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Foreword
 

Much remains to be learned about the natural history of health and disease 
in the Americas and in other Regions of the world. We do not know- why 
diseases occur or do not occur at a given time and place. Even less do we know 
what conditions and circumstances cause them to spread within a courtry and 
between countries in the Hemisphere. Indeed, accurate knowledge of the etiology 
of a specific disease does not tell us about the sequence of events that produce 
it. Today we accept the fact that multiple causes are involved in the develop
ment of disease. To identify each one-in particular the causative agent-to 
determine how these causes interact or interfere with one another, is the task 
of modern epidemiology. The task is even more complex when the same disease 
is investigated in different societies, with a view to comparing the factors in
volved and their effects on morbidity and mortality, on health, and on well
being. 

The last ten years have forced us all to think and act ecologically, that is, 

to consider the interrelationships of man and his immediate and mediate environ
ment. In this way we can better interpret vital phenomena and many of the 
events of every day life and of social life. This approach is a true return to the 
past. In the middle of the last century Spencer, in his Biology, "takes for his 
keynote his conception of life, as having for its chief characteristic a continuous 
adjustment of the organism to its environment, of its internal to its external 
relations. So structure follows upon function and functional need, and heredi
tary transmission hands on to the next generation the advances that the past 
generation has made: life produces organization, and not organization life." 

These reflections may serve to introduce the Inter-Amnerican Investigation 
of Mortality in Childhood because they are pertinent to its purposes and its 
results. For many years we have said that mortality is clue to a constellation of 
causes, predominant among which are infectious diseases, malnutrition, lack 
of basic sanitation, ignorance which often goes beyond illiteracy, and mmlow 
average family income which deprives individuals of the benefits that modern 

* D'Arcy.W. Thompson: "On Aristotle as a Biologist: with a Prooemion oi IIerbert.Spencer." Tile 
Herbert Spencer Lerture delivered before the University of Oxford, 14 February 1913. In: Toward 
Modern Science. Studies in Ancient and Mediral Science, Vol. 1. Edited by Robert M. Palter. New 
York, The Noonday Press, 1961. page 62. 
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technology continues to contribute. We have pointed out that child mortality, 
and in particular infant mortality, is the most sensitive indicator of the degree 
of underdevelopment of a community. Furthermore, medical technology cannot 
be asked to resolve social situations on which it has no influence. 

We recognize that these reflections bear on causes whose true magnitude and 
implications we were unable to evaluate. It was for that reason that we under
took this Investigation, the results of which we are now pleased to submit to the 
Governments, the universities, and students of child mortality-today the 
most important health problem in the Americas, where in most of the countries 
young persons under 15 years of age comprise no less than 40 to 50 per cent 
of the population, and mothers and children together, 63 per cent of the total. 

Today, the Governments are aware that the progressive solution of this 
problem, based on its multiple causation, represents a very tangible contribu
tion to well-being and economic development. Hence the great importance of 
this publication. It shows us objectively-using an ecological approach-the 
imperative need to analyze and to deal as a whole with the factors involved 
in the morbidity and mortality of mothers and children. Among the deaths 
analyzed nutritional deficiency appears to be the most serious health problem. 
When it accompanies low birth weight, the two together endanger survival and 
jeopardize the growth and development of the newborn child. The more serious 
the malnutrition of mothers, the more uncertain the future of their children. 
And the greater the number of offspring, the more serious the risk to the mother 
and her child. 

This study undeniably confims the synergism between infection and nutri
tional status, which highlights the priority of immunization programs against 
specific diseases. Moreover, breast feeding, the educational level of mothers, 
and the availability of water in the home directly influence the decline in the 
incidence of various diseases, mental retardation, and mortality. And it is only 
logical that there should be an inverse correlation between mortality in children 
and their perinatal care as well as prenatal care of mothers. 

These circumstances further substantiate the need for rational family plan
ning, founded on the parents' sense of responsibility for the well-being of their 
children. 

As the study shows, official statistics do not completely disclose the true 
magnitude of health problems, a fact that is reflected in the plans, programs, 
and projects that are formulated. Through the training of statisticians and their 
auxiliaries, greater efforts should be made to improve the quality of data, to 
lay the foundation for the more rational use of resources, to evaluate the 
activities undertaken and the social effects achieved. The effectiveness of 
such a statistical system, however, will depend essentially on the medical pro
fession's interest in bringing about improvement in the clinical records, through 
the registration of all data derived from medical diagnoses. 

Once again, a significant difference is disclosed between rates of morbidity 
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and mortality in urban areas and rural areas, the latter being in a much more 
disadvantageous position. This fact should come as no surprise, for at least 
37 per cent of the population do not have access to a minimum health service. 
There are about 100 million persons living in overcrowded conditions on the 
outskirts of the major cities, drawn to them by their mirage effect, or living in 
communities (some viable, some not) in rural areas. For the gradual solution 
of these problems a rational strategy has been drawn up and is set forth in the 
Ten-Year Health Plan for the Americas for the period 1971-1980.* 

The publication of the findings of this Investigation could not be more 
timely because they give even greater relevance to the maternal and child 
health objectives the Governments have committed themselves to achieve 
together in this decade. What is more, the information collected and carefully 
analyzed will be of great importance for education in the health sciences 
of both professional and auxiliary health workers, in the sense of harmonizing 
theory and practice, with the active participation of students in the identifica
tion, elucidation, and solution of community problems. 

This work represents a continuation of that devoted to the study of mortality 
in adults, the report on which was published in 1967 under the title Patternsof 
UrbanMortality.t Both are real studies in comparative epidemiology, essen
tially international in nature, whose methods have served as a model for other 
similar studies. Properly interpreted, the data give a truer picture of the natural 
history of the prevalent diseases in the Americas, in both the technologically 
advanced and the developing societies. They supplement the official statistics, 
provide guidance on the use of modern techniques and procedures, ud con
tribute to social well-being. 

We should like to express our appreciation to the Governments for their 
support and understanding, to the investigators who participated with such 
dedication in this important endeavor, and to the Agency for International 
Development of the United States of America, whose financial contribution 
made this undertaking possible. 

We are confident that the valuable experience gained will serve as a basis for 
new studies in the Americas and in other Regions of the world, and will con
tribute to a reform of the teaching and learning process in the health field 
and to a better knowledge of actual conditions, in order that the goal of 
improving the well-being of mothers and children may be achieved. 

ABRAHAM HORWITZ
 

Director, Pan American
 
Sanitary Bureau
 

* Oficial Document PAHO 118 (1973). 
t Scientific Publication PAHO 151 (1967). 
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Preface
 

In the 1880's Hirsch gave the following definition of geographicalpathology: 
"A science .. which will give: firstly, a picture of the occurrence, 

the distribution, and the types of the diseases of mankind, in distinct 
epochs of time, and at various points of the earth's surface; and, 
secondly, will render an account of the relations of those diseases to 
the external conditions surrounding the individual and determining his 
manner of life." 

Dr. August l1irseh 
Handbook of Geographical and Historical 
Pathology, London: The New Sydenham
Society, 1883 (Vol. 1, pp. 1-2). 

Although this statement dates back to the last century, the definition applies 
well to our studies on the patterns of diseases in various parts of the Americas 
and their relationship to biological and socioeconomic conditions. Hirsch based 
his studies on data derived from information on deaths; we have obtained 
additional information of wider scope on the events leading to each death, on 
the reproductive history of the mother, and on social and environmental con
ditions affecting the family. 

Coordinated international research, through geographic studies, is un
doubtedly of fundamental importance for uncovering health problems as well 
as patterns and methods of spread of diseases. Much remains to be learned 
concerning the epidemiology of diseases; not only do problems need to be 
brought to light but also searches for causes must be extended in various parts 
of the world. What are the causes of congenital anomalies, especially those of 
the nervous system? Why do children develop leukemia? Students and health 
workers must be made aware of the need to gain tile fullest possible knowledge 
of diseases in their own particular areas, in developing as well as developed 
countries. There is no uniformity in patterns and more than one cause or 
factor may be involved, as the host's susceptibility as well as the infectious 
agent are involved in the development of a disease. 

The importance of directing research toward discovery of the exact nature 
of a specific health problem as a basis for planning effective preventive meas
ures was impressed upon the first author some forty years ago in Tennessee, 
where Dr. Wade Hampton Frost was serving as consultant to the Commissioner 

xv 
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of the State Health Department in epidemiologic studies on tuberculosis. The 

tuberculosis death rate in Tennessee was one of the highest in the United States 
were low. Through theand the financial resources for combating the problem 

Williamson County Tuberculosis Study conducted with financial assistance from 

aspects of the problem analyzed inthe Rockefeller Foun(ation, many were 

depth. The excessive calcification found in the lungs of residents of the area 

led to Dr. Amos Christie's discovery of sensitivity to histoplasinin. That com

research prograin, which combined a longitudinal study ofmunity-centered 
a preventive program, made unusual contributions. This sametuberculosis with 

research oriented toward prevention in specificpolicy of coinmunity-centered 

areas and countries is one that should he developed in Latin America.
 

The Inter-American Investigation of Mortality in Childhood is the second 

large, coordinated research jrogram undertaken by tile Pan American Health 

Organization to gain a greater understanding of the epidemiology of diseases 

as the basis for health programs in the 	 Americas. The marked geographic 
the cardiovascular diseases, and invariations observed in death rates from 

particular arteriosclerotic heart disease, )roml)ted the Organization to carry out 

the first of these programs in 1962-1964 in twelve cities, eleven in the Americas 

and one in Bristol, England. The primiary objective was to produce an accurate 

and comprehensive account of mortality in adults 15-74 yearrs of age. The 

findings of that Investigation made it clear that there were wide and true 

differences in mortality from cardiovascular diseases and malignant neoplasms 

that could not be attributed to differences in nosology or classification. MIany 

areas were l)inpointed in which further research was needed in order to gain 

more knowledge of the epidemiology of cardiovascul'ar diseases, malignant 

neoplasms, as well as others such as cirrhosis of the liver and diabetes mellitus. 

The results of that Investigation showed that the additional information 
clinicalavailable in hospital and autopsy records, when combined with the 

data, would make it possible to arrive at more precise deterinination of the 
)roved difficult if notcauses of death. The selection of one single cause often 

impossible. Suitable nimethods of handling multiple causes and combinations of 
it was recommended thatcauses therefore had to be devised. Moreover, 

modern computer techniques be tried for study of the epidemiology of diseases, 

not as isolated entities but as combinations of pathological states. 

The Division of General Medical Sciences of the U.S. National Institutes of 

Health awarded a grant (No. GM-08682) to PAHO for the conduct of that first 

research programi. The findings were reported in the volume Patterns of Urban 

Mortality (Scientific Publicationi PAHO No. 151, 1967), which appeared also 

in Spanish with the title ('aractcristicasde la inortalidadurbana (1968). 

was providcd to utilize the experience gainedFortunately, the opportunity 
amorein that first large geographic study of diseases inia much ambitious 

program of research on mortality in childhood. Early in 1966 a protocol and 

procedures for a comprehensive investigation of mortality in infancy and early 

childhood in the Americas were developed by the Pan American Health 
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Organization, and Dr. Malcolm Merrill, the Director of Health Services of 
the U.S. Agency for International Development, encouraged the Organization 
to submit a proposal for its funding. Upon approval of the study design by the 
Committee of Research of that Agency, funds were awarded for the pilot testing 
phase. At that time Dr. Thomas D. Dublin, Research Adviser of the Agency, 
saw the great potential value of such research as a basis for programs in the 
fields of nutrition and child health. Ile participated in the initial planning 
and continued to lend his sup)ort to the Investigation throughout its several 
phases. 

Pilot testing for the coordinated research program was conducted in 1966
1968 in five Latin American areas. Because of the seriousness of health prob
lems in childhood in northeastern Brazil and the interest of health workers 
there in strengthening pediatric services and edueetion, a project was established 
in Recife during that phase. The Recife pilot project proved of great value in 
demonstrating methods both for the selection of research staff and for tht, 
utilization of the research methodology and results in teaching programns in 
medical and nursing schoolc The Organization's consultant in pediatric edu
cation stationed in Recife recog.ized the gre,,. benefits to be obtained from this 
research program and continued to participate throughout all phases of the 
Investigation. After assisting in the exec.ttion of the pilot phase in Ilecife, 
he was assigned to the staff of the Investigation in the Washington Office and 
is the joint author of this report. 

In January 1968 the proposal for the investigation of approximately 35,000 
deaths of infants and young children in widely separated areas of the Americas 
was approved and funds were granted for the first year of the program. Annual 
funding was provided for the major portion of the field work as well as for the 
processing and analysis of the data through 31 March 1973. As menibers of the 
staff of the Pan American Health Organization, we express our great apprecia
tion to the U.S. Agency for International Development, and especially to Dr. 
Lee M. Howard and his staff. 

The contract with the Agency for International Development covered, essen
tially, the 13 field projects in Latin America and the analyses in the Vashington 
Office. In several of the projects the local universities or health agencies 
provided additional resources required for successful completion of the field 
work. In Medellin, Colombia, for example, the budget as originally allocated 
was too small and resources of the University of Antioquia, amlounting to 
nearly two-thirds of the total cost, were added. In the other projects as well, 
the teaching staff and other personnel of the participating universities assisted 
in various ways in the execution of the work. 

The Ministers of Health of each of the countries in which the Investigation 
was conducted have from the beginning demonstrated great interest in the 
program and given suppu,'t to the individual projects. Their continued interest 
and support will ensure application of the results for the benefit of health in the 
Americas. 
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The original design of the program (as in the case of the Inter-American 
Investigation of Mortality in adults) called for the development of projects in 
areas of the Americas with distinctly different patterns of mortality. Two 
additional projects in Northern America were made possible by grants of funds 
from other sources. In California, a project was conducted by the Maternal 
and Child Health Division of the School of Public Health of the University 
of California at Berkeley, with the assistance of a grant (No. MC-R-060052
04-0) made by the U.S. Department of Health, Education, and Welfare 
(Maternal and Child Health and Crippled Children Services). In Canada, a 
project conducted by the new Medical School of the University of Sherbrooke 
was supported by two grants (Nos. 604-7-680 and 604-7-626) from the Depart
ment of National Health and Welfare of Canada. We appreciate the contri
butions of those agencies, as well as the cooperation of the principal collabora
tors of those projects and their staffs. 

The Investigation profited greatly by the inclusion of these two projects, 
which brought the experience of areas where mortality has been reduced to 
very low levels and deaths in childhood are concentrated principally in the first 
few days of life. The many comparisons that can be drawn between patterns of 
mortality in these areas and those in Latin America are of great value not only 
to the Latin American areas but also to health workers concerned with mor
tality in childhood in Canada, the United States, and other countries that have 
low death rates. The :-.nalyses that were made of multiple causes and factors, 
for example, indicate clearly that understanding of interrelationships of 
causes-as they concern agent, host, and environment-must be gained through 
the study of associated as well as underlying causes of morbidity and mortality, 
so as to provide solid bases for health programs in the future. 

Dr. Abraham Horwitz, the Director of the Pan American Sanitary Bureau, 
has given strong support for both of these Inter-American Investigations of 
Mortality. For the present Investigation resources of the Headquarters Office 
have been l)rovided as necessary. The Health Statistics Department has 
rendered assistance throughout all phases of the work. The Computer Science 
Section assumed a major responsibility for the computer processing of the data 
of the Investigation, and in particular for programming the many tabulations 
used for each project in this report. Continuous administrative assistance 
was rendered by the Finance and Budget Sections. Finally, the publication 
of this book in English and Spanish has been made possible by the valuable 
assistance given by the staff of the Publications Services. Special appreciation 
is expressed to the clerical and secretarial staff for their dedicated services. 

In addition to those already mentioned, the contributions made by the 
principal collaborators and other participants (listed on pp. ii-iii) and some 
200 members of the field staff made it possible to bring the Investigation to 
completion. 

The success of this Investigation will depend on maximum utilization of 

the results in three fields of action, namely: improvement and reorientation 
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of health programs; incorporation of methods, procedures, and findings in 
medical education as well as in the teaching of other health sciences and related 
disciplines; and the continued development of community-centered research 
as a joint endeavor of universities and health services to safeguard the health 
and well-being of populations. 

RUTH R. PUFFER 
CARLOS V. SERRANO 

6 March 1973 
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Chapter I 

Origin and Initial Phases 

One of the goals established by the na-

tions of the Hemisphere in the Charter of 
Punta del Este (1961) was to reduce mor-
tality in children under 5 years of age by 

one half in a 10-year period. This has 
proved to be a great challenge in the years 

since the Charter was signed. 
The Inter-American Investigation of 

Mortality in Childhood, a collaborative re-

search project coordinated by the Pan 

American Health Organization on a conti-
nental scale, has provided an excellent 
mechanism for exploring in depth the causes 

of excessive mortality in infancy and early 

childhood in the Americas, as well as the 
interrelationships of multiple causes and 

associated factors. The principal findings 

of this extensive community-centered pro-

gram, carried out in the period 1968-1972, 
should serve as the basis for renewed efforts 

to improve health conditions in a major 

segment of the population of the countries. 

The predecessor of this program-the 
Inter-American Investigation of Mortality 
(Puffer and Griffith, 1967), conducted in 

1962-1964-was planned with one primary 

objective: to provide a comprehensive ac-

count, as accurate and as comparable as 

possible, of the causes of mortality in adults 

in highly diverse and widely separated 

populations. The patterns of mortality were 

shown to vary widely, and surprising and 

intriguing differences in the death rates 

were revealed. In addition to pointing up 

specific fields for preventive action, the 
results served to define the needs and oppor
tunities for further epidemiologic research. 
They indicated clearly that hospital and 
autopsy records contained additional infor

mation which, when combined with the 
clinical data, made possible more precise 
definitions of causes of death. Moreover, 
since the selection of one underlying cause 

governed by arbitrary rules meant that 

valuable information was discarded, one of 

the recommendations was that suitable 
methods be developed for handling multiple 

causes and combinations of causes, that is, 
for discovering etiologically significant asso

ciations. Experimentation with modern 

computer techniques for studying the epi

demiology of diseases on the basis of con
binations of pathological states was also 

recommended. 
That first collaborative research program 

was of necessity carried out in urban areas 

in order to obtain complete information on 

all deaths, but it was recognized that dif

ferences in mortality patterns in rural popu

lations also needed to be investigated. 

Moreover, while the health problems of 

adult life are of paramount concern in 

developed countries, those of infancy and 

childhood continue to be of primary impor

tance in over half the world's population. 

And in an era when population pressures 
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are of major interest, planning for healthy 
and intelligent infants and elimination 
of biological wastage have especially high 
priority. Thus the principal collaborators 
of the first study on adult mortality recom-
mended that a similar investigation of the 
problems in childhood be undertaken, using 

as a foundation the experience gained in the 
first program and implementing the recom
mendations with respect to study of multi
pie causes and experimentation with mod
ern computer techniques. In this way, much 
more ambitious objectives were set for the 
new continental research program. 

OBJECTIVES
 

The overall objective of the Investigation 
was to carry out in selected communities 
of the Americas research projects designed 
to establish death rates for infancy and 
childhood that would be as accurate and 
comparable as possible, taking into account 
biological as well as nutritional, sociologi-
cal, and environmental factors. In order to 
analyze both underlying and associated 
causes of death and to study interrelation-
ships of diseases and other conditions, com-
plete data were to be obtained on deaths 
in children under 5 years of age in accord-
ance with standard definitions and pro-
cedures. To relate mortality to biological 
and other factors, considerable information 
was required regarding the home, the envi-
ronment, the parents, practice of breast 
feeding, and provision of health care. 

As a basis for evaluating the many fac-
tors involved, a specific objective was to 
study the reproductive history of mothers, 
ascertaining the relationships of variables 
such as age of mother, birth order of de-
ceased infant, and previous reproductive 
wastage. Another was to study and com-
pare biological and social differences in 
those who die in early life and those who 
live, through probability sampling of house-
holds and of living children under 5 years 
of age. 

Because of the known variations in usage 
of medical terminology and the difficulties 

that have been encountered in obtaining 
comparable classifications of causes, one of 
the objectives was to make an intensive 
study of assignment and classification prob
lems in order to develop iml)roved pro
cedures for incorporation into the 1975 Re
vision of the InternationalClassificationof 
Diseases of the World Health Organization. 
This study involved assignments of associ
ated as well as underlying causes. 

In order to better understand and plan 
for tile solution of problems in childhood in 
the Americas , one of the goals was to study 
mortality in rural as well as urban areas. 

In keeping with the new emphasis placed 
by health authorities on strengthening mod
ical research, one of the aims was to stimu
late the interest of schools of medicine and 
public health and involve them in the 
studies. 

By setting this series of objectives 
the Investigation sought to gain fuller 
knowledge of health problems of the child 
population and thereby develop solid bases 
for new approaches and integrated action. 
The findings reported at this time are from 
the study of deaths under 5 years of age. 

Chapters II and III which follow de
scribe the steps taken to include all deaths 
that occurred and to obtain clinical and 
other diagnostic information in order to 
reach the goal of "data as complete and 
comparable as possible." An overall view 
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of mortality is then presented (Chapter Chapter XVII describes the extent to 
IV), with comparisons drawn between data which additional information available in 
developed in the Investigation and those in hospitals and from autopsy protocols con
official publications. Mortality in infancy tributed to improved assignment of under
(under 1 year) and in early childhood (1-4 lying causes. 
years), which is analyzed in Chapters V Complex health problems affecting the 
and VII, shows wide variations and the mother may be leading to low birth weights 
information compiled indicates the great and lack of growth and development of the 
reductions that could be achieved in Latin child, and hence to high vulnerability to 
America, as illustrated by the levels at- infectious diseases in infancy and child
tained in two of the study projects. Because hood. Thus the final chapter outlines steps 
of the special health problems characteristic for improving the health of mothers, as 
of the first few days of life -a period that well as infants and children, and for re
determines survival-mortality in the neo- ducing mortality through planning of health 
natal period is analyzed in depth in Cha- programs on a multidisciplinary basis. Also, 
ter VI. attention is drawn to the need for orienting 

Following the study of mortality by age teaching in the health sciences toward the 
group, a complete analysis is made of the solution of local problems that were re
data on infectious diseases, nutritional de
ficiency, congenital anomalies, and other vealed in the specific projects.important diseases and conditions such as inThe patterns of mortality shown to exist 
imaligant diseoass ando suns dea in 15 widely separated areas of the Hemis
malignant neoplasms and sudden death phere are so diverse and surprising that 
(Chapters VIII-XI). there can be no doubt as to the need for 

Birth order of the deceased child and age further development of community-centered 
of the mother, which influence the level of research as a tool for uncovering health 
infant mortality, are analyzed in Chapter re ms andoolannrngncoveringforth 
XII, dealing with reproduction and repro- solution. 

ductive wastage. This publication is the first in a series of
In the evaluation of other factors respon- reports on the findings; others presenting 

I the idifro speseofithsible for or contributing to serious health 
useproblems, attention is given to limited 

of breast feeding as an obstacle to the im- population, with information regarding liv
provement of child health (Chapter XIII). ing children under 5 years of age, will fol

low. Also, specific aspects of the resultsThe educational level of the mother was 

found to be a satisfactory overall measure will receive intensive analysis. The impor

of socioeconomic status, and its relation to tant contributions made by the principal 

childhood mortality is discussed in Chap- collaborators and their staffs and the need 

ter XIV. to make this information available to them, 
The medical and health care provided as well as to international agencies, justify 

and certain environmental factors are con- the immediate release of this present ac

sidered in Chapters XV and XVI, and the count of mortality in childhood, so that it 

data clearly indicate the need for extenction may be used as a basis for action to deal 
of programs in these fields. with the problems uncovered. 
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PILOT TESTING AND PLANNING CONFERENCES
 

An important feature of the Investigation 
was the planning phase, which included 
pilot testing of questionnaires and proce-
dures in several areas, rural as well as 
urban, and meetings with local collabo-
rators. The original proposal stipulated 
an 18-month period for this phase, funding 
for which was awarded by the U.S. Agency 
for International Development in July 1966. 

After a search was made for possible 
pilot testing sites and local collaborators, 
the first working group waa convened in 
Washington, D.C., on 19 and 20 October 
1966, to review a draft questionnaire and 
discuss testing procedures. Twelve partici-
pants from Brazil, Colombia, Guatemala, 
Jamaica, the United States of America, and 
Venezuela agreed on the trial questionnaire 
and procedures to be followed in five areas: 
Recife and Ribeirfio Prato in Brazil, an 
urban area in Jamaica, and rural and urban 
areas in Colombia and Guatemala. Field 
work for the testing commenced in January 
1967. Also in 1967 interviewers of the U.S. 
National Morbidity Survey tested the ques-
tions in North Carolina. 

The first 700 completed questionnaires 
from the five Latin American pilot projects 
were analyzed in 1967. The analysis re-
vealed incompleteness of registration of 
deaths in the first day of life in two areas, 
thus indicating the need for introduction 
of the World Health Organization's defini-
tion of a live birth. In several areas rela-
tively high proportions of the deaths and 
also of the births of the deceased children 
had occurred in hospitals, where clinical 
data could be expected to be available.-
However, deficiencies in the completeness 
of these data pointed to the need for im-
proving the records systems of hospitals in 
areas where the Investigation was to be 

carried out, and also for providing short 
courses for personnel in charge of such 
records. 

Difficulties were encountered in regard 
to quality of the field work in two rural 
areas, principally due to the lack of diag
nostic evidence and medical attention. The 
findings indicated that, with the staff 
planned, the inclusion of rural areas in 
which medical attention was lacking was 
not advisable. Medical interviewers would 
be needed to make a thorough investigation 
of the causes leading to death. Even if 
physicians could be employed for such 
work, they would not be able to obtain any 
laboratory and pathological evidence to 
support their diagnoses. It was clear that 
the plan of the Investigation necessitated 
selection of rural areas that had local 
health services and were in close proximity 
to medical centers so that satisfactory clini
cal data would be available for a high pro
portion of the deaths. Areas at great dis
tances from cities could not he included and 
thus the rural sites selected could not be 
truly representative of the rural population 
in the corresponding countries. Neverthe
less, even though the areas selected near 
cities had greater health facilities, the data 
they provided served to show the nature of 
differences in mortality patterns between 
rural and urban populations. 

On the whole the interviewers obtained 
complete histories of pregnancies of the 
mother, a fact indicating the competency 
of public health nurses and social workers 
in this phase of the Investigation. Birth 
weights were obtained for more than three
fourths of births of the deceased children in 
Recife and Ribeirdo Prato but were not 
available for a sufficient number in the 
other areas. Therefore, efforts had to be 
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made to introduce weighing of infants as a 

routine practice in the hospitals. 
Although the data collected on degree of 

malnutrition proved useful, standard pro-

cedures for the assessment of nutritional 

status had to be devised. This was impor-

tant, as the Investigation sought to clarify 

the role of nutritional deficiency as a con-

tributor to mortality, 
The plans for the probability samples of 

households were revised and a practical 

sampling program was developed to obtain 

a record of all household members and col-

lect data on living children under 5 years 

of age. Primary sampling units, usually 

from two to four per month, were to serve 

as the basis for studies conducted over 24 

consecutive months. Three exceptions were 

made, with eight units per month selected 

for Silo Paulo and Ribciriio Pr to and 15 

per month for the project in Santiago, Chile. 

A small working group whose members 
had participated in the field work reviewed 

the results of the pilot testing at a meeting 

held in Washington, D.C., from 4 to 8 
December 1967, and made minor revisions 

in the questionnaire for further testing early 

in 1968. The group also drew up several 

sections of the proposed Manual of Pro-

cedures in order to assure rapid develop-

ment of the projects once funds became 

available. The planning and pilot testing 

phase thus resulted in valuable contribu-
tions to the design and operation of the 

research program. 
Early in 1968 the U.S. Agency for Inter-

national Development approved the plans 

for the program as proposed for the four-

year period 1 April 1968 to 31 March 1972, 

and awarded funds to the Pan American 
Health Organization for the first year. The 

program called for 27 months of field work 
for collection of data on deaths occurring 

in 24 consecutive months and for sampling 
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of households for the same 24 months. 

Projects were designed for 13 areas of Latin 

America. Although one of them was in 

Jamaica, in the Caribbean, for simplicity's 
sake these 13 projects will be referred to in 

this report as Latin American. Since proj

ects were desired also in Northern America,* 

other sources of funds were sought by re

search workers in the United States and 

Canada who wished to participate in this 

collaborative program, and projects were 

carried out in two additional areas, one in 

California in parts of 1969 and of 1970 (one 

full year) and the other in Qu6bec Province 

in 1970 and 1971. Thus, the Inter-American 
Investigation of Mortality in Childhood 

comprised research projects in 15 different, 
widely separated areas in 10 countries of 

the Americas. 
To reach agreement on l)rocedures for the 

conduct of the Investigation, a Planning 

Conference of the principal collaborators 
was held from 25 to 28 March 1968 at the 

Medical School of the University of Valle 

;n Cali, Colombia. The group reviewed tile 

questionnaires for collection of data on 

deaths, as well as several sections of the 

Manual of Procedures. The plans for sam

I)ling of households and of living children 

under 5 years were outlined by a consultant 

on sampling. In addition, specialists in 

pathology, )ediatrics, nutrition, preventive 
medicine, epidemiology, and statistics par

ticipated in the discussion of specific phases 

of the program, outlining the contributions 
to be made in those fields. 

The Planning Conference directed special 
attention to standards for assessment of 

nutritional status, an important phase of 

the Investigation. It was agreed that the 

* Northern America (the term used by the United 
Nations to designate the region of the Hemisphere 
lying north of Mexico) is used in this report when re
forring to the projects in California and Canada. 
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degree of malnutrition, based on body 
weight and clinical and pathological obser-
vations, would be classified by the scale 
proposed by G6mez et al. (1955) and used 
by co-workers Ramos-GalvAn et al. (1958), 
and the weight standards from Harvard 
published by Nelson et al. (1969). The 
Assessment of the NutritionalStatus of the 
Community by Jelliffe (1966) was furnished 
to each collaborator as a reference. 

Medical interviewers from six of the proj-
ects attended the Planning Conference in 
Cali, and those from five other projects, 
along with three principal collaborators, 
participated in a meeting on interviewing 
held at the Department of Preventive Medi-
cine of Sio Paulo University in Ribeirfio 
Pr~to, Brazil, from 3 to 9 April 1968. Both 
meetings proved very useful for establishing 
the standard interviewing procedures. 

One of the Investigation's objectives was 
to develop procedures for the classification 
of multiple causes of death. To ensure uni-
formity and comparability, it was decided 
that the assignments would be made in the 
central office of PAHO in Washington, D.C., 
although important contributions would be 
made by the principal collaborators in pro- 
viding complete diagnostic information for 
such assignments. The collaborators would 
have important roles also in the develop-
ment of statistics on multiple causes, not 
only for the Investigation itself but also for 
subsequent application in the participating 
cities and countries. A second Planning 
Conference of the principal collaborators 
was convened from 6 to 10 October 1968 in 
Caracas, Venezuela, to discuss the pro-
visional rules for classification and coding 
of multiple causes according to a new 
Manual specifically covering these pro-
cedures. In addition to the collaborators 
from the 13 Latin American projects, the 
director and the former director of the Latin 

American Center for Classification of Dis
eases participated in this meeting, at which 
additional principles and recommendations 
were formulated. Through these discussions 
the importance of complete diagnostic in
formation became clear. 

In the original plans a timetable for the 
research program was established. During 
1968 agreements for the 13 field projects of 
the Investigation were signed by the Minis
ters of Health of the participating coun
tries, the deans of the participating medical 
schools, and the Director of the Pan Ameri
can Sanitary Bureau. The field work was 
started in all the Latin American projects 
during 1968, with the first month of re
corded deaths varying from June to Sep
tember. The timetable called for comple
tion of all field work in 1970 and analyses 
in 1971. Because of difficulties in obtaining 
information on deaths in early life, the field 
work was completed somewhat later in 
nearly all projects, so that processing of the 
entire data was not completed until 1972. 
The problems encountered in this regard, as 
well as the solutions applied, are explained 
in Chapter II. The delay in preparation of 
this report until 1972 made it possible to 
include the two Northern American proj
ects, which vere late in starting the field 
work. 

T xeoikn 
he exrien aed the planning 

phase clearly demonstrated the key impor
tance of this phase to the achievement of 
high standards of operation and high
quality results. The problems that arose in 
this Investigation indicate that future re
search of this type should have an even 
longer preparatory phase and more exten
sive pilot testing in each area. Such pre
paratory work would be highly useful in 
providing solutions for the many and varied 
difficulties encountered. 
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SELECTION OF AREAS 

The original proposal provided for a 
study of approximately 35,000 deaths in a 
two-year period in 13 widely separated 
areas in Latin America. From 650 to 2,000 
deaths for each of two years were to be 
investigated in each project. High-altitude 
communities, areas with serious health 
problems, and rural as well as urban popu-
lations would be studied. The projects were 
distributed in Middle and South America so 
that all types of problems would be repre-
sented and the results would be of value to 
health authorities in all parts of the Region. 

In the selection of study areas, the first 
consideration was to find a suitable health 
leader to serve as principal collaborator 
and assume responsibility for the direction 
and conduct of the field work and later for 
utilization of the results by both health 
services and schools of health sciences in the 
area concerned. The requisite qualifications 
included professional standing, to enable 
the collaborator to enlist the medical pro-
fession's collaboration, and experience in 
the direction of field work. Because of the 
value of community-centered research in 
medical education, a faculty member of 
a medical or public health school would 
be especially well qualified to serve as prin-
cipal collaborator, for he could involve 
other members of the faculty in this re-
search project and they in turn could make 
continuous use of the results in their teach-
ing programs. The staff of the Pan Ameri-
can Health Organization succeeded in find-
ing well-qualified collaborators in suitable 
areas of the Region. The design of each 
project, planning of its activities, and prepa-
ration and implementation of its budget 
for the 27 months of field work were essen-
tially the responsibility of the principal 
collaborator. These plans were combined 

into the original proposal which was sub
mitted for funding in July 1967. With only 
few exceptions, the projects were carried 
out in accordance with the programs in the 
original plans. 

The names and positions of the principal 
collaborators of the 15 projects of the Inves
tigation are listed on page ii. The variety 
of their positions, as well as of their interest 
and contributions, is noteworthy. All shared 
an interest in the health of children in the 
Hemisphere, and all contributed with their 
time and energy in many different ways to 
the success of the undertaking. They were 
assisted by local authorities and institu
tions, and they served as leaders of the 
multidisciplinary team working in each 
project. 

More than 200 persons participated in 
the collection of data in the field (without 
counting other personnel for administrative, 
clerical, transportation, and related activi
ties, who also made valuable contributions). 
Of that group, 120 were physicians, includ
ing the principal collaborators, pathologists, 
consultant obstetricians, pediatricians, and 
68 interviewing physicians; 80 were public 

health nurses and social workers who gath
ered data from families of deceased ehil
dren, civil registry offices, families included 
in the household samples, etc.; and a few 
were other professionals, among them statis
ticians and epidemiologists attached to 
several of the local project teams. All this 
personnel worked intensively in collecting 
data as well as in introducing procedures 
for improving the quality of information. 
The training and experience acquired by 
them during the field work was an excellent 
by-product of the Investigation that will 
be of benefit to future health activities. 
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THE FIFTEEN PROJECTS 

The Investigation was conducted in 13 
projects in Latin America during the period 
1968-1971, in an additional project carried 
out in the United States in California in 
1969-1970, and another in Canada in Qu6-
bee Province in 1970 and 1971. Six of the 
projects were strictly urban while the other 
nine encompassed rural and/or suburban as 
well as urban areas. Because of the wide 
variety in topogral)hy and environmental 
conditions in these areas, an idea of the 
nature and characteristics of each of them 
is necessary for interpretation of the results, 
Therefore each one is described in some 
detail, and the locations and population 
concentrations are indicated on the accom-
panying maps. 

The importance of accurate data for 
health planning in rural areas of the Region 
is so great that special attention is given 
wherever possible to presentation of the 
findings in the rural sectors. Some of the 
rural and suburban r'-9as are too small to 
permit conclusive results and thus caution 
is necessary in interpreting the fi:ndings. 
However, the variety of the mortality pat-
terns as well as the many sociological and 
biological factors found to he involved indi-
cate the richness of the material compiled 
and the opportunities for further research 
wherever the renults are inconclusive, 

The wide distribution of the 15 projects 
over the Americas can be seen on the map 
in Figure 1 (frontispiece). The Sherbrooke 
project in Qu6bec Province has the north
ernmost location, while the Chilean project 
has the southernmost, lying at the other end 
of the Hemisphere. The six projects shown 
by circles are confined to cities, while the 
other nine shown by squares include sub-
urban and/or rural areas. 

The projects are described below, in 
alphabetical order of the countries in which 
they are situated, this same order being 
maintained for the presentation of data 
throughout the report. Three countries-
Argentina, Brazil, and Colombia-had 
more than one project. Table 1 lists the 
areas included in each project and the esti
mated populations and live birtns used for 
the calculation of rates. For the rates under 
5 years of age, the population under 5 years 
serves as the basis (denominator). For 
infant mortality, live births are used as the 
denominator. The term urban is used in 
this report to signify a city in classifying 
areas of the projects. However, a few of 
the cities' small suburban or rural popula
tions are included. In the Ribeirao Prato 
project it was necessary to use the term 
city to make the distinction between the 
name of the project, the city of Ribeirao 
Prato, the interior city of Franca, and the 
communities. 

The size of the cities, small communities, 
and rural districts (in square kilometers) 
is specified to aid in understanding the wide 
diversity of the material. For example, the 
city of San Francisco covers 123 kin2 While 

the city of Sio Paulo extends over a much 
larger area-842 kin2 . San. Juan Province 
in Argentina has 96,493 kin;, the largest 
geographic area in the Investigation, and 
the Sherbrooke project in Canada was also 
extensive, covering 20,200 km2 . 

ARGENTINA 
Two areas of Argentina-a portion of the 

Province of Chaco and all of San Juan 
Province--were selected for inclusion in the 
Investigation, in part because of the availa
bility of suitable principal collaborators and 
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TABLE 1. Specific Areas, Method of Selection of Deaths, Time Period, and Estimated Population 
Bases for Two Years' for 15 Projects.b 

Selection 	 Estimated population baso (two years) 
Country, central city, of deaths 1-4 years 

and other area of reai. Time period- Under T I year 2-I Live 
dents 5 years Total I year years births 

ARGENTINA 
1. Chaco Province Project-Total ...................................76,800 60.320 15,940 .14,380 17,600 

Rcaislencia (urban), San Fernando 
Department .................... All Aug. 1068-July 1070 41,740 32,530 8.40 23,590 9,800 

Rural departments: Conudte. Fernn
des, Genl. Donovan, Libertad, 
Presldencia de Ia Plaza, I de Mayo, 
Qultilipi ........................ All Aug. 19068-July 1970 35,060 27,790 7,000 20,700 7,800 

2. San Juan Province Project-Total ............................... 104,460 84,180 21,040 63,140 23,360 
San Juan (urban), Capital Depart

ment .......................... All Aug. 1968-July 1070 25,240 20,220 5,060 15,160 5,820 
Suburban departments: Chimbas, 

Rawson, Rivadavia, Santa Lucia.. All Aug. 19068-July 1970 35,540 28.620 7,160 21,460 7,920 
Rural departments: Rest of Province All Aug. 19068-July 1970 43,680 35,340 8,820 26,620 0,620 

3. BOLIVIA Project 
La Paz (urban) ................... All July 1068-June 1970 154,700 120,100 33,100 87,000 36,760
 
Viacha (rural community) .......... All July 1068-June 1070 3,350 2.580 710 1,870 850
 

BRAZIL 
4. Recite Project-Three urban districts: 

Beberibe, CasaArnarela, Encruzilhada All July 108-June 1970 123,010 05,810 26,820 08,090 30,400 
5. 	Ribehrio Preto Project 

Ribeir3o Preto (city)............... All July 1068-June 1070 42,630 33,670 8,810 24,860 0,310 
Franca (interior city) .............. All July 1968-June 1970 22,340 17,550 4,650 12,900 5,090 
Communities (suburban-rural): 

Batatais, Brodosqui, Cravinhos,
 
Jardin6polis, Sertaoztnho ......... All July 1968-June 1970 17,530 13,850 3,610 10,240 3,840
 

6. Sgo Paulo Project (urban) .......... 1 in 4.25 June 1968-May 1070 243,710 188.401) 54.1110 134,260 58.160
 
CANADA
 

7. Sherbrooke Project ................ All Jan. 1970-Dee. 1971 91.060 7.1.320 17,000 7,320 16.970
 
8. 	 CHILE Project
 

Santiago (urban) .................. I in 5 July 1068-Feb. 1069
 
I in 3 Mar. 1960-June 1070 191,650 154,500 37,130 117,370 40,180

Comunas (suburban-rural): Colina, 

.arpa, Quilicura, Til-Til ........ All July 1968-June 1070 16.120 13,01)0 3,120 9,880 3,400 
COLOMBIA 

9. 	Call Project (urban) ................ I in 2 July 1968-June 199 
1 in 3 July 1069-June 1970 101.200 80,900 20,200 60,700 21,100 

10. Cartagena Project (urban) .......... All July 1968-June 1970 86,000 68,800 17,200 51,600 17.900
 
11. Medellin Project (urban) ........... 	 I in 3 July 196-June 1970 03.300 74,600 18,600 50,000 10,400
 
12. 	EL SALVADOR Project 

San Salrador (urban) .............. All Sept. 1968-AuR. 1970 103.860 80,0,10 22,850 57,190 25.620 
Rural munieipios: Apopa, Nejapa, 

Quezaltepeque .................. All Sept. 1968-Aug. 1970 21,13(1 16,550 .1,510 12.040 5,400 
JAMAICA 

13. 	Kingston-St. Andrew Project-Total ............................... 183,240 143,570 39,110 10.4,460 40,060 
Metropolitan Kingston (urban) ...... All June 1968-May 1970 167,530 131,260 35,770 05,490 37,450 
St. Andrew, rural .................. All June 1068-May 1970 15,710 12,310 3,340 8,970 3,510 

MEXICO 
14. 	 Monterrey Project (urban) .......... All Aug. 19068-July 1969 

2 in 3 Aug. 1069-Jan. 1970 
I in 2 Feb. 1970-July 1970 217,940 169,820 45,020 124,800 53.010 

UNITED STATES 
15. California Project 

San Francisco (urban) ............. All June 1069-May 1970 43,050 32,800 8,500 24,300 11,310 
Suburban sections of Alameda, Contra 

Costa, and San Mateo counties... All June 19069-May 1970 160,610 128.180 1 31,530 10,650 33.430 

£ Two year, exrept for the California project (ont, year).
b The 15 projects are listed by the name (shown in bold face in this table) that will be useid in referring to them 

throughout this report. For four projects-the Bolivia project, Chile project, El Salvador project, and California project
-these names will he used when reference is made to the combination of urban, suburban, and rural areas included in 
those projects. 

e The Sherbrooke project includes a large rural area but the number of deaths is too small for subdivision and the 
project is included with the cities. 
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Fio. 2. Location of Projects in Argentina, Bo-
livia, Brazil, and Chile. 
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in part to include large rural areas having 
distinctly different characteristics. These 
two projects contribute the largest rural 
populations in the Investigation. They also 
include small central cities, thereby permit-
ting comparisons of childhood mortality 
patterns in urban and rural populations. 
The large geographic areas covered by the 
two projects and their location in Argentina 
are shown in Figure 2. The situation f 
projects in the neighboring countries of 
Bolivia, Brazil, and Chile is shown on this 
same map of southern South America. 

Chaco Province Project 

The Province of Chaco touches on the 
Republic of Paraguay, to the east, and is 
bounded by the Argentine Provinces of 
Formosa, Corrientes, Santa Fe, Santiago 
del Estero, and Salta (Figure 2). It is part 
of the Great Chaco Region, which embraces 
adjoining lands of Paraguay and Bolivia 

to form a large lowland plain extending 
over 99,633 km2. It borders on the tropical 

zone and in the summer season, which is hot 
and humid, heavy rains in combination with 
flat terrain produce widespread floods. Win

ters are mild and dry. Economic develop
ment of Chaco has been retarded by the 
unfavorable climate and by inadequate 

marketing and transportation facilities, as 

well as by tropical pests, notably the locust. 
Assets of the region include the quebracho 
tree (source of tannin), cotton, and cattle. 

At midpoint in the project (1 August 
1969) the Province had an estimated popu
lation of 564,091. Of the Province's 24 
departments, seven were included in the 
project (Figure 3), which in all covered 
13,257 km2 with an estimated population 
of 260,920 (46.3 per cent of the Province's 
total inhabitants). The provincial capital 
is Resistencia, which contains nearly all the 
population of San Fernando Department, 
essentially an urban district. Thus in this 
report a division is made between the urban 
area (principally Resistencia, with an esti
mated 151,620 inhabitants) and the rural 
area (the other six departments, with 
109,300 inhabitants). Although these other 
departments do have small cities, division 
of data for the two-year period could be 
made only for these two areas. 

The principal collaborator held the post 
of professor of hygiene and social medicine 
at the University of the Northeast, and was 
also statistical adviser to the Director of 
Health of Chaco Province. The project 
headquarters was in Resistencia, while the 

School of Medicine of the University of the 
Northeast is situated across the Paranfi 
River in Corrientes. 

San Juan Province, in the central-western 
region of Argentina (Figures 2 and 4), is 



Chapter I. Origin and InitialPhaea 

Fia. 3. Seven Departments in the Province of Chaco, Argentina, Included 
in the Investigation. 
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separated from the Republic of Chile by 
the Cordillera of the Andes. The Province 
extends over 96,493 kM2, of which 10,228 
km 2 are inhabited valleys (10.6 per cent 
of the total), 8,000 km 2 nonirrigated val-
leys, and the remainder mountainous zones. 
The valleys are situated from 600 to 3,000 
meters above sea level. 

Although precipitation is scarce (less 
than 100 mm annually), the Province has 
a basically agricultural economy. The irri-
gated valleys-in which 98 per cent of the 
population of the Province lives-depend 
principally on the San Juan and Jackal 
Rivers and their tributaries; the hydraulic 
system, which draws water from more than 

24,000 wells, cover 1,500 kmn of this zone. 

Among the main agricultural products 
are grapes, which are grown for export and 

for the wine industry. The favorable cli-

mate and soil conditions have led to a vig-

orous expansion of olive cultivation. Mining 

is conducted on a relatively small scale, 
but has been expanding in recent years. The National University of Cuyo, in the 
neighboring Province of Mendoza, has its 

seven departments, considered rural, with a 
population oi 141,530. 

This rural population represents the larg
est rural area in the Investigation, the see
ond largest being in Chaco (109,300 inhabi
tants) and the third largest in El Salvador 
(three rural municipios with 61,590). Popu
lation estimates for the San Juan and Chaco 
projects are based on censuses taken on 30 

September 1960 and 30 September 1970, 
respectively. 

The principal collaborator was the Direc
tor of Health of the Province and delegate 
of the National Health Ministry to the 
Province. Consequently, the contributions 
of this project differed from those of the 

others, for which faculty members of uni

versities were responsible. For example, 
regulations governing improved procedures 

could be introduced immediately to over

come deficiencies in registration uncovered 

during the first year of the Investigation. 

BOLIVIA Project 

The project in Bolivia wvas selected in 
order to include a high-altitude area with 

u'm Exact Sciences its distinct problems and characteristics.Engineering and of La Paz is situated at an alti-School of in hean ityof Meica an helthThe city 
in the city of San .Juan. Medical and health 

establishments in the Province are well dis-
tributecd in the cities, suburban localities, 
and small communities. A large general 
hospital provides services for the provincial 
capital and suburban departments as well 
as for some of the rural areas. 

The estimated population of the Province 
(1 August 1969) was 384,020. For this In-
vestigation, three subdivisions of the 16 

departments were made: the Capital De-
partment, comprising the city of San Juan 
with 111,740 inhabitants; four suburban 
departments around the capital (Chimbas, 
Rawson, Rivadavia, and Santa Lucia) with 
130,750 inhabitants; and the remaining 

tude of 3,632 meters in a valley of erosion 

at the edge of snow-capped Mount Illiiani. 
The highest international airport in the 
world-at 4,020 meters above sea level
is found nearby. In recent years the city 
has grown outward toward the highland 
plateau, into new areas numbering more 
than 100,000 inhabitants. It has extended 
to and beyond the community of Obrajes, 

2and at present covers 51 ki . Conditions 

in the area are governed by its irregular 
and abrupt topography. Average tempera
tures vary between 18.80C maximum in 
summer and 2.00C minimum in winter. 

The estimated population of La Paz at 
midpoint in the project (1 July 1969) was 
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539,400, a figure based on the 1950 census 
and an official estimate for 1971 of 562,600 
population. 

The city is the capital of La Paz Depart-
ment and the seat of the Bolivian Govern-
ment, and constitutes the most important 
administrative and comacrcial center of 
the Republic. It has no heavy industry but 
does have textile, beer, tobacco, and mnanu-
facturing industries as well as handcrafts. 

The small city of Viacha, capital of See-

ChapterI.Origin and InitialPhases 

tion I of Ingavi Province in La Paz Depart
ment, was included in order to provide data 
from a rural community typical of those 
lying outside the large city (Figure 5). It 
is situated 32 kn from the city of La Paz 
on the highland plateau, at 4,020 meters 
above sea level, and is connected to the 
city by highway and railway. Two impor
tant military units, a cement factory, and 
the main railway station of the Department 
are located in this community, and it is the 

Fic. 5. Li Pnz and Viach, in the Bolivia Project. 

,1A PAZ
 

' 

:;!iPERU +r''
 OfC 

"Nz-: 

PACINC' 

OCEA .2 t 



14 Patternsof Mortality in Childhood 

center of commercial attraction for about 
15 outlying rural localities. Its population 
is almost entirely indigenous and mestizo. 
Estimated populations for Viacha for the 
two years of the Investigation were pro-
vided by the Ministry of Social Welfare 
and Public Health on the basis of the 1950 
census. For the midperiod (1 July 1969) 
the estimate was 10,320 inhabitants. 

Both the Department of Preventive 
Medicine of the San Andr~s University 
Medical School and the Ministry of Health 
were involved in this project in Bolivia, as 
the principal collaborator held appoint-
ments in both agencies (chief of the afore
said Department and of the Ministry's 

Health Planning Office). 
La Paz city had 14 official and semiofficial 

hospitals and 29 private hospitals, with a 
total of 2,416 beds, 308 of them for pedi-
atrics. Ir 1971 there were 678 physicians, 
including 50 pediatricians. There were also 
112 nurses and 96 auxiliary nurses. Viacha 
had one health center-hospital with 20 beds, 
4 physicians, 2 nurses, and 4 auxiliary 
nurses. 

BRAZIL 
From the outset of planning for the In-

vestigation, it was considered advisable to 
include a project in northeast Brazil be-
cause of te serious health problems affect-
ing that large developing area. This region 
was receiving considerable attention in 
Brazil's plans for economic and social de-
velopment, and a well-qualified collabo-
rator was available there, a professor of 
pediatrics in the new Institute of Child 
Medicine of Pernambuco (IMIP, Instituto 
de Medicina Infantil de Pernambuco). In-
fant mortality was reported to be exces-
sively high in the area. 

The Inter-American Investigation of 
M,-tality in adults had been conducted in 

the cities of RibeirAo Pr~to and Sio Paulo 
in the State of Sio Paulo and there were 
likewise well-qualified collaborators in both 
places. Thus two large projects-one in 
Recife and one in S5o Paulo-and a small 
project in Ribciro Pr~to were developed to 
provide varied experiences of this large 
country, which numbered more than 94 
million inhabitants in 1970. 

The location of the three projects is shown 
in Figure 2. A census was conducted in 
Brazil on 1 September 1970 and provisional 
population figures were available for use 
in the Investigation. 

Recife Project 

Recife is the capital city of Pernambuco, 
one of the principal states of the northeast 
region (Figure 2). The city covers an area 
of 209 kmn2 on the Atlantic coast and is 
bisected by two rivers and by sea channels 
(Figure 6). The average temperature is 
22-23°C, with ranges between 170 and 
33°C. Precipitation is very high, measur
ing from 1,700 to 2,300 mm per annum. 

In 1969 the city had an estimated popu
lation of 1,060,542, and a density of 5,074 
inhabitants per km2 . In that year the esti
mated number of living units was 202,000, 
of which 31.4 per cent had piped water 
supplies. The remainder of the units ob
tained water from 180 public piped-water 
taps and from other sources. Only 29 per 
cent of the houses had sewage disposal 
facilities. 

Recife is considered to be one of the main 
commercial centers of northeast Brazil and 
is undergoing very rapid industrial devel
opment, having at the present time some 
595 major industrial plants. Per-capita in
come, however, is low, the average being 
estimated at 1,630 cruzeiros per year. 

In 1969 the city had 45 hospitals, of which 
25 were private. In 36 hospitals both adults 
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Fia. 6. Three Districts in the Project in Recife, Brazil. 
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and children were attended and in the re- in hospitals, and an estimated 500 empirical 
maining nine, only children. Of the 7,796 midwives in the city. 
hospital beds, approximately 600 were The Investigation was conducted in three 
pediatric. Only 18 hospitals had outpatient heavily populated districts-Beberibe, En
departments. cruzilhada, and Casa Amarela, which on 

The Health Service maintains, in addi- 1 July 1969 had an estimated 365,680 in
tion, four health centers and 17 maternal habitants, or 34 per cent of the city's total. 
and child care centers. A large portion of These districts were considered to have 
acute pediatric morbidity is attended in socioeconomic and cultural conditions rep
specialized emergency and rehydration ccll- resentative of those inthe rest of the city, 
ters operated by the Service. The city had and their populations had access to all the 
approximately 2,000 physicians, 200 nurses, health services available in the city. 
450 auxiliary nurses, 150 social workers in The new Institute of Child .Medicine and 
active professional service, and a large the Department of Pediatrics of the Federal 
number of other health personnel, both pro- University of Pernambuco served as the 
fessional and. nonprofessional. In 1969 project headquarters. The principal col
there were 61 registered midwives working laborator was professor of pediatrics at the 
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two schools of medicine in Recife, and was tinguish it from the city of Ribeirio Preto, 
appointed Secretary of Health of the State the central city of the project. The esti
early in 1971. The assistant collaborator mated populations at midpoint in the proj
is at present director of the State Maternal ect (1July 1969) were 182,180 for Ribeirgo 
and Child Health Service. Pr~to (city), 82,450 for Franca, and 67,290 

for the other five communities. 
Ribeirdo Pr&o Project The climate of the region is mild and the 

This project was situated in south Brazil, rolling terrain is well suited to agricultural 
in the northeastern part of the State of Sfio activities. The main products are coffee, 
Paulo. The city of Ribeirdo Prato, principal sugar cane, and cattle. In Franca shoe 
site of the project, lies at a distance of 300 manufacturing is the main industry and has 
kin from the state capital. The Investiga- attracted a large number of immigrants 
tion was conducted in the urban portions from neighboring states. 
of the city of Ribeirrio Prato and Franca Ribeirfio Prato is the site of one of the 
as well as those of five smaller communi- medical schools of the University of Sao 
ties: Batatais, Broclosqui, Cravinhos, Jar- Paulo, with its attached general hospital, 
din6polis, and Sertiiozinho. All are con- and has a concentration of health facilities 
nected by good roads, as shown in Figure 7, that serve the surrounding region. The five 
and Franca lies at the greatest distance small communities have access to these 
(200 kin) from Ribeirfio Prfto. Franca services, although they have their own 
has been termed an interior city to dis- health institutions. Franca, however, must 

Fia. 7. The District of Srio Paulo, and Areas of the Ribeirrio Prito Project in the State of 
Silo Paulo, Brazil. 
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rely on its own medical care resources be- those for the Municipio; and the other dis
cause of the long distance from RibeirAo tricts were not as well provided with high-
Prgto. In 1968 the city of Ribeirgo Prfto ways, so that home visits would have been 
had 439 physicians and nine hospitals with more difficult. A sample of deaths (1 in 
1,495 beds. Franca had two hospitals with 4.25) was selected systematically and the 
413 beds, an emergency center, and 54 estimated population base at the midpoint 
physicians in 1966; the other five commu- was 1,171,700. 
nities had one hospital each and a total of The excessive growth of the District, with 
349 beds and 29 physicians. influx of population from diverse and varied 

The headquarters of the project was the regions of Brazil, was not accompanied by 
Department of Preventive Medicine of the a corresponding increase in facilities, prin-
SAo Paulo University Medical School in cipally those for water supply, sewerage, 
Ribeir~o Prato. The principal collaborator and housing. Obviously, this situation had 
was professor of that department. serious repercussions in the health sector, 

with the high population density and lack 
Seo Paulo Project of sanitation adversely influencing many 

The city of Sdo Paulo has experienced health aspects in certain areas. 
extraordinary changes in recent decades. There are many types of industries in 
From a small commercial center at the end So Paulo-metallurgical, textile, pharma
of the last century, it has grown to form a ceutical, chemical, food, and others-thus 
large industrial and commercial complex providing many employment opportunities 
and a major scientific and cultural com- for workers, both skilled and unskilled. At 
munity. The population expanded from the same time, rapid growth of the city 
some 30,000 in 1870 to a total of 2,198,096 resulted in heavy construction work
in the 1920 census and to more than 5.9 houses and large buildings, roads, bridges 
million in the census of 1 September 1970. and viaducts, a subway, etc.-which re-

The Municipio* of Sdo Paulo, capital of quired a large body of unskilled workers, 
Sdo Paulo State, has eight districts, one of principally laborers. These workers came 
which, the District of Sdo Paulo, was the mostly from northeast Brazil or from rural 
area selected for the Investigation (Figures zones in the interior of Sao Paulo State. 
2 and 7). The District's estimated popula- Many live in the periphery, or outlying 
tion at midpoint in the project (1 June sections of the city, where good housing, 
1969) was 4,979,740 and its area 842 km2 , sanitation, and other facilities are lacking. 
or 56 per cent of the total area of the This population contributes greatly to the 
Municipio (1,516 km 2). This District was city's high infant mortality. 
selected for four reasons: it had been in- The city is situated at an altitude of 810 
eluded in the Investigation of Mortality in meters, 50 km from the Atlantic coast. The 
adults; it contained some 90 per cent of climate is temperate, with relatively dry 
the Municipio's total population; infant winters. The coldest months are June to 
mortality and the total birth and death August, with minimum temperatures of 5' 
rates there had the same characteristics as to 8°C. The summers are humid and tem

*The term municipio (municipality), as used in peratures reach 300 to 3400. 
Brazil and in Latin America, refers to a political divi- The District of Sfo Paulo has 48 sub
sion with well-defined limits and containing urban and
rural portions. districts, each of which has a civil registra
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tion office (cart6rio) where vital events are 
registered according to the place of occur-
rence. The official data have not been cor-
rected for residence. 

The School of Hygiene and Public Health 
of the University of Sflo Paulo was the 
headquarters of the project. The principal 
collaborator, a full-time professor of vital 
statistics at that School, had formerly been 
a staff member of the School of Medicine 
as well. 

CANADA, Sherbrooke Project 
In the southeastern part of Qubee Proy-

ince, the Eastern Townships cover an area 
of 20,200 kin2 , south of the St. Lawrence 
River. The area is bordered on the south 

Vermont, and New York in the United 
States (Figure 8). Rivers and lakes are 
abundant in the region, which lies at the 
foot of the Appalachian Mountains in the 
temperate cold zone. Tile estimated popu
lation included in the project area was 
559,400 on 1 January 1971, the midpoint of 
the two-year period. Ninety per cent of the 
inhabitants are French-speaking. 

The region as a whole is agricultural, but 
a third of the population lives in commer

cial and industrial centers (Figure 8). The 
city of Sherbrooke is the largest, with an 
estimated l)opulation of 84,100 on 1 Janu
ary 1971. It is situated approximately half
way between and to the south of the urban 
centertof Montreal and Qurbbc, and isa
 

by the States of Maine, New Hampshire, univer'ity center. Industries include paper 

* This project iualways treated as a whole (and as mills, textile plants, and furniture and
 
a city) since it is too small for division into urban and snowmobile manufacturing. The region also
 

areas.rural 

Fi. 8. Eastern Townships of Sherbrooke Project in Qtibec Province, 
Canada.
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has important mineral deposits, notably 
asbestos (40 per cent of the world supply 
being produced in the Thetford Mines). 

According to the Research Service of the 
Eastern Townships, in 1970 there were 523 
physicians in the entire region, or 91.8 per 
100,000 population. The number of nurses, 
2,312, was more than four times the number 
of physicians. In addition, 791 attendants 

and auxiliary nurses were known to practice 

in the region. 
The Investigation was carried out by the 

Department of Epidemiology of the Uni-

versity of Sherbrooke Medical School, , 

new 	 school that conducts its courses in 
French. The principal collaborator was the 

profesr awhichprofessor and chairman of that Depart n 

CHILE Project 

The project in Chile was carried out in 

the metropolitan area of Santiago (Greater 
Santiago) and in four comunas:* Colina, 
Lampa, Quilicura, and Til-Til, to the north 
and west of the city (Figure 9). The popu
lation of Greater Santiagot increased from 
1,933,453 in the census of 29 November 1960 
to an estimated 2,638,110 on I July 1969 
(midpoint of the project). The estimated 
population of the four comunas was 61,990. 

Santiago, the capital of Chile, is situated 

in the north-central region of the Province 

of Slntiago, at an altitude of 500 meters. 

In recent years the city has grown rapidly 

toward the northeast. The seasons are well

* rite 	 term connnua ('ounnitrne). as isedl in Chile. 
refers 	 to a political subdivision of the Departments. 

are subdivisions of the Provinces. 
t. rhe 18 circunscriiciones,omprising Greater San

tiago are: Itecoleta, Portales, Moncda, Universidad. 
Estaei6n, Independenia. Franklin, Conchali, Prov
idencia, ufiona, San Miguel, Quints Normal, Renea, 
Barrancas, La Cisterna. L.os Condos, Lit Grania, and 
La leiia. 

Fia. 9. Location of Santiago and Four Comuimas Inchded in the Investiga

tion in Santiago Province, Chile. 
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defined. Summers (October-March) are Fia. 10. Location of Three Projects in Colombia: 
Cali, Cartagena, and Medellin. 

warm, and winter temperatures, though not 

very low, combine with high relative hu- ,. 

midity to produce penetrating cold. Fog is MA, 

common in winter and atmospheric pollu-

tion (smog) is noticeable in the city '

throughout the year. Precipitation occurs v'z "
 

mainly in winter, with abundant snowfall
 
in the neighboring Cordillera of the Andes.
 
The water sup ly is from river and surface ,
" c 7N 

sources, supplemented by deep wells. The
 
major industries are metallurgy and manu- . .
 

facture of textiles, clothing and footwear,
 
chemicals, and food products. .I
 

Medical care is delivered principally by 
the National Health Service, which pro
vides 9,647 of the 11,026 hospital beds and 
most of the outpatient and community 
services. The project area had 2,204 beds 

Fio. 11. Location of Projects in Colombia, Elfor pediatric care. 
The principal collaborator was on the Salvador, Jamaica, and Mexico. 

OFAMRICAfaculty of the Department of Public Health UNITEDSTATES 

and Social Medicine of the School of Medi- f 
cine of the University of Chile, the head- '"Mm¢oo 

-

quarters of the project. She had also served .O 

as principal collaborator in the earlier In
vestigation of Mortality in adults. K"tS A- w 

COLOMBIA C. 

The three projects in Colombia were de- . 
signed to provide data for three distinct 
regions of the country: the Pacific, the 
Caribbean, and the central regions (Figures Cali Project 
10 and 11). They were conducted, respec- Cali, considered to be third in urder of 
tively, in the urban sectors of the cities of importance among Colombia's cities, lies in 
Cali, Cartagena, and Medellin. The selec- the fertile Cauca Valley, at 1,000 meters 
tion of these sites enabled the medical above sea level. Its average temperature is 
schools in the first two cities and the school 24°C, with maximum readings occurring 
of public health in the third to participate during the dry months of July and August. 
actively in the Investigation, thereby en- One of the country's largest industrial con
hancing the value of the findings for teach- glomerates has been established here, which 
ing purposes. accounts in large part for the heavy influx 
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of workers and the highly accelerated popu-
lation increase. In fact, while it took almost 
four centuries to reach a population of 
25,000 (early 1900's), on 1 July 1969 (mid-
point in the project) the estimated total 
was 818,880 inhabitants. This excessive 
growth has led to imbalance between the 
needs and the availability of resources for 
health, 

The Public Health Divisions of the Na-
tional Ministry of Health in the Depart-
ment and the city, and the Social Security 
Service deliver most, of the preventive and 
curative care. The University Hospital 
provides services for more than 50 per cent 
of Cali's population. 

The principal collaborator was professor 
at the Department of Preventive Medicine 
of the University of Valle School of Medi-
cine, the headquarters of the project. 

CartagenaProject 
The Caribbean region of Colombia com-

prises seven departments with a population 
numbering more than 3 million in 1964. 
The region's ethnic, geographic, ecological, 
and cultural characteristics have served to 
define its inhabitants (costefios) as distinct 
from those in the rest of the country. Car-
tagena, an important seaport and capital 
city of Bolivar Department, lies in this 
region. The old part of the city, which is 
typically colonial with surrounding walls 
and castles, is an important tourist center, 
The temperatures range from 230 to 32°C. 
The rainy season, May-October, is the time 
of major health hazards for the child 
population. 

Cartagena's urban zone had an estimated 
population of 275,500 at midpoint in the 
project (1 July 1969), of which 45 per cent 
were under 15 years of age. The city has 
experienced rapid growth as a result of 
high birth rates and immigration. The dis-
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tribution of inhabitants by socioeconomic 
bracket in 1965, according to a local classi
fication, was 7.5 per cent in the high 
bracket, 27.7 per cent in the middle, and 
64.8 per cent in the low. The main occupa
tion sources are public administration, com
merce, tourism, construction, fishing, gen
eral and extractive industries, and port 
activities. 

The city constitutes a health district 
which provides integrated preventive and 
curative services and is divided into eight 
sectors, each one with health posts or cen
ters that act as outpatient services for the 
City Hospital (which serves as the univer
sity hospital). There are also specialized 
centers such as a maternity hospital and a 
children's hospital, both affiliated with the 
University. 

The principal collaborator, former dean 
of the Health Sciences Division of the Uni
versity of Cartagena (site of the project) 
and president of the Colombian Association 
of Medical Schools, is at present the Direc
tor of Health in the National Department 
of Planning of Colombia. 

Medellin Project 
The city of Medellin, capital of Antioquia 

Department, is situated at an altitude of 
1,450-1,700 meters. It covers an area of 58 
kn 2 on both sides of the Medellin River 
in the Aburr. Valley, extending along the 
river banks in terrain sloping toward the 
mountains. Precipitation in 1966 was 1,261 
mm and the average relative humidity 65 
per cent. 

The project area was the city's urban 
zone, comprising 938,900 inhabitants or 
93.5 per cent of total population of the 
Municipio of Medellin;* 54 per cent were 
women. Annual demographic growth aver

* Estimate for July 19069, provided by DANE (Na
tional Administrative Department of Statistics). 
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aged 6.0 per cent between the 1951 and 1964 

Antioquia Department'scensuses, while 
On the other

growth was only 3.5 per cent. 


hand, the city's natural growth was 2.9 per 


cent, compared with 3.1 per cent for the 

This indicates a populationDepartment. 
increase determined mainly by immigrating 

labor force attracted by the great industrial 

activity (Medellin is the country's second 

most important industrial and commercial 

center). 
wereAccording to the 1064 census, there 

in the city'sclose to 110,000 living units 

This number increased in 1968urban zone. 
of which approximatelyto about 116,400, 


85 per cent had piped water inside the house 


and 80 per cent were connected with the 


sewerage system. 
The Public Health Division and the 

Social Security Service provide preventive 

19 healthThere wereand medical care. 
18 hospitals.centers and 

the SchoolThe project headquarters was 
of Antioquia University,of Public Health 

professorthe principal collaborator being a 
at the

of public health administration 

School. 

EL SALVADOR Project 

The project in El Salvador was carried 
an 

out in the M'ltnicipio of San Salvador, 

area covering 62.4 kin-" in which the popu

lation is practically all urban, and in three 

rural municipios (Apopa, Nejapa, and Que

over 273.3 kml2 (Figzaltepequc) extending 
data were ure 12). Provisional population 

census conducted on 27
available from the 

June 1971. 

Fia. 12. San Salvador and Three Rural Municipios in El Salvador. 
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The Municipio of San Salvador, which Statistics Division of the National Health 

had 322,550 inhabitants at midpoint in the Service. 

project (1 September 1969), forms part of 

a larger metropolitan area that comprises JAMAICA, Kingston-St. Andrew Project 

six municipios. It is located in a valley at The Caribbean island of Jamaica covers 

682 meters above sea level. The climate is 	 an area of 4,411 square miles (10,962 kn 2 ), 

warm, with temperatures varying between its greatest length being 146 miles and 

220 and 29°C. Most of the country's in- greatest width 51 miles (Figure 11). The 

island is divided into three counties anddustry and commerce, which has been grow- 14 

ing at an accelerated pace, is concentrated parishes. Tile terrain is mountainous and 

in the city of San Salvador, capital of the there are numerous rivers and streams. 

Average rainfall is about 77 inches, withRepublic. 
from 30 inches in the mid-south toSan Salvador has the country's 	 best ranges 

743- miore than 100 in the northeast. Mean dailyhealth care institutions, including the 
the

bed Rosales Hospital which provides both temperatures vary from 80°-900 F in 

general medicine and all the specialties coastal region to 40'-50'F on the mountain 

except pediatrics, obstetrics, tuberculosis, tops. 

The Benjamin Bloom A large proportion of .amaica's laborand psychiatry. 
400 the fields of manufacturing, coinpediatric hospital has a capacity of force in 

beds. Also there are six peripheral health merce, and transportation reside in Kings
on the southwestunits for outpatient care. In addition to ton-St. Andrew, coast. 

The project area includcdx metropolitanthese institutions of the Ministry of Public 

Health and Social Welfare, there are the Kingston, the capital city, and the rural 

portion of St. Andrew, which together cover
general hospital, maternity hospital and 

2 ). The city of
clinics of the Social Security Institute, as 192 square miles (497 kin

well as the military hospital and private Kingston is only 10.1 square miles in area, 
but due to its rapid growth the boundarieshospitals. 

beyondThe rural municipios of Apopa, Nejapa, of the urban zone have extended 
St. Andrew,and Quezaltepeque had a total of 	 61,590 the original city limits into 

as can be seen in Figure 13. The remainder
inhabitants at midpoint in the project. They 

Parish is rural, with largely
are situated close to San Salvador, the most 	 of St. Andrew 


hilly terrain.
distant one being 20 km from the capital 

They have good roads, except The population estimates at midpoint in
(Figure 12). 
in the interior portions, where heavy trac- the project (1 June 1969) were 492,740 for 

tion vehicles are required. In the capitals metropolitan Kingston and 46,210 for rural 

units St. Andrew, the combined total of 538,950
of the municipios there are health 

estimated
attended by physicians, nurses, and sani-	 representing 29 per cent of the 


total for Jamaica (1,837,000).
tary inspectors; in addition there is a social 
The large maternity hospital (Victoria

security clinic in each of them. 
was the head Jubilee) provides facilities for a very high

The principal collaborator 
of the Department of Pediatrics of the proportion of births in the area. Other 

main centers for pediatric care are the
University of El Salvador School of Mcdi-

Hosand the Children's Hospital and the General
cine (headquarters of the project), 

pital of the University of the West Indies.
associate collaborator was chief 	 of the 
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Fio. 13. Metropolitan Kingston and Rural St. Andrew, Jamaica. 

A.A 

Rural Andrew .... 

.4 q 

The projcct was conducted by the Uni-

versity of the West Indies, with the pro-

fessor and head of the Social and Preventive 

Medicine Department serving as principal 

collaborator. 

MEXICO, Monterrey Project 

Monterrey is the third city of Mexico in 

order of population size and commercial 
and second to the nation'simportance, 

capital in industrial development. It is situ-

ated at an altitude of 538 meters at the foot 

of the Western Sierra Madre and of the 

Cerro de la Silla, in the State of Nuevo Le6n 

(Figure 14). The city strides the Santa 

Catarina River, now usually dry but famed 

because of floods in the past. Temperatures 

range between 41.50 and 5.4°C and the 

rainy season is in autumn. The main water 
sources for the Municipio of Monterrey are 

deep and superficial wells. 

The city is modern, with all the con

veniences of a metropolis; it has undergone 

very rapid developni-nt and little of the 

indigenous culture remains. As the capital 

of Nuevo Le6n State, it has excellent road, 
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FIo. 14. Location of Monterrey in the State of The project was carried out in the entire
Nuevo Le6n, Mexico. Municipio of Monterrey, which includes the 

city itself and 40 surrounding localities,
UIMED SWAESOF AMERIC 

(. 
where the rural l)opulation comprises less 
than 1 per cent of the Afunicipio's total 

-! of 844,990 (1 August 1969). The project 
F had its site at the University of Nuevo Le6n 

School of Medicine and was directed by the 
chief of the School's Preventive and Social 

o M\Iedicine Department (who is at present 
- chief of the Department of the same name 

at the State Workers Social Security and 
, -Services Institute).4 fSFNUEV LEO ~ UNITED STATES OF AMERICA, 

' ' o"CaliforniaProject 

The project in the United States of Amer
ica was conducted in the Bay Area of 

,- Northern California. The climate is ioder
ate, with temperatures averaging 500 to 
60'F throughout the year. The area con
tains the seaport of San Francisco and is 
an important commercial center, though 
there is little heavy industry. The l)opula

railroad, and air communications with the tion is heterogeneous, with great ethnic 
rest of the country and with the neighboring diversity and a good representation of all 
United States. One of the most energetic socioeconomic groups. San Francisco was 
and up-to-date industrial complexes in the one of the 12 cities included in the first 
Hemisphere, Monterrey has been called Investigation of Mortality in adults. 
"the Pittsburgh of Mexico." Besides its The San Francisco-Oakland Bay Area 
heavy industries, it has hundreds of manu- comprises the city of San Francisco and the 
facturing plants which produce automobiles, four surrounding counties. The Investiga
chemicals, pottery, glass, textiles, cement, tion covered San Francisco and the urban 
processed foods, etc. and suburban areas of Alameda, Contra 

The Technological Institute of Monterrey Costa, and San Mateo Counties (Figure 
and the University of Nuevo Le6n are the 15), which made up 89 per cent of the 
main higher education institutions. The Area's total population. At midpoint in the 
State Health Department and the Social project (1 December 1969) the estimates 
Security Service provide medical care for were 716,500 inhabitants for San Francisco 
most of the population. The principal pedi- and 2,027,900 for the suburban areas in the 
atric services are in the Children's Hospital three counties. The cities of San Francisco 
(affiliated with the School of Medicine) and and Oakland and urban fringe extend over 
the University Hospital. 287.35 square miles (744 kin-). San Fran
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Fia. 15. San Fraucisco and Parts of Three Counties Included in the Project in 
California, USA. 
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Health at the Universitycisco (123 kW2 ) is surrounded on three School of Public 

sides by the Pacific Ocean and the Bay. of California in Berkeley, and the head 

one staff member of that DepartmentThe project was conducted by the Mater-	 and 

served as principal collaborators.
nal and Child Health Department of tlie 



Chapter II 

Collection and Quality of Basic Data 

The basic goal of obtaining mortality "Live birth is the complete expulsion or ex
statistics as accurate and comparable as traction from its mother of a product of con
possible proved a far greater task than was ception, irrespective of the duration of the preg
expected. Many deficiencies in hospital nancy, which, after such separation, breathes or 
records and l)rocedures and in registration shows any other evidence of life, such as beatmg

uncovered. Ak o(if the heart, pulsation of the umlbilical cord, or
sstemd ren Aeoftes lack os 
standardization in use of terms suchna 
abortion, stillbirth, and live birth was found 
to be serious enough to invalidate many 
previous comparisons of neonatal and infant 
mortality and likewise of life expectancy 
for countries of the world. 

The widespread misuse of terminology 
indicates the need for international agencies 
and the medical profession in general to 
assume a role of greater leadership in both 
establishing definitions and promoting their 
application. Community-centered research 
such as that carried out in this Investiga
tion is therefore of great importance for 
uncovering problems and laying the bases 
for sound planning of health services, as 
well as for setting the stage for continued 
research in the future. 

One of the early actions of the World 
Health Organization was the creation of an 
Expert Committee on Health Statistics. At 
its second meeting, in 1949, the Committee 
approved the following definitions of live 
birth and fetal death (WHO, 1950), which 
were adopted by the World Health Assem-
bly under the terms of Article 23 of the 
WHO Constitution: 
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definite movement of voluntary muscles, whether 
or not the umbilical cord has been cut or the 
placenta is attached; each produet of such a 
birth is considered live born." 

"Fetal death is death prior to the complete 
expulsion or extraction from its mother of a 
lroduct of conception, irrespective of the dura
tion of pregnancy; the death is indicated by the 
fact that after such se aration the fetus does 
not breathe or show Ny other evidence of life, 
such as beating of the heart, pulsation of tile 
umbilical cord, or definite movement of volun

tary muscles." 

To obtain comparable death rates in in
fancy, these definitions were to be intro
dueed by the principal collaborators and 
followed strictly in all areas of the Investi
gation irrespective of local or national laws 
and regulations. Fetal deaths were to be 
investigated, and if there was evidence of 
life after complete expulsion the product 
was to be included as a live birth and a 
neonatal death. Inplementation of this 
standardization requirement not only neces
sitated careful review of the available infor
mlation regarding fetal deaths, but midwives 
and obstetricians in the project areas had 
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to be. aware at all times of the distinction 
and seek clinical evidence of condition of 

the product of pregnancy at birth. 

In Jamaica the problem in this regard 
was uncovered during the planning phase, 

when it was found that products of con-
2 pounds were consideredception under 

recorded as fetalnonviable and all were 
deaths. The WHO definition was explained 

by a consultant of PAHO at a seminar held 

in 1968 in the large maternity hospital in 

Kingston, and thus the distinction between 

fetal death was introducedlive birth and 
in time for its acceptance and use by ob

in that project.stetricians and midwives 
Ideally an educational program covering 

conthese specific points should have been 

ducted in all projects in a planning phase. 

However, efforts were exerted to make the 

data as complete and comparable as pos

sible in each project. In this chapter the 

procedures for collection of data on all 

deaths, the difficulties encountered, and the 

solutions applied are explained. 

COLLECTION OF DATA
 

In each project the principal collaborator 
interviewers,directed a team of medical 

public health nurses or social workers, and 

others who assisted in the field work. (In 

Slo Paulo health educators who had inter-

viewed women in a previous study of fer-

tility were used.) Each collaborator deter-
needs in terms of personnelmined his own 


for the conduct of the Investigation. 

The 27-month schedule for field work 

was divided as follows: one month of pre-

paratory work and trial interviewing; 24 

months for collection of data on deaths 

and sampling of households; and two 

months for completion of the program. The 

three types of data collected were: (1) in-

formation on deaths under 5 years of age 

among residents of the area for 24 consecu-

tive months, recorded on questionnaires; 
(2) samples of households, using question-
naires 	 for data on families and on living 

two fourchildren under 5 years, with to 
sampling units completed per month for the 

same 24 consecutive months; and (3) corn-

plete file of live births among area residents 
for the same two years. The first category 

of data required the major portion of the 
one that producedstaff's time and is the 


most of the information for this report.
 

In 10 projects all deaths occurring under 

5 years of age in the project areas were 
quesinvestigated, and the corresponding 

tionnaires were completed. In the other 

five projects, because of the size of the 

areas and the large number of deaths, sam

ples were selected for investigation. In 
one out of each three deaths wasMedellin 

selected and in Sfio Paulo 1 in 4.25, for the 

24 months. In three projects the sampling 

procedures were changed during the course 

of the study: in Santiago the sample was 

increased from 1 in 5 deaths in the first 

eight months to 1 in 3 in the 	following 16 

months; in Cali and Monterrey the number 

of deaths proved too large for the staff to 
and thus the number investigatedhandle, 

was reduced in the second year. Table 1, 
in Chapter I, lists the sampling ratios. 

As soon as a death occurred and was 

known to the project staff, a nurse or social 

worker made a visit to the household con

cerned to obtain data regarding housing 
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National Administrative Department 0lconditions, members of the family, parents 

of the deceased child, mother's reproductive Statistics (DANE). Beginning in 1969 

history, prenatal care, delivery, breast feed- local supervision of registration was elimi

and medical nated and only regional supervision wasing, and provision of foods 
After this por- provided. Registration of deaths in earlyattention to the index child. 

projects.tion of the questionnaire (the first three life was incomplete in all three 
principal collaboratorspages) was completed, a medical inter-	 Although the 

and foundviewer sought clinical and pathological in-	 searched for unreported deaths 
many, several probably were missed.formation in the hospitals, health centers, 

Measures for evaluating the completenessor private physicians' offices where medical 
of registration were introduced early in the

attention had been provided (pages four 

through nine). If information was not Investigation. Shapiro, Schlesinger, and 

available or was unsatisfactory, the medi-	 Nesbitt (1968) showed that the death rate 

in the first day of life in the United States
cal interviewer visited the home to obtain 

the history of illness, usually from the declined from 15.0 per 1,000 live births in 

mother, in order to complete the pertinent 1935 to 10.2 in 1950 and remained around 

10 per 1,000 from 1950 to 1964 (Figure 16).
part of the questionnaire (pages six and 

rate of 10 per 1,000 live births
seven). The questionnaire is reproduced in 	 This death 

served as a measure for judging complete-Appendix 1. 
Usually the death certificate was the ness of inclusion of deaths occurring in the 

first 24 hours of life, the critical period and
starting point for the investigation. In the 

probably the one providing the best indi
Kingston-St. Andrew project, the public 

cator of completeness of registration and
health nurse obtained information daily on 

deaths occurring in the hospitals so that Fio. 16. Infant and Neonatal Mortality and 
home visits could be made promptly and Mortality in the First Day of Life in the United 

were filed. Also in States, 1935-1969.before death certificates 
Sherbrooke deaths were investigated before 6o
 

death certificates were available to the proj

ect staff.
 
5 

Early in the program, deficiencies in reg-

istration of deaths occurring in the first day
 

of life were noted in several projects. In 
 4 

one of them the principal collaborator ; I
 

thought he had a "clandestine cemetery" in 


-,;s area, owing to the large number of such c 30
 

ueaths that were missing. To his amaze

ment he found that it was in his own large N NATAL
 

central hospital. Immediately he improved , 20
 

the procedures in that hospital and more FIRST O^Y
 

complete registration was achieved in the
 

second year of his project.
 
in all threeDifficulties were encountered 

9 9 1970 

projects in Colombia owing to a change in 01 


by the YEAR
the registration procedures made 
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the WHO of liveutilization of definition 

birth. For the analysis of infant mortality 

another standard based on past experience 

in developed countries was used: if the 
of 50 perinfant death rate was in excess 

1,000 live births, the neonatal rate could be 

expected to be at least 30 per 1,000 live 

births (usually postneonatal mortality de-

clines before neonatal mortality), 
Also, tabulations from the completed 

household sampling units were used for 

evaluating local birth and death rates. This 

use of samples for calculating rates requires 

sufficient population (number of house-

holds), births, and likewise deaths. In sev-

eral projects (such as those in Monterrey, 

Recife, and Silo Paulo) current analysis of 

the samples proved valuable in various 

ways. In view of the problems uncovered 

in this Investigation, greater use of such 

sampling is being recommended (PAHO, 

1971-a) as a means of improving the vital 

statistics so urgently needed for health 

planning, 
In nearly all projects the registered fetal 

deaths were investigated routinely to dis-

tinguish those with evidence of life after 

birth. In La Paz deaths in the first day of 

life were termed mortinatos (stillbirths), 

for legally they were not considered live 

births; each of these was investigated. In 

Sio Paulo registered fetal deaths were used 

as the source of infant deaths, which were 

investigated in accordance with the sam-

pling ratio of 1 in 4.25 fetal deaths. 
Even though intensive efforts were ex-

erted to secure information on all deaths in 

early life, provisional analyses indicated 

the incoml)leteness of the data in many 

projects. Additional searches were made to 

discover deaths that had escaped the regis-

tration process. The clinical records for 

women admitted to obstetrics wards of hos-

pitals and the "delivery books" proved to 

be excellent sources for discovering deaths 

that occurred soon after birth. Unfortu

nately, local registration practices were lax 

in several places. The term "abortion" was 

being misused in many areas; at times a 

diagnosis of abortion was given even though 

the product had lived a few hours. More

over, certain hospitals buried unclaimed 

bodies without official death certificates 

being filed. In at least two areas, hospitals 

would complete the death certificates but 

sometimes these were not filed in the civil 

registry office. At times it was difficult to 

ascertain whether the death certificate was 

official or not. 
The local teams of the Investigation were 

alert to these p:'oblems, and as a result of 

their efforts mothers knew in advance that 

nurses would be visiting homes to obtain 
and chilinformation on deceased infants 

dren under 5 years. In one project, for 

example, two mothers commented to the 

public health nurse that she had failed to 

visit them-that they too had suffered the 

loss of a baby recently and thus should 

have visits by the nurse. These as well as 

all other known unregistered deaths were 

included. 
The analysis of neonatal mortality on 

the basis of birth weight provided another 

method of evaluating the comparability of 

results. It was expected that the propor

tion of deaths in the lowest weight group 

(1,000 grams or less) would be at least 10 

per cent. Thus the findings on birth weight 

furnished additional clues for discovering 

deatl.s that had not been included. A de

tailed discussion of birth weight is pre

sented in Chapter III. 
A systematic search was conducted to 

uncover information on all products of mul

tiple pregnancies. Often it was found that 

when both twins died within a short interval 

only one death certificate was filed. The 
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search proved effective and relatively sim-

pie, though its use was essentially limited 
to those projects in which all deaths were 

included in the Investigation, 
These measures for evaluating the com-

pleteness of death registration are described 
here because of their usefulness in achieving 

com-vital statistics of higher quality and 

parability. Methods of accurately recording 

the outcome of each delivery must be estab-

lished, and births and dceaths processed in 

both hospitals and registration offices in 

accordance with accepted definitions. Even 

for purposes of comparison of life expec-

tancy at birth, all infant deaths must be 

registered. 
The efforts made by the staff to obtain 

results as complete as possible were exten-

sive and rewarding. The additional efforts 

in 1971 and early 1972-even though they 

delayed completion of the field work and 

hence this report-were fully justified, pro-

viding the most realistic presentation pos-

sible of mortality in the neonatal as well as 

the postneonatal and early childhood peri-

ods. The solutions applied and recoi-
find appli-mended for implementation can 

cation throughout the Americas and prob-

ably in many other regions of the world. 

In future research programs in which 

infant mortality is to be studied, a method 

of obtaining data on the outcome of each 

pregnancy should be introduced in the plan-

ning phase. In the research projects being 

conducted by WHO in Africa, patterned in 

part on the Inter-American Investigation 
of Mortality in Childhood, interviews in 

the homes are being scheduled at three

month intervals. Thus pregnancies and the 
and infant deathsoutcomes-live births 

as well as the total population in the house

holds can be recorded routinely. Many of 
in the Investithe difficulties encountered 

gation will thus be overcome. 
of theStudies on nutritional status 

mother in relation to the product of preg

nancy can be greatly facilitated by insti

tuting methods for obtaining data on the 

outcome of each pregnancy, including status 

and condition at birth, birth weight, and 

other basic p)arameters. Moreover, adinis
operatrative evaluations of a hospital's 

tions can be facilitated by reporting the 

outcome of each pregnancy, whether fetal 

or live birth, and also the conditiondeath 
and survival of those born alive. The stand

ard of 10 deaths per 1,000 live births, 

used in this study, could be utilizedl in hos

pitals for evaluating mortality in the first 

day of life. 
to assureWhen measures are planned 

healthy products of reproduction and to 

eliminate the hazards and complications of 

nutritional deficiency and unfavorable envi
can well be placed onronment, emphasis 

quality of natality and mortality statistics. 

OF DEATHSREGISTRATION 

pally to make the facts available to health 
For the two years of the Investigation, 

35,095 deaths of infants and other children authorities and educators in the health sci

ences for their immediate use.
under 5 years of age were studied in the 15 

The number of deaths in the 15 projects
projects. The most significant findings de-

on those varied from 371 in Sherbrooke to 4,312 in 
rived from analyses of the data 

Sio Paulo and 4,276 in Bolivia (Table 2).
deaths are presented in this report princi-
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,...TAkL8-2. -Deaths Under 5 Years of Age and 
Number and Percentage Registered in 15 Projects. 

Deaths Registered 
Project under

5years No. % 

32,700 03.2.Totl..................505 


ARGENTINA 
Chaco Province .......... 
San Juan Province ........ 

BOLIVIA project .......... 

BRAZIL 

Recite .................. 
Ribeirflo Prto........... 
Sao Paulo .............. 

CANADA 
Sherbrooke.............. 

CHILE, project ........... 
COLOMBIA 

Call .................... 

Cartagena.............. 

Medellin ............... 


EL SALVADOR project... 
JAMAICA 

Kingston-St. Andrew ..... 
MEXICO 

Monterrey............... 
UNITED STATESCalifornia project..........
 

1,701 1,010 05.0 
2,150 1,934 89.7 
4,276 3,778 88.4 

3.035 3,534 07.2 
1,120 1,122 90.6 
4,312 4.286 99.4 

371 350 94.3 
2,714 .2,370 87.3 

1.627 1,507 96.3 
1.255 1,002 79.8 
1.348 1,297 9.2 
3,820 3,494 01.5 

1,903 1,087 88.6 

3,953 3,765 95.2 

808 808 100.0California project . . 1In Sherbrooke 94.3 per cent of deaths were 

and El Salvador with 3,820. In only two 
projects were there less than 1,000 deaths: 

Sherbrooke and California, which had the 
lowest birth rates and infant death rates
and yet relatively large geographic areas. 

For the California project data for only 
one year were collected. In accordance with 
tie approved plan, the projects in Ribeirfo 

Prato, Cali, Cartagena, and Medellin were 
relatively small, with the numbers of deaths 

varying from 1,126 to 1,627. 
Of the total of 35,095 deaths, 32,700 or 

93.2 per cent were believed to have been 

registered* and thus included in the official 
statistics (Table 2). In the 13 Latin Ameri

can projects the percentages varied from 
79.8 to 99.6, with five projects laving less 

than 90 per cent registered. Each principal 
collaborator uncovered deaths that had not 

been registered; several introduced inten
sive searches to find such missing deaths.sieeacstofn suhIsigdah. 

The size of the project as well as the differ-
ences in birth rates and infant death rates 
account for these variations in numbers of 
deaths. For example, the Sherbrooke proj-
ect covered a large geographic area in the 
Eastern Townships of Qu6bec Province in 
Canada; since the birth rate was low and 
likewise the infant death rate, tile number 
of deaths was small. In contrast, the Recife 
project (where there were 3,635 deaths) 
was limited to three districts of the city 
and the birth rate was nearly three times 
that in Sherbrooke and the infant death 
rate about five times higher. Thus, through-
out this report these variables must be 
taken into account in interpreting the 
results. 

In addition to SAo Paulo, Bolivia, and 
Recife, two other projects produced more 
than 3,500 deaths: Monterrey with 3,953 

registered, and in California death certifi
cates were the only source of information 
used since a search for unregistered deaths 
was considered unnecessary. The present 
report includes all deaths that were known, 
both registered and unregistered. 

To illustrate the registration problem, 
Table 3 provides the detail by age at death. 
The situation was particularly serious for 
infant mortality (Figure 17). In six proj
ects 10 per cent or more of infant deaths 
were not registered. Within the neonatal 
period (Figure 18), deaths in the first day 
of life were the most seriously affected, 
with those unregistered reaching 10 per cent 
or more in 10 projects. Of the deaths 
within 1-27 days, registration was lacking 
for 10 per cent or more in five projects. 

* In La Paz and San Salvador, death certificates 
were prepared in the hospitals and for some there 
was no evidence regarding registration. Whenever 
there was doubt, it was assumed that the death had 
been registered. 
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Number and Percentage of Deaths of Children Under 5 Years Without Registration, byTABLE 3. 
Age Group, in 15 Projects, 

Without Without 
Total registration Total registration Total registration Total registrationWithout Without 

deathi deaths
deaths - deaths 

% No. % No. %Age group No. % No. 


ARGENTINA ARGENTINA 
 BOLIVIA BRAZIL 
RecifeChaco Province San Juan Province project 

85 5.0 2,156 222 10.3 4,276 498 11.6 3,035 101 2.8
Under 5 years ............ 1,701 


11.5 2,790 367 13.2 2,773 78 2.8Infant ................. 1.410 77 5.5 1,900 219 

s0 8.8 906 169 18.7 1,091 230 21.1 1,073 32 3.0Neonatal ............ 568 


Under 1 day ....... 186 36 19.4 258 81 31.4 317 124 39.1 357 14 3.9
 

14 3.7 648 88 13.6 774 106 13.7 716 18 2.51-27 days.......... 382 

27 994 50 5.0 1,699 137 8.1 1,700 46 2.7

Postneonatal ......... 842 3.2 

8 2.7 256 3 1.2 1,486 131 8.8 862 23 2.7

1-4 years .............. 291 


BRAZIL BRAZIL 
 CANADA CIII.E 
SAo Paulo Sherbrooke projectitibeirlo Prto 

2,714 344 12.7
Under 5 years ............ 1.126 4 0.4 4,312 26 0.6 371 21 5.7 


26 0.7 310 21 6.8 2,404 344 14.34 3,788 
1,160 343 29.6Infant ................. 959 0.4 


Neonatal ............ 515 4 0.8 1.958 26 1.3 229 19 8.3 

26 4.2 146 13 8.9 425 194 45.6

Under I day ........ 209 4 1.0 625 

7.2 735 149 20.3

1-27 days .......... 306 - - 1,333 - - 83 6 

- - 81 2 2.5 1,244 1 0.1 - 1,830Poetneonatal ......... 444 

- 61 - - 310 - -1-4 years .............. 167 - - 524 


COLOMBIA COLOMBIA 
 COLOMBIA El, SALVADOR 
projectCali Cartagena Medellin 

3.8 3,820 326 8.5 
Under 5 years ........... 1,627 60 3.7 1,255 253 20.2 1,348 51 


229 26.8 924 45 4.9 2.742 290 10.6 
Infant ................. 1,153 60 5.2 856 


0.7 917 237 25.860 11.2 401 200 49.9 383 37Neonatal............. 536 

95 65.1 136 18 13.2 305 126 41.3 

Under I day........ 220 44 20.0 146 

19 7.7 612 111 18.116 5.1 255 105 41.2 2471-27 days .......... 316 


29 6.4 541 8 1.5 1,825 53 2.9 
Postneonatal ......... 617 - - 455 


6 1.4 1,078 36 3.3 
1-4 years .............. 474 399 24 6.0 424 


JAMAICA MEXICO 
 UNITED STATES 
Monterrey California project 

188 4.8 898 - 

Kingston-St. Andrew-

Under 5 years ............ 1,903 216 11.4 3,953 

--10.1 3,220 187 5.8 784 

infant ................. 1,589 160 

990 79 8.0 1,377 181 13.1 570 - -

Neonatal ............ 

166 327 - -

Under I day ........ 323 36 11.1 563 29.5 

15 1.8 243 - 

1-27 days .......... 667 43 6.4 814 


599 81 13.5 1.843 6 0.3 214 - -
Postneonatal ......... 


1 0.1 114 - 314 56 17.8 733 

those death certificate was available within 

1-4 years .............. 


a Deaths considered registered in Kingston-St. Andrew were for which a 


18 months after death.
 

17). One or more unregisteredDeath registration for children 1-4 years (Figure 
in only deaths in that age group were found in 

was deficient by over 10 per cent 

one project, namely Kingston-St. Andrew nine projects. In Latin American projects 
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Fia. 17. Percentage of Infant Deaths and of Deaths of Children 1-4 Years 
of Age Without Registration in 15 Projects. 
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The problem affects principally neonatal tional comparisons are often made without 

FIG. 18. Percentage of Neonatal Deaths Without Registration in Two Age
Groups in 15 Projects. 
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sufficient consideration of the quality of the 
basic data. The leveling off of the infant 
death rate in the United States at a higher 
level than in several European countries 
has been a matter of great concern to health 
authorities. Basic to comparability is the 

acceptance of the WHO definition of a live 
birth and a fetal death. As long as products 
born alive are termed "abortions" or still-

BIRTH 

The original proposal called for the cur-

rent collection of data on all births among 
residents of the project areas. This proved 
difficult. In one project where birth regis-

known incomplete, thetration was to be 

nurses made daily visits to maternity serv-

ices in order to complete individual cards 

on live births, and they also obtained infor-

ination on home deliveries from midwives. 
Early counts for that project showed that 

only 5 per cent of the births were known to 
fromhave occurred at home, while counts 

the sample of households indicated a higher 

frequency of home deliveries. As a result, 
new approaches and intensive efforts were 

instituted which increased the percentage, 
though it remained lower than that found 

in the sample. In several projects the birth 
files were the source of the number of births 

used for calcuiation of birth rates and for 
the denominators for calculation of infant 
mortality in this report. In several projects 

a combination of files of hospital births and 
births occurring at home wasestimates of 

used. In Colombia baptisms have tradi-

tionally been used as the source of data on 
births, but records of baptism are often 

filed late and some infants are not baptized; 

thus estimates of live births had to be made 

by other means. 

births there will not be comparability. Until 
thorough investigations arc made of pro
cedures in hospitals as well as of deliveries 
at home, and until standard definitions are 

followed, comparability will remain in 
doubt. This leads to another point on which 

operational research is urgently reecded, 
that is, the distribution of live births by 
birth weight (see Chapter III). 

RATES 

TABLL 4. Estimated Annual Birth Rates for 
Two Years, of the Investigation in 24 Areas of 15 
Projects.
 

Birtha
 
Area per 1.000 

population 

ARGENTINA
 
Chaco Province ............... 33.7
 

Resistencia ................. 32.3
 
Rural departments .......... 35.7
 

San Juan Province ............ 30.4
 
San Juan (city) ............. 26.0
 
Suburban departments ....... 30.3
 
Rural departments .......... 34.0
 

BOLIVIA
 
1a 11az .................... 34.1
 

41.2Viacha . . . . . . . . . . . . . . . . . . . . .  
BRAZIL 

Recife ....................... 41.6
 
Ribeirio Prto 

Ribeir.io Prito (city) ........ 25.6 
Franca .................... . 30.0
 
Communities ............... 28.5
 

Si-o Paulo.................... 24.8
 
CANADA 

Sherbrooke................... 15.2
 
CHILE 

Santiago ................... 26.0
 
Comunas................... 27.4
 

COLOMBIA

Cali ......................... 31.1
 
Cartagena .................... 32.5
 
Medellin ..................... 31.0
 

EL SALVAI)OR
 
San Salvador ............... 39.7
 
Rural inunicipios ............ 43.8
 

JAMAICA
 
38.0Kingston-St. Andrew.......... 


MEXICO
 
Monterrey .................. 
 39.8 

UNITED STATES
 
San Francisco .............. 15.8
 

10.5California, suburban ......... 


* Exrept for California project (one year). 

http:Ribeir.io
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All sources of information regarding 

births were utilized for this report. The 
resulting estimated annual birth rates are 
given in Table 4 and Figure 19 for the two 

years of tile Investigation. These rates 
ranged from the low of 15.2 per 1,000 popu-
lation in the Sherbrooke project to 41.6 in 
Recife and 43.8 in the rural municipios of 
El Salvador. In all projects including rural 
populations, the rates were higher in the 
rural than in urban areas. In San Juan 
Province, for example, the estimated rate 
in the city of San Juan was 26.0, that in 

the suburban departments 30.3, and in the 

rural departments 34.0. Likewise in the El 
Salvador project the rate of 43.8 in the 
rural nuanicipios was 10 per cent higher 

Lhan that in the city of San Salvador (39.7). 
For the inte-pretation of the analyses that•iSA 

follow, especially in Chapter XII on pat-

terns of reproduction, the level of the birth 
rate is an important factor to be considered. 

Fro. 19., Estimated Annual Birth Rates for Two 
Years' of the Investigation in 24 Areas of 15 
Projects. 
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SOURCES OF MEDICAL DATA
 

Efforts were made to obtain a complete 
record of the past history and fatal illnesses 
of the child, results of laboratory and other 
examinations, and autopsy findings in order 
to determine the underlying and associated 
causes of death, that is, the multiple causes. 
This approach has made it possible to estab-
lish important interrelationships as well as 
a precise measurement of high-risk condi-
tions such as immaturity and nutritional 
deficiency. 

The medical interviewers obtained infor-
mation from hospitals, clinics, private uhy-
sicians, and autopsy records; if no medical 
attention had been provided or if no satis-
factory record was available, a visit was 
made to the family to obtain pertinent data. 

Table 5 gives the numbers and percen
tages of deaths for which clinical informa
tion (with or without autopsy) was avail
able in hospitals, clinics, or private physi
cians' offices; those for which autopsy rec
ords alone were available; those which could 
be investigated only through medical inter
views of the families; and those for which 
the only source available was the death 
certificate or an incomplete record of death 
(without official certificate). 

Figure 20 shows (in the left portion) the 
percentages of deaths for which clinical 
data, with or without autopsy, served as 
the basis for assignment of diagnoses. In 
13 areas such information was available for 
more than 80 per cent of all deaths. The 
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TABLE 5. Sources of Medical Information for Assignment of Causes of Death of Children Under 5 
Years of Age in 25 Areas of 15 Projects. 

Clinical information AutopsyDeathClinicl C a Autopsy Medical certificate
 
Clinical Clinical withut ineaie or other
 

Area To 
deaths 

Total information 
and 

information 
without 

information rccordonly 

autopsy autopsy 

No. % No. % No. % No. % No. % No. % 

Total ..................... 35,095 24,649 70.2 4.592 13.1 20,057 57.2 1,340 3.8 6.711 19.1 2,395 6.8
 

ARGENTINA 
Chaco Province 

Realstencia ............ 864 609 70.5 122 14.1 487 56.4 63 7.3 145 16.8 47 5.4 
Rural departments ..... 837 371 44.3 19 2.3 352 42.1 6 0.7 360 43.0 10 11.9 

San Jua- Province 
San Juan (city) ........ 326 300 02.0 82 25.2 218 60.9 5 1.5 17 5.2 4 1.2 
Suburban departments. 780 703 90.1 211 27.1 492 63.1 17 2.2 40 0.3 11 1.4 
Rural departments ..... 1,050 013 87.0 178 17.0 735 70.0 4 0.4 108 10.3 25 2.4 

BOLIVIA 
La Paz ................ 4,115 2,254 54.8 69 1.7 2,185 53.1 16 0.4 1,176 28.6 669 16.3 
Viacha ................ 161 35 21.7 - -- 35 21.7 - - 97 60.2 29 18.0 

BRAZIL 
Recife ................... 3,635 2,071 57.0 480 13.2 1,591 43.8 477 13.1 822 22.6 265 7.3 
Ribeirao Preto 

Ribeirao Preto (city) .... 464 400 86.2 146 31.5 254 54.7 45 9.7 17 3.7 2 0.4 
Franca ................ 434 401 92.4 8 1.8 303 90.6 3 0.7 24 5.5 0 1.4 
Communities .......... 228 203 89.0 22 9.6 181 70.4 4 1.8 20 8.8 1 0.4 

Sao Paulo ............... 4,312 3,881 00.0 578 13.4 3,303 76.0 289 6.7 02 2.1 50 1.2
 
CANADA
 

Sherbrooke .............. 371 323 87.1 174 46.0 140 40.2 7 1.0 34 9.2 7 1.9
 
CHILE 

Santiago .............. 2,489 2,091 84.0 395 15.0 1,600 68.1 72 2.9 210 8.4 116 4.7 
Comunas.............. 225 172 76.4 34 15.1 138 61.3 5 2.2 35 15.0 13 5.8 

COLOMBIA 
Call .................... 1,627 1.078 60.3 153 9.4 925 56.9 9 0.0 345 21.2 195 12.0 
Cartagena ............... 1,255 1,011 80.6 289 23.0 722 57.5 63 5.0 123 9.8 58 4.6 
Medellin ................ 1,348 854 63.4 61 4.5 793 58.8 16 1.2 208 22.1 180 13.4 

EL 	SALVADOR 
San Salvador .......... 2,738 1,656 60.5 189 6.9 1,467 53.6 10 0.4 1,012 37.0 60 2.2 
Rural municipWo ....... 1,082 351 32.4 20 1.8 331 30.6 2 0.2 684 63.2 45 4.2 

JAMAICA 
Metropolitan Kingston.. 1,754 1,478 84.3 575 32.8 003 51.5 60 3.4 155 8.8 61 3.5 
St. Andrew, rural ....... 149 101 67.8 43 28.9 58 38.0 10 6.7 35 23.5 3 2.0 

MEXICO 
Monterrey ............... 3,953 2,635 60.7 148 3.7 2,487 62.9 18 0.5 852 21.6 448 11.3 

UNITED STATES 
San Francisco .......... 234 191 81.6 157 67.1 34 14.5 43 	 18.4 - - -

Catifornia, suburban.... 664 567 85.4 439 66.1 128 19.3 96 14.5 1 0.2 

figure also shows (in the middle portion) 10 areas. The rural areas of the projects 

those for which the assignment basis was in Chaco Province, El Salvador, and Bolivia 

the autopsy only (California had the high- had the lowest percentages of deaths with 

est percentages, with Recife coming sec- clinical information-44.3, 32.4, and 21.7, 
ond). Medical interviews in the home respectively. Also the percentages with 

(right portion of the figure) were necessary clihiical information were low in La Paz 

for more than 20 per cent of the deaths in (54.8) and Recife (57.0). These same areas 
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Fio. 20.. Sources of Medical Information for Assignment of Causes of 
Death of Children Under 5Years in 25 Areas of 15 Projects. 
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and San Salvador had the highest percent- regarding burials of deceased children and 

ages in which the only source of information copied the facts from the burial certificate). 

was the medical interview in the home. Often the home address was missing or in-

In the California project when a death complete and further searches had to be 
inade to locate the family. Ehis problemoccurred outside a hospital an autopsy 

usually was performed by the medical proved especially difficult in the Colombian 

examiner and thus auto)sy protocols were projects, in which extensive searches had to 
be made. In Ribeiriio Pr~to efforts to findavailable for all deaths without clinical 

records (with one exception). clinical records and families were successful 
The percentages of deaths with no infor- and information was available on all but 

ination other than the death certificate or nine of the deaths. In San Juan Province, 
other record are also shown in Table 5 and even with diiffieult roads in rural areas, data 

Figure 20 (last colnmns). The percentage were available for all but 40 deaths (1.9 

was high in La Paz-16.3 (in this project a per cent). In the El Salvador project the 

staff member worked in the large central repeated efforts to locate homes were suc

cemetery and obtained daily information cessful; all but 2.2 per cent of deaths in 
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the city and 4.2 per cent in the rural mu-
nicipios had clinical information or reports 
from home visits. 

Even if the death occurred in a hospital, 

in certain areas some of the records had 
been lost or were incomplete. In contrast 
the quality of medical records was excellent 

in several projects such as those in San 
Juan Province, Argentina, and Cartagena, 
Colombia. These differences in the success 
of obtaining additional information, and the 
variation in quality of medical records, have 

to be taken into account in interpreting tile 
data. 

PEDIATRIC PATHOLOGY
 

In the planning phase as well as during 
the course of the Investigation, emphasis 

was placed onl the value of pediatric pa-

thology. The quality and quantity of autop-
sies improved markedly during the develop-

ment of the study in several projects. In 

San Juan Province, for example, the in-

crease was from 25 autopsies (out of 620 

deaths) in the first six months (4.0 per 
cent) to 325 (out of 1,063) in the second 

year (30.6 per cent); for the two years
autopsies were per'forle on 23.1 per cent 

on 

of deaths in that project. 
Data on percentage of deaths with autop-

sies are provided in Table 6 and Figure 21 

for the areas of the 15 projects. Of 35,095
deaths in all projects, autopsies were per-

formed on 5,932 or 16.9 per cent. As can le 

seen, the variation was great, from 2.0 per 

cent in rural El Salvador to 41.2 per cent in 

Ribeirfio Prtto city, 48.8 per cent in the 
and 85.5 in San Fran-Sherbrooke project, 


cisco. As expected, the percentages were 

usually higher for the cities than for rural 

areas. 
Early in the data collection phase, a 

workshop on pediatric pathology or-was 

ganized with the particilpation of patholo-
gists from nost of the projects. The impact 

anwas striking in a few projects where 

immediate improvement in autopsies was 
achieved.
 

Tmi,.E 6. Deaths of Children Under 5 Years of
 
Age Wilh Autopsies in 25 Areas of 15 Projects.
 

Area 

Total ..................... 


ARGENTINA 
Chaco Province 

Resistencia ............ 
Rural departments ..... 

San Juan Province 
Snn Juan (city) ........ 
Suburban departents. 
Rural departments ..... 

BOLIVIA 
la Paz 
Viacha ................ 


nRAZII. 
Recife ................... 
Rieirfo PrLto 

Ribeirlo Prato (city) .... 
Franca ................ 


Coinnunities ..........
S~lo Paulo ................

CANADA 

Sherbrooke .............. 

CIIII.E 

Santiago .............. 
co,,,,,as ..............
COLOMBIA 

Cal .................... 

Cartagena................ 

Medellin .................
 

E3, 	 SALVADOR 
San Salvador .......... 
Rural ,unciios ....... 

JAMAICAM\etropolitan Kingston.. 

St. Andrew, rural ...... 

MEXICO
 

Monterrey ............... 
UNITED STATES 

San Francisco .......... 
California, suburban .... 

Deaths 

35,095 

864 
837 

320 
780 

1,050 

4,115 
. 161 

3,035 

404 
434 

2284,312 

371 

2,489 
225 

1,27 
1,255

1348 

2,738 
1.,082 
1,754 

149 

3,053 

234 
064 

Autopsies 

No. % 

5,932 10.9 

185 21.4 
25 3.0 

87 20.7 
228 29.2 
182 17.3 

85 2.1 

057 20.3 

101 41.2 
11 2.5 

20 11.4807 20.1 

181 48.8 

407 18.8 
30 17.3 

102 10.0 
352 28.0 

77 5.7 

109 7.3 
22 2.0 

035 30.2 

53 35.0 

100 4.2 

200 85.5 
535 80.0 
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Fa. 21. Percentage of Deaths of Children Under 5 Years of Age With 
Autopsies in 25 Areas of 15 Projects. 
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In several projects, such as that in San 
Juan Province, autopsies were performed 

more frequently on deceased infants than 
on deceased children 1-4 years of age (24.9 

and 10.2 per cent, respectively). The re-

verse was true for Monterrey, Mexico, 

where the percentages were 8.7 for those 

aged 1-4 years and 3.2 for infants, and 

likewise for Sio Pa.tlo, Brazil, and Medel-

lIn, Colombia. 
There is no doubt that the availability of 

determining quality of data on the pres-

once, specificity, and site of certain diseases 
and conditions, and hence in measuring 

death rates from those causes. Therefore, 

the lack of this important diagnostic tool 
indicates the need for caution in interpret-

PEECENT 

60 g0 100 

""" ....
 

I CITY 

OTHER AIEAS 

ing results, especially when comparisons are 
involved. 

The Investigation, on the other hand, has 

demonstrated not only the urgent need for 

improving the teaching and practice of 

pediatric pathology in Latin America but 

also the feasibility of rapid progress when 

concerted efforts are made to improve the 

quality of diagnostic data and procedures. 

In addition to the several factors affect

ing quality which are discussed above,others such as plaee of birth and death and 
i weealuion of tau cn

complete autopsies is a decisive factor in 
qalit ofdataon he pes-evaluation of nutritional status will be condeteminig 

sidered in other chapters. In Chapter III, 

data on birth weight (an essential parame
ter for evaluating the condition of an infant 

at birth) are presented as a basis for under

standing underlying health problems and 
the quality of the basic information. 



Chapter III
 

Birth Weight 

One of the intriguing findings of the In- in mortality in infants, such data have tile 
vestigation in regard to neonatal mortality greatest significance. 
was the unusually high proportion of deaths Weight at birth is dependent on the length 
of infants of low birth weight. The per- of gestation. Also there is some evidence 
centages of those (lying in the neonatal that birth weights vary in different ethnic 

period with birth weights of 2,500 grams or groups. There is a distinct possibility that 
less were surprisingly high, and the per- nutritional status of the mother affects the 
eentages in the higher weight groups of growth and development of the fetus and 
2,501 grams or more were much lower than thus the birth weight. In a research pro
those found in the United States in 1950 gram underway in the Institute of Nutri
(Shapiro and Unger, 1965) and in the 1958 tion of Central America and Panama 
British Perinatal Mortality Survey (Butler (INCAP) the provision of additional food 
and Bonham, 1963). (20,000 calories or more during pregnancy) 

Clearly, comlpleteness of registration of to pregnant women in two villages in Gua
deaths of low-birth-weight infants is the temala resulted in an increase of mean birth 
first and most important factor to be con
sidered in evaluating the findings. The re

showed a change il et al., 1972). Such an increase was not ob
port of Chase (1969.) 

withIserved in infants in two neighboring villages
the United States from 1950 to 1960, 

neo- in which no additions were made to the preg
the percentage of infants dying in the 


natal period with birth weights of 2,500 nant women's diets.
 
his recent review of grams or less increasing from 64.0 to 72.7 Birch (1972)-in 

in that interval. No doubt registration of progress in the field of malnutrition, learn

the low-birth-weight babies had improved ing, and intelligence-comments on the re

and mortality declined, especially in those lation of the mother's nutritional status to 

of higher birth weights. tile growth and development of her child 

To evaluate mortality by birth weight, it and states in a concluding paragraph: "We 

is essential to establish the denominators, have also pointed to intergenerational 

that is, live births by weight at birth. U1n- effects of nutrition upon mental develop

fortunately, the distributions of live births mnent. The association between the mother's 

by birth weight are rarely collected and growth acl .venients and the risk to her 

published for a city or country. Yet f(-' infant is very strong. Poor nutrition and 

understanding and interpreting differenceb poor health in the mother when she was a 

41 
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girl result in a woman at maturity who has 

a significantly elevated level of reproduc-
tive risk. Her pregnancy is more frequently 
disturbed and her child more often of low 
birth weight. Such a child is at increased 
risk of neurointegrative abnormality and 
of deficient IQ and school achievement." 

The data on birth weight collected in this 
Investigation deserve careful study and 

point to the need for additional research to 

clarify the role of nutritional status of 

mothers (and possibly other factors such as 

ethnic group, altitude, and maternal infec
tion) on the weight of products of preg
nancy. The evaluation of nutritional status 

of infants and children must begin with 
their status at birth, and the most satisfac
tory and essential measurement is birth 

weight. 

BACKGROUND
 

The Sixth Revision of the International 
Classificationof Diseasesof WHO (1948-a), 
in Section XV on Certain Diseases of Early 
Infancy, gave the following definition: "For 
the purpose of this Classification an imina-
ture infant is a livehorn infant with a birth 
weight of 5/ pounds (2,500 grams) or less, 
or specified as immature." In July 1948 
the first World Health Assembly adopted 

Regulations (WHO, 1948-1)) governing ap-
plication of the InternationialClassification 
by WHO Member Countries. Thus a defini-
tion of immaturity in terms of birth weight 
was established which should automatically 
be applied in countries using the Classifica-
tion. In this Investigation efforts were made 
to obtain data on length of gestation for 
each birth, but the data were not as com-
plete and reliable as those on birth weight 
and thus the definition utilizing weight only 
has been maintained, although the limita-
tions of defining immaturity on the basis of 
birth weight alone are recognized. 

In the United States, when the standard 
birth certificate was revised in 1949, new 

certificates that included an item for birth 
weight were placed in use in many states. 
One of the authors (Puffer) assisted in in-

troducing the- new certificate in tile btate 
of Tennessee, and she placed emphasis on 
the completion of the birth-weight item. It 
was necessary not only to obtain the coop
eration of hospital staffs but also to furnish 
scales to midwives for weighing the new
born. In 1949 birth weights of 2,500 grams 
or less were recorded for 7.6 per cent of 
live births in Tennessee and for 62 per cent 

of neonatal deaths. Neonatal death rates 
were calculated according to birth-weight 
group. In a paper on uses of statistics on 
prematurity in Tennessee (Hutcheson and 
Puffer, 1951), the statement was made: 
"In the field of prematurity rapid strides 
are being made in the development of coin
parable and useful data." Material that 
served to show the nature and size of the 
prematurity problem on the basis of birth 
weight was used at a series of workshops 
attended by health personnel in that state. 

Data for the United States for three 
months in 1950 were analyzed in depth by 
Shapiro and Unger (1965) and Loeb (1965). 
The National Center for Health Statistics 

in its annual reports on natality gives the 
distributions of births by birth weight. 
Also, reports and analyses are available for 
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Baltimore (Taback, 1951), New York City Fia. 23. Percentage Distribution of Livo Births 
by Birth Weight, by Ethnic Group, United States,(Department of Health, 1963), and New 19}60. 

09York State (Chase, 1961-1963).
As staff members of the Pan American 

Health Organization, Verhoestraete and 

Puffer (1958-a) were concerned about the 30 I 'NONWHITI 

%WHITEdistribution of live births by birth weight for 
countries of the world. Available data were 

10 NONWHITElimited but information was collected from 

several sources to illustrate the variations " 'n"
 

3 I 
in several ethnic groups (Figure 22). Al-

I0 Io 
though the distributions of live births in the '* 
United States and in Birmingham, Eng- -,I 
land, showed the same 0 ootIse,,oeIse .. .... .... ....O8leol,,osllol .
general weight dis- t. 0.- , 

tributions, the births in other ethnic groups.. .............. . I. : 

WEIGHTIN GRAMappeared to have a shift to the left, that is, 


to lower weights. However, even in the s..... vit.i st.atit.. . fh. .it St.t. (1901.
 

birth-weight distributions in the white and
 

nonwhite populations of the United States there were differences, with smaller per

centages of nonwhites in the higher weight 
groups (Figure 23). Also, while in the 

Fia. 22. Percentage Distribution of Live Births United States 0.47 l)er cent of white births 
by Birth Weight for Five Selected Areas or Groups. were in the birth-weight group of 1,000 

10 grams or less in 1950, only 0.29 prr cent 

were in that group in Birmingham, England, 
// in 1953. 

30 - IIn International Comparisons of Peri

natal and infant Mortality, Chase (1967) 

I I' referred to "low-rate" countries in which 
. .// infants weighing 2,500 grams or less consti

20 a~
 
0 
 ] .j tuted 5 per cent of the live births, such 

1Z countries including tile Netherlands, Swe

den, and New Zealand. According to the 

"0 ,'.I- notifications of premature infants made to 
the British Ministry of Health in 1963, 7.4 

.s, per cent weighed 2,500 grams or less. Butler 
0-. and Alberman (1969) gave a frequency of 
1.,000 2,000 .VA 4.000 .000 7.9 per cent for live births and stillbirths in 

WEIOHTIN GAMS the week of 3-9 March 1958, in the British 

- UNITEDS , ........... IMINGHAM.ENGLAND,,93 Perinatal Mortality Survey; only 0.36 per 
-- CALCUTTA.INDIAN - -.- SOUTH AFEICA.INDIAN 

-- SOUTHA,ICA.,ANTU cent had birth weights under 1,001 grams, 
in contrast to 0.57 in the United States in 

Sote., Adopted fro. V@,1h..trefrt 6d P. 1- 0 -I. 1960... 119 
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Health authorities (Department of yond internal hospital procedures to prob-

Health) in New York City have regularly lems of registration practices and the corn
parability of vital statistics. Not only arepublished data by birth weight. Also, for 

data on local, state, and national statistics affected many years they have collected 
that term to signify by these basic definitional considerations,fetal deaths, taking 

early as well as late fetal deaths (Erhardt, but international statistical comparisons 

deaths are also influenced."1952). Thus live births and fetal 

usually registered in that city in ac- In the present Investigation the efforts of are 
on searches forcordance with the WHO definitions, 	 the field staff were centered 

all deaths in accordance with the WHOAn investigation conducted in five hos-

pitals in New York City in 1967 (Chase definition of a live birth. However, intro

et at., 1972) revealed that of 2,565 live duction of a recording form (Appendix I 

births classed by vital signs in accordance 	 of the report by Chase et al., 1972) for 

with the WHO definition, all except four routine use in delivery rooms would have 

(or 0.16 per cent) were registered officially facilitated provision of the basic informa

as live births. Of the 2,565 jive births, 299 tion for determination of the live births. 

(11.7 	per cent) were of 2,500 grams or less. Its use is recommended for future studies. 

Distinct differences in the frequencies ofThis percentage was higher than the 8.2 per 

cent recorded for the United States in 1967. low-weight births have been noted in three 
. The research program carried out in New ethnic groups in New York City. Figure 24 

York City on vital signs present at birth shows the percentages of births in four 

has important implications for this Inves- weight groups for white, Puerto Rican, and 

tigation and for all future studies of peri

natal, neonatal, and infant mortality. One Fir. 24. Percentage of Live Births in Four 

of the objectives was "to determine the Weight Groups, by Ethnic Group. New York City, 

1966.quantitative effect of using different combi-


nations of vital signs to define live births." 12
 

The study documented the vital signs ob-
NONWHITEserved at birth and found that heartbeat 0i 

was present in every instance but one, and 

that mortality based data using /,UTo.,CANrates on 
this sign alone yielded virtually the same P R 

result as the WHO definition which includes 

any of the four vital signs (breathing, beat- ITE 

ing of the heart, pulsation of the umbilical M
6 

cord, or definite movement of voluntary
 

muscles). Also the authors state: "If ap

plied properly, the WHO definitions of live"
 

birth and fetal deah tend to promote more .......
 

uniform statistics than any of the other .............
 

definitions which were considered here. . . . _ 1001.l$O0, _ _2001.2300
1000 0ON_ _ 1301.2000 

The study emphasizes the importance of LISS 
INGRAMSWEIGHT 

basic information in vital registration and 
1I97l-.

vital statistics. Its relevance extends be- source, De from Joe 
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nonwhite populations in New York City in 
1966. In the weight group of 1,000 grams 
or less the percentages were 0.43 for white, 
0.69 for Puerto Rican, and 1.54 for non-
white. Weights of 2,500 grams or less were 
recorded for 7.9 per cent of live births in 
the white group, 10.9 per cent in the Puerto 
Rican, and 15.9 per cent in the nonwhite. 
Thus there may be ethnic differences in the 
weight distributions of live births, which in 
turn may be due to differences in the health 
condition of mothers. Ethnic differences as 
well as their causative factors may be re-
sponsible for some of the variations in the 
distributions of neonatal and postneonatal 
deaths by birth weight found in the Latin 
American projects. No attempt was made 
in this Investigation to obtain information 
on ethnic groups, and this material for New 
York City and for the United States is pre-
sented principally to illustrate the many 
factors that must be considered in the in-
terpretation of findings and also to stress 
the value of collection of data on birth 
weight in each country. 

One of the reasons for including the pro-
ject in Bolivia was to study the relation of 
altitude to birth weight. A longitudinal 
study in the small community of Masma in 
the Peruvian highlands (altitude 3,552 
meters) revealed a higher frequency of low-
weight births and a lower mean birth weight 
than in the coastal community of Lurin, 
Peru (Deck, 1971). In the same country Mc-
Clung (1969) found that the infant in 
Cuzco, at 11,000 feet, was more than 200 
grams lighter than the infant born at sea 
level (3,093 grams in Cuzco and 3,312 in 
Lima). Lichty et al. (1957) reported on the 
higher frequency of prematurity in Lake 
County, Colorado, at an altitude of 10,000-
11,000 feet (30.8 per cent with birth weights 
of 2,500 grams or less), than in the State of 
Colorado as a whole (10.4 per cent) for the 

Chapter III, Birth-Weight 

five years 1949-1953. Such studies as these 
suggested the probability of variations in 
birth weight due to altitude. 

At the Conference on Research Method
ology and Needs in Perinatal Studies, Te'
ris (1966) reviewed the literature in his 
report on the epidemiology of prematurity. 
He summarized the studies on specific fac
tors related to prematurity such as illegiti
macy, prenatal care, and social class, re
viewed those concerning maternal nutrition, 
and concluded that the relation between 
maternal nutrition and prematurity re
mained unsettled. 

The data on birth weights in the projects, 
as presented in this chapter (as well as in 
others), are puzzling and yet indicate the 
great potential value of such information. 
Birth weight, as an important component 
of the health condition of the child at birth, 
should be obtained routinely as it deter
mines the chances of survival as well as the 
management required in ternis of medical 
care. In the collection of data of this type 
the first requirement, if international con
parisons are desired, is to adhere to the 
same definitions of a live birth and a fetal 
death. If true and significant differences 
are established, tile next step is exploration 
in depth of the causes of such differences. 

The size of the neonatal death rate de
pends in large part on the frequency of low
weight births. In 1960 when 24,323 births 
with weights of 1,000 grams or less were 
registered in the United States (Chase, 
1969), 22,202 became neonatal deaths (or 
91.3 per cent). In the next 500-gram group 
(1,001-1,500) out of 27,756 births 14,475 (or 
52.1 per cent) became neonatal deaths. In 
all, 56,859 (72.7 per cent) of the neonatal 
deaths were cf infants weighing 2,500 grams 
or less, that is, immlature by the WHO defi
nition. Figure 25 shows the neonatal death 
rate according to seven weight groups in 
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Fia. 25. Neonatal Mortality by Weight at Birth, 
United States, 1960. 
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the United States in 1960, and Figure 26 
shows the distribution of live births in the 
same year. The portion of the distribution 
of live births that is critical for neonatal 
mortality (i.e., those with weights of 2,500 
grams or less) has been expanded in the 

right-hand section of Figure 26." Crosses 
in the figure indicate the percentages of live 
births in various weight groups that became 

neonatal deaths. As birth weight decreases 
the percentages of i)irths resulting in neo

natal deaths increase and would become 100 
per cent at some point in the group 1,000 
grams or less. Comparability of mortality 

depends principally on the completeness of 
information on live births and neonatal 
deaths in these low-weight groups. 

In England and Wales the death rate for 

the first day of life (Hirst et al., 1968) re-

* The basic data for the United States used in pre-

paring these figures are given in Appendix 3. 

mained relatively constant from 1950 to 
1963, varying from 7.2 to 7.6 per 1,000 live 

births. In this same period in the United 

States the rate varied from 9.7 to 10.2, and 

in the white population from 9.0 to 9.7. 
Thus the death rate in the first day of life 

was at least 27.6 per cent higher in the 
United States. The explanation for this 
difference needs to be obtained. 

Comparisons with European countries are 
because of lack of data by birth 
Using percentages from the report 

by Hirst et al. (1968), it was found that in 
1960 in England and Wales only 0.7 per cent 

of the live births were in the weight group 
1,500 grams or less, compared with 1.3 per 

cent in the United States. Also only 32.0 

perL cent of neonatal deaths were in this 
weight group, compared with 46.9 per cent 

in the United States. What are the reasons 

for the differences? Are low-weight babies 
born less frequently in England and Wales 
than in the United States? Is the WHO 

definition applied strictly in both countries? 
Research into the frequency of live births 

Fio. 26. Percentage Distribution of Live Births 
by Birth Weight, United States, 1960. 
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of low birth weight is a major need, not only planations of the causes an a basis for pre
to draw comparisons but also to find ex- ventive action. 

AVAILABILITY OF BIRTH WEIGHTS FOR DECEASED INFANTS 

Since weight at birth constitutes a key areas many births occurred at home, and in 
element in evaluating the state of health several hospitals newborns were not weighed 
of the newborn, efforts were made to obtain routinely. Table 7 provides information on 
birth weights in all projects. In certain infants dying in the neonatal and postneo-

TABLE 7. Number and Percentage of Infants Dying in Neonatal and Postneonatal Periods with 

Birth Weight Stated, in 25 Areas of 15 Projects. 

Infant deaths Neonatal deaths Postneonatal deaths 

Area 

Total 

Weight 
stated 

Total 

Weight 
stated 

Total 

Weight 
stated 

No. % No. % No. % 

ARGENTINA
 
Chaco Province 

Resistencia .............. 747 486 05.1 327 248 75.8 420 238 56.7 
Rural departments ....... 663 173 20.1 241 85 35.3 422 88 20.0 

San Juan Province 
San Juan (city) .......... 295 273 92.5 172 162 94.2 123 111 90.2 
Suburban departments... 690 620 89.1 353 333 94.3 343 287 83.7 
Rural departments ....... 909 713 78.4 381 324 85.0 528 389 73.7 

BOLIVIA 
La Paz ................. 2,685 725 27.0 1,049 445 42.4 1,630 280 17.1 
Viacha .................. 105 12 11.4 42 10 23.8 63 2 3.2 

BRAZIL 
Recife .................... 2,773 1,278 46.1 1,073 574 53.5 1,700 704 41.4 
Ribeirao Prato 

Ribeirao PrAto (city) ..... 400 324 81.0 223 201 90.1 177 123 69.5 
Franca................. 364 223 61.3 188 135 71.8 176 8.850.0 
Communities ............ 195 136 69.7 104 78 75.0 91 58 63.7 

SSo Paulo ................. 3,788 2,788 73.6 1,958 1,678 85.7 1,8.[0 1,110 00.7 
CANADA
 

Sherbrooke ................ 310 291 93.9 229 222 96.9 81 69 85.2
 
CHILE 

Santiago ................ 2,207 1,958 88.7 1,094 1.038 94.9 1,113 920 82.7 
Comunas................ 197 158 80.2 66 51 77.3 131 107 81.7 

COLOMBIA 
Cali ..................... 1,153 372 32.3 536 278 51.9 017 94 15.2
 
Cartagena ................. 856 486 56.8 401 290 72.3 455 1906 43.1
 
Medellfn .................. 924 614 66.5 383 319 83.3 541 295 54.5
 

EL 	SALVADOR 
San Salvador ............ 2,094 1,530 73.1 722 582 80.6 1,372 948 69.1 
Rural municipios......... 648 199 30.7 195 61 31.3 453 138 30.5 

JAMAICA 
Metropoliten Kingston... 1,478 1,176 79.6 937 809 86.3 541 367 67.8 
St. Andrew, rural ........ 111 59 53.2 53 33 62.3 58 20 44.8 

MEXICO 
Monterrey ............... 3,220 2,081 64.6 1,377 925 67.2 1,843 1,156 62.7
 

UNITED STATES 
San Francisco ........... 209 203 97.1 147 145 98.0 62 58 93.5 
California, suburban ...... 575 566 98.4 423 420 99.3 152 146 90.1 
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natal periods for whom birth weights were 

obtained. In 12 of the 15 cities and seven 
other areas birth weights were obtained for 

than half of tile infants who died inmore 
the first year of life. In La Paz many births 

In all projects some of 
occurred at home. 
the infant deaths were of babies born be-

fore the period of the Investigation and thus 

before weighing was stressed. The record-
ing of birth weights for infants dying in the 

was more satisfactory than
neonatal periol 
for those dying in the postneonatal period. 

areas 80 perIn nine cities and three other 

cent or more of those deceased in the neo-
natal period had recorded birth weights 

(the three other areas are suburban San 
Francisco and the suburban and rural de-

partments of San Juan Province). Figure 

27 illustrates the completeness of data on 
neo-

birth weight for infants dying in the 

natal period in 25 areas of the 15 projects. 

In a few areas only limited data were ob-

tained-as in Bolivia, rural mnamicipios of 

El Salvador, and rural departments of 

Chaco Province. 
Weights were used only when recorded 

on the day of birth in hospitals and clinics. 
In a few areas (as in San Juan Province) 
babies born at homne were taken imniedi-
ately to the hospital for medical attention 
and thus were weighed. In several cities 
(as in La Paz and Cali) about half the de-
ceased infants had been born at home (56 
per cent of infant deaths with place of birth 
known in La Paz and 48 per cent in Cali) 
and thus the birth weights were not known. 

DISTRIBUTION OF NEONATAL 

This analysis of birth weights is made 
for infants deceased in the neonatal period 
whose birth occurred in hospitals, and it is 

Fla. 27. Percentage of Infants Dying in Neonatal 

Period, with Birth Weight Stated, in 25 Areas of 
15 Projects. 
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In this chapter analysis of birth weights is 

limited to neonatal deaths. 
Similar tabulations according to length 

of gestation indicated that the data were 
not complete enough to use in this report. 
Although ideally gestation and birth weight 
should be combined in the evaluation of the 

condition of the infant, in the near future 
probably birth weight will continue to be 
the most suitable measure of immaturity 
for studies in many countries of the world. 

DEATHS BY WEIGHT AT BIRTH 

limited to the cities (including Sherbrooke 
project as a city), with two exceptions: for 
the California project the data are corn
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bined-for San Francisco and suburban coun- (Table 8) reveals important differences. 
ties, and the data for the suburban and For the low-weight group of 2,500 grams or 

rural departments of San Juan Province less, the variation is from 53.9 per cent in 

were sufficiently complete for use. Monterrey to 78.4 per cent in Metropolitan 
The distribution of neonatal deaths for Kingston. Figure 28 shows the percentage 

seven birth-weight groups for 15 areas distributions in the 15 areas, in descending 

Born in Hospitals, by Birth.WeightTABLE 8. Distribution of Infants Dying in Neonatal Period 
Group,m in 13 Cities and Two Projects. 

Birth weight 
% No. % No. % No. % No. % No. %ingrams- No. % No. % No. 

BRAZILARGENTINA 

CANADA CIIILEBOLIVIA 
Ribeirito Sherbrooke SantiagoSan Juan La Pa SAOPauloResistencia Provine Recife PrOto 

(city) 

Total .............. 242 100.0 773 100.0 433 100.0 660 100.0 198 100.0 1,632 100.0 220 100.0 1.012 100.0 

1000 or less ........ 25 10.3 60 7.8 50 11.5 62 11.0 21 10.0 103 11.8 66 30.0 127 12.5 

1100-1500 ......... 42 17.4 149 19.3 75 17.3 122 21.0 43 21.7 208 12.7 30 16.4 215 21.2 

1600-2000 ......... 51 21.1 185 23.9 80 18,6 125 22.1 43 21.7 324 10.9 35 15.9 221 21.8 

2100-2500 ......... 27 11.2 111 14.4 92 21.2 90 1'.9 34 17.2 260 16.5 25 11.4 169 10.7 

2500 or less ........ 145 59.9 505 65.3 297 68.6 399 70.5 141 71.2 904 60.0 162 73.6 732 72.3 

2501-3000 ......... 
3100-3500 ......... 

34 
39 

14.0 
16.1 

100 
80 

12.9 
10.3 

80 
31 

18.5 
7.2 

74 
64 

13.1 
11.3 

30 
10 

15.2 
0.6 

202 
224 

10.1 
13.7 

30 
17 

13.6 
7.7 

145 
80 

14.3 
7.9 

3600 and over ...... 24 9.9 88 11.4 25 5.8 29 5.1 8 4.0 152 0.3 11 5.0 55 5.4 

2501 and over ...... 97 40.1 268 34.7 136 31.4 167 29.5 57 28.8 638 39.1 58 20.4 280 27.7 

COLOMBIA 
EL SAI JAMAICA UNITED 
VADOR Metro- MEXICO STATES 

San politan Monterrey California 
project

Call Cartagena Medellin Salvador Kingston 

100.0 909 100.0 503 100.0Total .............. 264 100.0 278 100.0 315 100.0 571 100.0 756 


14.4 49 15.6 81 14.2 142 18.8 73 8.0 202 35.9 

1100-1500 ......... 55 20.8 60 21.6 76 24.1 117 20.5 212 28.0 123 13.5 
1000 orless ........ 38 14.4 40 


110 itu.5 

1000-2000 ......... 59 22.3 59 21.2 71 22.5 126 22.1 174 23.0 151 10.6 68 12.1
 

2100-2500 ......... 31 11.7 41 14.7 36 11.4 88 15.4 65 8.0 143 15.7 67 10.1
 

593 78.4 490 53.9 437 77.62500 or less ........ 183 69.3 200 71.9 232 73.7 412 72.2 


48 0.3 1560 17.2 47 8.3 

3100-3500 ......... 20 9.8 30 10.8 27 8.6 45 7.9 74 
2501-3000 ......... 37 14.0 28 10.1 42 13.3 94 16.6 


9.8 142 15.0 47 8.3 
5.4 121 13.3 32 5.73600 and over ...... 18 6.8 20 7.2 14 4.4 20 3.5 41 

419 46.1 126 22.4
2501 and over ...... 81 30.7 78 28.1 83 20.3 159 27.8 163 21.0 

a With weight stated; weights rounded to hundreds of grams except 2501-2549 which are in the weight group 2501

3000 grams. 
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Fia. 28. Distribution of Infants Dying in Neonatal Period Born inHospitals, by Birth-Weight Group, 
in 13 Cities and Two Projects.' 
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order according to the proportions falling 
in the low-weight group of 2,500 grams or 
less. 

With the exception of Metropolitan King-

ston, the Latin American projects had rela-
tively low proportions of neonatal deathe 
in the lowest weight group, 1,000 grams or 
less. The percentage for Kingston was 18.8 
ani the others varied from 7.8 in San Juan 
Province and 8.0 in Monterrey to 15.6 in 
Medellin. In the projects in California and 
Sherbrooke, respectively, 35.9 and 30.0 per 
cent of neonatal deaths were in this low-
weight group. To illustrate the differences 
between these two projects and the other 13, 

Figure 28 subdivides this weight group into 
500 grains or less (lower portion of the bar) 
and 600-1,000 grams. In the Sherbrooke 
and California projects (Table 9) the per

centages in the subgroup 500 grains or less 
were 8.6 and 7.5, respectively, while in the 
other areas only from 0.4 to 2.5 per cent 
were in that subgroup. Thus, in addition 

to possible deficiencies in recording signs of 
life, it is likely that immature babies are 
more frequently delivered as live births and 
not as fetal deaths in the Canadian and 

California projects than in the others. Sha
piro et al. (1968), in exploring differences 
in international comparisons of neonatal 
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TAULE.9. Infants Dying in Neonatal Period Born in Hospitals With Birth Weights of 1,000 Grains or 
Less in 13 Cities and Two Projects. 

Neonatal 
Project or city deaths 

(weight 
stated)
 

ARGENTINA 
Resistencia ....................... 242 

San Juan Province ................. 773 


BOLIVIA 
La Paz ........................... 433 

BRAZIL 
Recife ............................ 566 

Ribeirdo Preto (city) ............... 198 

S5o Paulo ......................... 1,632 


CANADA
 
Sherbrooke ........................ 220 

CHILE 
Santiago .......................... 1,012 

COLOMBIA 
Cali .............................. 264 

Cartagena ........................ 278 

M edellfn .......................... 315 

EL SALVADOR 
San Salvador ...................... 571 

JAMAICA 
Metropolitan Kingston ............. 756 

MEXICO 
Monterrey ....................... 909 

UNITED STATES 
California project.................. 563 


Weights rounded to hundreds of grams. 

mortality, suggested that "some pregnancies 
that are destined to end in a neonatal or 
first-week death in the United States termi-
nate in a fetal death in other countries." 

The percentages of neonatal deaths in the 
birth-weight groups 1,100-1,500 grams and 
1,600-2,000 grams were relatively high in 
many Latin American projects. These dis-
tributions differed markedly from those in 
California and Sherbrooke. Alsc the rela-
tively small numbers of neonatal deaths of 
infants weighing 2,501 grams or more at 
birth are puzzling. 

The numbers of neonatal deaths in the 
three subdivisions of San Juan Province 
were sufficient to allow for consideration of 
differences (Table 10 and Figure 29). In 

1.000 grams or less-

Total 600-1,000 500 grams 
grams or less 

No. % No. % No. % 

25 10.3 24 0.9 1 0.4 
60 7.8 56 7.2 4 0.5 

50 11.5 42 9.7 8 1.8 

62 11.0 57 10.1 5 0.9 
21 10.6 16 8.1 5 2.5 

193 11.8 171 10.5 22 1.3 

66 30.0 47 21.4 19 8.6 

127 12.5 121 12.0 6 0.6 

38 14.4 34 12.9 4 1.5 
40 14.4 37 13.3 3 1.1 
49 15.6 47 14.9 2 0.6 

81 14.2 75 13.1 6 1.1 

142 18.8 129 17.1 13 1.7 

73 8.0 67 7.4 0 0.7 

202 35.0 160 28.4 42 7.5 

the rural departments, 67.1 per cent of these 
deaths had birth weights of 2,500 grams or 
less, while the figure for the city of dan 
Juan was 59.5 per cent. In the lowest weight 
group (1,000 grams or less) there may be a 
slight deficiency in the number recorded in 
these rural departments, as the percentage 
of 6.4 was lower than in the other areas; 
some deaths may have been missed if the 
infants were born at home and death cer
tificates were not filed. If complete data 
were available, the percentage of low-birth
weight infants might be even higher in the 
rural area. 

These findings suggest that low-weight 
births which in turn become neonatal 
deaths may be more frequent in the rural 
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TABLS 10. Distribution of Infants Dying in Neo-
natal Period Born in Hospitals, by Birth-Weight 
Group, in Three Areas of 
Argentina. 

San Juan 

Birth weight (city) 
in grama 

No. 

Total ............... 161 


Birth weight atated.. 158 


1000orles .......... 17 
1100-1500 .......... 20 
160o-2000 .......... 31 
2100-2500 .......... 17 

2500 or lea......... 94 

2501-3000......... 20 
3100-3500......... 24 
3600 and over...... 20 

2501 and over...... 64 

% 

100.0 

10.8 
18.4 
10.0 
10.8 

59.5 


12.7 
15.2 
12.7 

San Juan Province, 

Suburban Rural 

departments departmenta 
-No. % No.% 

_ _two 

321 307 

317 100.0 208 l0.iO 

24 7.0 10 0.4 
03 19.9 57 10.1 
72 22.7 82 27.5 
52 10.4 42 14.1 

211 60.6 200 07.1 

37 11.7 43 14.4 unsusl)ected dialbetes in the mothers. As 
31 0.8 25 8.4 
38 12.0 30 10.1 

40.5 106 33.4 08 32.0 

b Weighta rounded to hundreds ofgrams except 2501-2549 
which are in the weight group 2501-3000 grnas. 

area than in the city. As the facilities for 
saving 1renmatures would be greater in tile 
urban centers, these lower percentages in 
rural areas indicate that probably other 
factors could be responsible for low-weight 
births. As pointed out by Birch (1972) and 
also as hlas been found ii, the rural villages 
of the study in Guatemala (Lechtig et al., 
1972), nutritional status of the mother is one 

Fin. 29. Percentage of Neonatal Deaths with 
Low Birth Weight in Three Areas of San Juan 
Province, Argentina. 
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of the factors. Chapter IX on nutritional de

ficiency shows that such deficiency was 
found more frequently in the rural than in 
the urban area of San Juan Province. Other 

factors affect birth weights and thus there 
is not a strict relationship letween these 

variables. In Monterrey, for example, 

the proportion of deceased neonates with 
birth weights of 3,600 grams and over was 

the highest (13.3 per cent); in this project
there were 121 such deaths. In Monterrey 

some of the unusually large babies were 
born to mothers with diabetes and other 

babies may have been large at birth due to 

revealed in tile Inter-Alerican Investiga
tion of Mortality in adults (Puffer and 

Griffith, 1967) dial)etes was an important 
cause of death in Mexico City. It has been 

known for some time that diabetes in preg
nant woln inlcreas ,s the i)irth weight of 
the product (Miller and Wilson, 1943). 
Thus, while the death rate from nutritional 
deficiency is relatively high in Monterrey 
the distribution of births by weight may 
be influenced by diabetes as well as by the 
nutritional status of tile motler. 

Three main groups of factors could be 
invoked to explain the differences in dis
tribution of neonatal deaths by birth weight, 
niamely: 

1) Quality of data on birth weights, depend
ing on 

0degree to which internatiolal definitions 

of live birth and fetal death are observed; 
' proportion of births in hospitals; and 
* proportion of weights recorded and ae

curacy of weighing. 
2) Biological and environmental factors such 

as 
0 maternal nutrition before and during 

pregnancy; 

6 maternal morbidity before and during 
pregnancy; 
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" ethnic group and environmental factors 
such as altitude; and 

" age of mother and birth order of the 
child. 

3) Quality, promptness, and continuity of 
medical attention during pregnancy and during 

the neonatal period. 

The data presented on birth weights of 

infants dying in the neonatal period are 

Chapter III. Birth Weight 

puzzling and indicate the need for collection 
and analyses of birth weights for all live 
births in urban and rural areas in the 

Hemisphere. Study of mortality could then 
be made taking into account factors respon

sible for true differences. The data indicate 

gaps in our knowledge and imllortant fields 

for further research in Latin America. 

NEONATAL MORTALITY BY WEIGHT AT BIRTH,
 
CALIFORNIA PROJECT
 

Fortunately, neonatal mortality can be 

analyzed by birth weight in the California 

project. The distribution of live births was 

obtained from the California State Health 

Department for San Francisco and for Ala-

mneda, Contra Costa, and San Mateo Coun-

ties for 1969. This distribution (total of 

47,655 births) was applied to the number 

of births included in the California project 

(44,740).* The neonatal deaths per 1,000 

live births for seven weight groups are given 

in Table 11. 
As expected, the death rate of those with 

birth weights of 1,000 grams or less 
live births.high, 940.0 per 1,000 In 

next weight group (1,001-1,500 grains) 
rate was much lower, 434.8 per 1,000 

was 
the 

the 
live 

births, which compares favorably with the 

rate of 521.5 in the United Statest in 1960. 
In the weight groups 1,501-2,000 and 2,001-

2,500 grams, the neonatal death rates were 
much lower (106.9 and 28.2 per 1,000 live 

* The project in California included San Francisco 
and the urban and suburban portions of the three 

cent of the total population), andcounties (92 per 
the distribution of live births was believed to be sat
isfactory for use in estimating the distribution of 
births by birth weight in the project. 

t Data for the United States are given in Appen-
dix 3. 

births) and were far below those in the 

United States for the same weight groups 

in 1960 (180.6 and 41.4). 
For infants weighing 2,501 grains and 

over, the death rate of 3.1 per 1,000 live 

births in the California project was low, 

indicating that when weight at birth is 

satisfactory the risk of death in the neo

natal period is low. In the United States 

TABLE 11. Neonatal Mortality by Weight at 
Birth in California Project. 

Estimated Neonatal deaths 

live 
births No. Rate

b 

Total .................... 44,740 570 12.7 

1000 or legs ............... 

1001-1500 ............... .
 
15o-2oo ............... 

2001-2500 ............... 


2500 or les .............. 


2501-3000 ................ 

3001-3500 ................ 

3501 and over ............. 


2501 and over ............. 


200 18 040.0 
276 120 434.8 
664 71 100.9 

2,271 64 28.2 

3,411 443 129.9 

8,550 40 5.4 
17,601 45 2.5 
15,118 36 2.4 

41,329 127 3.1 

Neonatal deaths are given in the same weight groups as 
live births, without rounding and with estimation of weights 
for those with weights not stated. 

bDeaths per 1,000 live births. 
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the comparable rate in 1960 was 5.4 per 

1,000, live births. In Figure 30 these neo-

natal death rates in tile California project 
are shown by the solid line, and those for 
the United States in 1960 by the broken line. 

Although weights were available for the 
Sherbrooke project, the number of live 
births in the lowest weight group was much 
larger than the number of neonatal deaths, 
and this fact indicated a probable defi-
ciency in the registration of neonatal deaths 
of babies born with low weights. On the 
basis of statistics for the United States, it 
can be expected that no more than 10 per 
cent of those weighing 1,000 grams or less 
will survive. In the United States in 1960 

only 8.7 per cent survived, and in the Cali-

fornia project only 6.0 per cent survived 
the neonatal period. 

For evaluation of mortality of babies 
born with low weights, the outcome of each 
birth needs to be ascertained. Without a 
systematic check on the condition, several 
deaths may be missed. The efforts of the 
local staffs of the Investigation to find such 
deaths were described in Chapter II. 

In the Sherbrooke project, among the 
15,472 live births with weights of 2,501 
grams or more, there were 58 neonatal 
deaths, giving a death rate of 3.7 per 1,000 
live births. This rate is slightly higher than 
that for the same weight group in the -li-

Fia. 30. Neonatal Mortality by Weight at Birth, 
California Project and United States, 1960. 
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fornia project (3.1 per 1,000 live births). 
This indicates that probably the total neo
natal death rate would be even higher in 
the Sherbrooke project if all neonatal deaths 
were known. 

This experience in California illustrates 
once more the major role of low birth weight 
in neonatal mortality and the importance 
of knowing the distribution of live births 
and all neonatal deaths by birth weight in 
Latin America--or at least in several of the 
countries and selected areas of others. 

MULTIPLE BIRTHS
 

During the field work special emphasis 
was placed on securing records of a! deaths 
of products of multiple pregnancies. This 
was important as at times one casket is used 
for burial of twins and only one death cer-

tificate filed. Table 12 provides information 
on multiple births among infants dying in 
the neonatal period in 25 areas. In the 15 
cities the percentages varied from 7.9 in San 
Salvador to 15.7 in Ribeirlo Prato. In the 10 
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other areas the variation was from 6.1 in For the study of neonatal mortality 

the comunas in Chile to 16.0 in rural de- among products of multiple pregnancies, 

partments of San Juan Province. the data by birth weight in Table 13 are re-
Many factors affect these findings, the stricted to infants born in the hospital. Also 

basic one being the completeness of the the information is given only for the cities 

data, and another the frequency of multiple (including Sherbrooke project as a city), 
births among all live births in the area as with the exception of San Juan Province 

determined by genetic differences in popula- and the California prloject in which data 

tions. Also the quality of medical treatment are presented for the entire projects. 

of products of multiple pregnancies, which For these neonatal deaths with weights 

are usually of low birth weight, influences stated, the percentages of multiple births 

neonatal mortality, varied from 8.6 in San Salvador to 15.7 in 

TABLE 12. Number and Percentage of Multiple Resistencia, 16.3 in San Juan Province, 
Births among Infants Dying in Neonatal Period ia and 17.3 in Recife (Figure 31). It is likely 
25 Areas of 15 Projects. _ _ _at all known multiple births resulting in 

Toted Multiple births neonatal deaths were included in San Salva-
Area neonatal dor and San Juan Province, the areas rep

deaths No. % resenting the very high and low percentages. 

Thorough searches were conducted in both
ARGENTINA 

Chaeo Province areas when the rel)roductive history of the 
Resltencia ............ 327 40 12.2 mother indicated a multiple birth. Thus 

241 31 12.9Rural departments ..... 
San Juan Province there may be real differences in the fre-

San Juan (city) ........ 172 20 11.6 
i:irths re-Suburban departments.. 353 53 15.0 quency of low-weight multiple 

Rural departments .... 381 81 10.0 suiting in neonatal deaths. 
BOLIVIA 

La Paz ................ 1,049 84 8.0 Of the low-birth-weight babies (2,500
 
Viacha ................ 42 5 11.9 grains or less) dying in the neonatal period,
 

BRAZIl. 
Recife ................... 1,073 142 13.2 from 10.7 per cent in San Salvador to 24.8
 
Ribeirao Preto per cent in Resistencia were products of 

Ribeiraio Preto (city) .... 223 35 15.7 
Franca ................ 188 14 7.4 multiple )regnancies. Table 13 allows study 
Communities .......... 104 13 12.5 of the weight distributions of neonatal
 

SAO Paulo ............... 1.958 218 1 1.1 

CANADA deaths with the exclusion of multiple births, 
Sherbrooke .............. 229 25 10.9 which is tile Inetlod used by some authors. 

CHILE 
Santiago .............. 1,094 102 9.3 For example, Butler and Albernman (1969)
Comunon .............. 66 4 0.1 presented tile data by birth weight for sin-

COLOMBIA 
Call .................... 536 44 8.2 gle births in tile British Perinatal Mortality 
Cartagena ............... 401 39 9.7 

383 49 12.8 Survey. For purposes of national health
Medellln ................ 

EL SALVADOR planning, in contrast to research, study of 
San Salvador .......... 722 57 7.9 
Rural municipios ....... 105 16 8.2 the distributions of all live births and neo-

JAMAICA natal deaths hy birth weight is advisable. 
Metropolitan Kingston., 937 128 13.7 
St. Andrew, rural ..... 53 5 04 In tile California project, on the basis of 

MEXICO the distributions of live births in the three 
Monterrey............... 1,377 137 9.9
 

UNITED STATES counties and San Francisco, 885 of tie esti-
San Francisco.......... 147 17 11.6 mated total would be multiple births. There 
California, suburban ... 423 _______ 13.9 were 76 neonatal deathls of pr'oducts59 of mul
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"T4,WLN 13. Number of Infants Dying in Neonatal Period Bom in Hospitals, and of Multiple Birth, by 
Birth Weight, in 13 Cities and Two Projects. 

Multiple Multiple Multip!a Multiple Multiple 
Neo- birts Neo- births Neo- births Neo- births Neo- births 
natal natal natal natal natal
 

Weight in grams deaths deaths deaths deaths - - deaths
 
No. % No. % No. % No. % No. % 

BRAZIL 

BOLIVIA 
Ribeirlo Preto 

ARGENTINA 

San Juan La Paz 
Realstencia Province 	 Recife (city) 

Total deaths ...... 209 39 14.5 789 127 10.1 	 473 05 13.7 808 130 15.0 213 34 16.0 

433 58 13.4 566 98 17.3 198 30 15.2Weightstated .... 242 38 15.7 773 126 16.3 

1000 grams or less.. 25 9 30.0 60 14 23.3 50 10 20.0 62 10 30.6 21 5 23.8 
1100-1500 ......... 42 18 42.9 149 34 22.8 75 15 20.0 122 33 27.0 43 11 25.6 
I600-2000 ........ 51 7 13.7 185 45 24.3 80 20 25.0 125 23 18.4 	 43 10 23.3 

23.4 92 0 9.8 00 15 10.7 34 4 11.82100-2500 ........ 27 2 7.4 111 26 

141 30 21.32500 or less ....... 145 30 24.8 505 119 23.0 	 297 54 18.2 399 00 22.6 


2501-3000 ........ 34 2 5.9 100 7 7.0 80 3 3.8 74 7 9.5 30
 
3100-3500 ......... 39 - 80 - 31 1 3.2 64 1 1.0 10 

600 and over .... 24 - - 88 - 25 - - 29 - - 8 

COLOMBIA
COLOMBIACHILECANADA 

SAo Paulo Shserbrooke Santiago
BRAZIL 

Call Cartagena 

25 11.1 1,037 102 9.8 310 34 11.0 291 36 12.4Total deaths ..... 1,702 210 11.0 220 

278 35 12.6Weightstated .... 1,632 203 12.4 220 25 11.4 1,012 98 9.7 204 30 11.4 

. 193 47 24.4 60 12 18.2 127 22 17.3 38 8 21.1 40 10 25.0
 
1100-1500 ........ 208 53 25.5 30 4 11.1 215 40 18.0 55 10 18.2 60 9 15.0
1000 grams or less 

29 13.1 59 8 13.6 59 11 18.61600-2000 ........ 324 62 19.1 35 5 14.3 221 

2100-2500 ........ 209 31 11.5 25 4 10.0 169 5 3.0 31 4 12.0 41 
 2 4.9 

2500 or less ....... 094 193 19.4 162 25 15.4 	 732 90 13.1 183 30 10.4 200 32 10.0
 

2501-3000 ........ 262 8 3.1 30 - -	 145 2 1.4 37 - - 28 2 7.1
 
- 26 - - 30 1 3.3 

3600 and over .... 152 - - 11 - - 55 - 
3100-3500 ........ 224 2 0.9 17 - - 80 

18 - - 20 - -

COI.OMBIA EL SALVADOR JAMAICA 	 MEXICO UNITED STATES 
Medellin San Salvador Met. Kingston Monterrey California project 

Total deaths ...... 333 40 14.7 597 52 8.7 	 830 123 14.7 1,171 129 11.0 566 74 13.1 

Weightstated ..... 315 48 15.2 571 49 8.0 	 750 114 15.1 909 93 10.2 503 74 13.1 

1000 grams or less. . 49 13 26.5 81 13 10.0 142 30 25.4 73 20 27.4 202 41 20.3 
1100-1500 ........ 76 19 25.0 117 12 10.3 212 38 17.9 123 30 24.4 110 21 19.1 

28 10.1 151 25 16.0 08 5 7.41000-2000 ........ 71 12 16.9 120 12 9.5 174 

2100-2500 ........ 36 3 8.3 88 7 8.0 
 05 8 12.3 143 10 7.0 57 5 8.8 

72 16.52500 or less ....... 232 47 20.3 412 44 10.7 	 693 110 18.5 4D0 85 17.3 437 


7 4.5 47 i 2.12501-3000 ........ 42 1 2.4 94 5 5.3 48 4 8.3 156 

142 1 0.7 47 1 2.1 

3600 and over ..... 14 - - 20 - - 41 - - 121 - - 32 - 
3100-3500 ........ 27 - - 45 - - 74 - 

a Weights rounded to hundreds of grams except 2501-2549 whir.h are in the weight group 2501-3000 grams. 

tiple pregnancies (Table 12) and thus the the multiple births in hospitals and two 
neonatal death rate of 85.9 per 1,000 live occurring at home were of low birth weight 
births is much higher than that for single (2,500 grams or less). The neonatal death 
births (11.3) (Table 14). Actually 72 of rate in plural births of low weight--156.1 
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TABLE 14. Neonatal Mortality in Single and Plural Births, by Birth Weight, in California Project. 

Birth weight in grains 

Neonatal 2,600 or less 2,501 and over
Estimated deaths _ 

Type of birth live 
births Neonatal Neonatal 

Live deaths Live deaths 
births births 

No. Rate No. Iate No. State 

Total .................... 44,740 570 12.7 3,411 443 129.9 41,329 127 3.1
 

Single ................... 43,855 494 11.3 2,939 369 125.6 40,916 125 3.1
 
Plural ................... 885 76 85.9 472 74 156.8 413 2 4.8
 

Fro. 31. Percentage of Multiple Births' among fornia experience shows that products of
Infants Dying in Neonatal Period in 13 Cities and 
Two Projects. multiple pregnancies have high neonatal 

PEE CENT mortality due to their low birth weights, 
0 3 10 is 20

Ro s among other factors. 
IKIEl 

* * *SINMAN FOlI CI 
,SUl.C, - The frequency of low-weight births has 

0Ml1 ______ ___ been as background informationF1110 presented 
Nil. o16110 be'quse of the important implications of 
iA?At this ;actor in terms of the child's future 
CAUWINIAPROJICI 

nAIIABMA growth and development, susceptibility to 
SAOPAUtO infection, and chances of survival. Some 
11110011 of these implications are considered in laterCAUI 

COl1,IV chapters. Knowledge of true differences in 

SAIIIo0 distribution of birth weights for all births 
SANSALMO and infant deaths in cities and countries 

eOf bl,h. I, ho.pi .,. ith ..it0, ,.d.1 is limited at present. Also the relationship 
of low birth weight to other factors cannot 

per 1,000 live births-was higher than for be established because of the lack of good
single live births owing to the greater fre- quality data. Therefore continued efforts 
quency of plural births in the lower weight are needed so that all the important infor
groups. Since there were only two neonatal ination will be recorded for each birth and 
deaths among plural births with weights of death. In addition, research in this field 
2,501 grams or more, the number is not large involving rural as well as urban populations 
enough for evaluation of differences of is essential in order to establish bases for 
mortality in that weight group. This Cali- sound preventive action. 
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Mortality in Childhood 

The overall view of death rates in child- 
hood in the 15 projects, as presented in this 
chapter, reveals wide variations in mortality 
that need to be studied in depth. The 
analysis of the rates by age group in 
infancy indicates also the problems that 
must be overcome to obtain complete and 
comparable data not only in the Americas 
but throughout the world. Officia1 data of 
higher quality than those now available are 
indispensable for health planning. More-
over, in order to relate the findings on 
infants and young children to the health 
status of the mother, research on !ow birth 
weight, nutritional status, intelligence and 

mental condition, and congenital anomalies 
is necessary, and this requires full and corn
parable data on the outcome of all preg
nancies. 

For building healthy and intelligent 
populations, infancy is a decisive period of 
life, and one for which basic data of the 
highest quality should be made available. 
Tht present deficiencies cannot be tolerated 
in an era in which spectacular progress is 
possible in such other fields as travel in 
space. The well-being of each child can be 
attained through the application of medical 
technology. The first step is to define the 
problems. 

DEATH RATES IN CHILDREN UNDER 5 YEARS OF AGE
 

Mortality in the period from birth to 5 
years of age is discussed first in general 
terms to illustrate the variations found in 
urban, suburban, and rural areas of the 15 
projects (Table 15). There are 25 distinct 
areas and these are shown in Figure 32 
according to size of the death rates, which 
descend from the extreme high of 50.5 per 
1,000 population to the low of 4.1. 

The two areas with exceedingly high rates 
were the rural municipios of El Salvador 
(50.5) and the rural community of Viacha, 

Bolivia (48.1). The three with the next 
highest rates were cities: Recife, Brazil 
(29.3), La Paz, Bolivia (26.6), and San 
Salvador, El Salvador (26.4). Other areas 
with death rates exceeding 20 per 1,000 
population were the rural and suburban de
partments of San Juan Province, Argentina 
(24.0 and 21.9) and the rural departments 
and the city of Resistencia in Chaco Prov
ince, Argentina (23.9 and 20.7). At the 
other end of the scale were three areas with 
very low rates: two in California in the 

58 
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TABLE 15. Death Rates' Under 5 Years in Two Fia. 32. Mortality Under 5 Years of Age in 25 
Age Groups in 25 Areas of 15 Projects. Areas of 15 Projects. 

DEATHS PER1,00D POPULATION 

Area Under Under 1-4 0 10 20 30 ,o so 
5cyars Ilyear Ucare 

ARGENTINA VlACI 
Chaco Province PAZ 

Resistencia ............ 20.7 76.2 3.5 SIN SAIVANOI
 
Rural departments ..... 23.9 85.0 6.3 SANJUANUIAt
San Juan Province CHACORUIt
 

San Juan (city) ........ 12.9 60.7 1.5 SANJUANSUIIIIIA
 
Suburban departments. 21.9 87.0 2.0 N1SISINCIA
 
Rural departments... 24.0 94.5 4.0 FRANCA
 

koliNlly
BOLIVIA 
73.0 11.9 cPAULLa Paz........ ....... 26.0 


Viacha ................ 48.1 123.5 21.7 CAIIAGINA
 
BRAZIL NLLIN 

Recife ................... 29.3 01.2 9.0 CHIL€ llEAA --
Ribeirflo Prdto SA1A60. 

Ribeirflo Prato (city)... 10.9 43.0 1.9 1.PR[IOCOMMUNIIII
 
Franca ............... . 71.5 SANJUANCIC
19.4 4.0 I-

Communities .......... 13.0 50.8 
 Pito ICIIYI
 

"SloPaulo ............... 17.7 65.1 2.8 Hit. IN6ION
 
2.4 N11ll110 

CANADA St. AIDIEW RURALIN FRANCISCO
 
Sherbrooke .............. 4.1 0.8 SIUMAN
18.3 CALIFOINIA 

CHILE SNIOOK 
Santiago ................ 13.0 54.9 1.8 
Comunas ................ 14.0 57.9 2.2 

COLOMBIA 
Cal .................... 6.1 54.6 5.0 Tile differences in mortality between 
Cartagena .............. 14.6 47.8 5.8 urban and rural areas were small in Chaco 
Medellin ................ 14.4 47.6 5.7 

EL SALVADOR Province and in Jamaica. In Chaco, the 
San Salvador .......... 26.4 81.7 8.0 rates were high in the city of Resistencia 
Rural rauni plos ....... 50.5 120.0 26.2 

JAMAICA as well as in the rural departments, and (as 
Metropolitan Kingston.. 10.5 39.5 2.1 will be noted later) there was little differ-
St. Andrew, rural ...... 9.5 31.6 3.1 

MEXICO ence between the two in regard to health 
Monterrey ............... 18.1 60.7 4.3
 

UNITED STATES facilities and environmental conditions. 
San Francisco.......... 5.4 18.5 0.8 Rural St. Andrew had the smallest number 
California, suburban .... 4.1 17.2 0.7 of deaths (only 149 under 5 years of age) 

* Rates under I year per 1,000 live births: others per 1,000 and the number of thosc occurring in early 

population. life appears to be deficient, as judged by the 

low rate of 3.4 per 1,000 live births in the 

United States (5.4 and 4.1) and the project first day of life and the neonatal rate of 

of Sherbrooke in Canada (4.1). 15.1. This deficiency may be due in part to 

The rural municipios in El Salvador and lack of registration or perhaps to tile fact 

Viacha in Bolivia had death rates of the that several deaths of rural St. Andrew 

order of two times those in the nearby residents were included with those of Met

cities. Also in San Juan Province, mortality ropolitan Kingston. Thus for many tables, 
in the rural and suburban departments was KingUAon and St. Andrew are treated as a 

nearly double that in the city of San Juan. whole. 

It is probable that in many areas of Latin In California the death rate of 4.1 for the 

America death rates in rural sectors are at suburban counties was slightly lower than 

least twice as high as those in cities. that of 5.4 for San Francisco-the reverse of 
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the relationship noted in several projects of 
the Investigation. 

It can be seen also that several of the 
Latin American cities such as Recife, La 
Paz, and Sio Paulo had death rates as high 
or higher than some of the rural areas. At 
the same time, all of the Latin American 
cities had rates at least twice as high as 
those in the projects in California and 
Sherbrooke. Thus it becomes clear that 
mortality could be reduced by at least one 
half. 

The three areas with the lowest death 
rates under 5 years of age were those with 
the lowest estimated birth rates and like-
wise the lowest infant death rates. On the 
other hand, those with the highest death 
rates under 5 years had the highest birth 
rates and highest infant death rates. One 
explanation for part of the excessive mor-
tality is that high birth rates imply many 
infants of high birth order, among whom 
mortality is high. Other factors (such as 
limited breast feeding, very little prenatal 

care, and lack of water supplies) which will 
be evaluated in this report also contribute 
to these wide variations. 

In order to show the age periods of exces
sive mortality, Table 16 gives the numbers 
of deaths and the rates in infancy in full 
detail, as well as those in childhood for two 
age groups (1 year and 2-4 years). For the 
projects in San Juan and Chaco Provinces 
and in Kingston-St. Andrew, data are given 
for the projects as a whole as well as for 
their subdivisions, since such data are use
ful to the health officials for the direction of 
programs. A brief, general description of 
mortality by age group in children under 5 
years of age is presented in the following 
sections. 

This overall view of mortality under 5 
years reveals that differences are marked 
not only among cities but also between cities 
and the corresponding rural areas. These 
differences between urban and rural popula
tions tend to disappear as mortality reaches 
low levels. 

INFANT MORTALITY
 

Of the 35,095 deaths under 5 years of age 
studied in the Investigation, 78.6 per cent 
(27,602) occurred in infancy, that is, in 
children under one year of age; 12.4 per cent 
occurred in children one year of age; and 
the remaining 8.9 per cent in those aged 
2-4 years (Table 17). Major attention, 
therefore, must be given to mortality in 
infancy, 

The infant death rates for 24 areas are 
ranked according to size in Table 18. In 
Figure 33 the neonatal period (under 28 
days) is divided into the first day of life 
and the remainder, 1-27 days. The varia-

tion in these infant death rates is great
from 17.2 per 1,000 live births in the sub
urban counties of California to rates in 
excess of 100 per 1,000 in two rural areas 
(Viacha in Bolivia, and rural municipios in 
El Salvador). Nearly all of this variation 
occurs in the postneonatal rates (28 days
11 months), which ranged from 4.5 in sub
urban counties of California to 83.9 in the 
rural municipios of El Salvador. This high 
postneonatal mortality is due principally to 
infectious diseases and nutritional defi
ciency, and it indicates the impact of those 
serious health problems. In Chapter V the 
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TABLE 16. Mortality, Under 5 Years, by Age Group and Area, in 15 Projects. 

ARGENTINA, Chaco Province ARGENTINA, San Juan Province 

Age group Total Resiatencia Rural Total San Juan Suburban Rural
departments (city) departments departments 

Deaths Rate Deaths Rate Deaths Rate Deaths Rate Deaths Rate Deaths Rate Death. Rate 

Under 5 years..... 1,701 22.1 864 20.7 837 23.0 2,150 20.6 326 12.9 780 21.9 1,050 24.0 
Under I year .... 

Neonatal ... 
Under 7 days

Under ITay
1-6 days.. 

7-27 days...
Postneonatal... 

1-4 years ......... 
1 year ...... 
2-4 years....... 

1,410 
568 
399 
186 
213 
169 
842 
291 
197 
94 

80.1 
32.3 
22,7 
10.6 
12.1 
9.6 

47.8 
4.8 

12.4 
2.1 

747 
327 
236 
117 
119 

91 
420 
117 

33 
34 

76.2 
33.4 
2.1.1 
11.9 
12.1 
9.3 

42.9 
3.6 
9.3 
1.4 

663 
241 
163 
69 
94 
78 

422 
174 
114 
60 

85.0 
30.0 
2. 
.3 
12.1 
10.0 
54.1 

0.3 
16.3 
2.9 

1,900
906 
577 
258 
319 
329 
994 
256 
153 
103 

81.3 
38.8 
24.7 
11.0 
13.7 
14.1 
42.6 
3.0 
7.3 
1.0 

295 
172 
119 
52 
67 
53 

123 
31 
20 
11 

50.7 
29.0 
20.4 
8.9 

11.5 
9.1 

21.1 
1.5 
4.0 
0.7 

60 
353 
231 
109 
122 
122 
343 

84 
50 
34 

87.9 
44.6 
29.2 
13,8
15.4 
15.4 
43.3 

2.9 
7.0 
1.0 

000 
381 
227 

97 
130 
154 
528 
141 
83 
58 

94.5 
39.6 
23.6 
10.1 
13.5 
16.0 
54.0 

4.0 
9.4 
2.2 

BOIVIA IIRAZIL. Ribeirao Prato 

La Paz Viacha 

BRAZIL 
Re, fe Ribeirao 

Prlto (city) Francs Communities 

BRAZIl, 
SAo Paulo 

Under 5 years ...... 4,115 26.6 161 48.1 3.635 2J.3 464 10.9 434 19.4 228 13.0 4,312 17.7 
Under I year. 2,685 

Neonatal........1.049
Under 7 days.. 008 

Under I day. 305
1-6 days .... 303 

7-27 days ..... 441 

73.0 
28.5
16.5 
8.3 
8.2 

12.0 

105 123.5 
42 40.4
32 37.6 
12 14.1 
20 23.5 
10 11.8 

2,773 
1,073

769 
357 
412 
304 

91.2 
35.3
25.3 
11.? 
13.t, 
10.0 

400 
223
175 
95 
80 
48 

43.0 
24.0
18.8 
10.2 
8.6 
5.2 

364 
188
131 
68 
63 
57 

71.5 
36.9
25.7 
13.4 
12.4 
11.2 

195 
104 
86 
46 
40 
18 

50.8 
27.1 
22.4 
12.0 
10.4 
4.7 

3,788 
1.058 
1,183 

625 
558 
775 

65.1 
33.7 
20.3 
10.7 
0.8 

13.3 
Postneonatal ..... 

1-4 years ..........
1 year ........... 
2-4 years ........ 

1,636 
1,430

899 
531 

44.5 
11.9
27.2 
6.1 

63 
56
36 
20 

74.1 
21.7
50.7 
10.7 

1,700 
862
515 
347 

55.9 
9.0

19.2 
5.0 

177 
64
34 
30 

19.0 
1.9
3.9 
1.2 

176 
70
32 
38 

34.0 
4.0
6.9 
2.0 

91 
33
13 
20 

23.7 
2.4
3.6 
2.0 

1,830 
524
282 
242 

31.5 
2.8
5.2 
1.8 

CANADA CIIII.E COLOMIIIA El 
Sherbrooke I SALVADOR 

Santiago Comunas Cali Cartagena Medelltn San Salvador 

Under 5 years ..... 371 4.1 2,489 13.0 225 14.0 1.627 16.1 1,255 14.0 1,348 14.4 2.738 20.4 
Under I year ..... 310 18.3 2.207 54.9 197 57.9 1,153 54.6 856 47.8 924 47.t) 2.094 81.7Neonatal ........ 229 13,5 1,094 27.2 66 19.4 536 25.4 401 22.4 383 19.7 722 28.2 

Under 7 days 208 12.3 801 19.9 44 12.9 429 20.3 308 17.2 315 16.2 491 19.2Under I day 146 8.6 403 10.0 22 6.5 220 10.4 140 8.2 136 7.0 237 0.3
1-6 days.. 62 3.7 398 9.9 22 6.5 209 9.9 162 9. 1 179 9.2 254 0.9 

7-27 days... 21 1.2 293 7.3 22 6.5 107 5.1 93 5.2 08 3.5 231 9.0
Postneonatal... 81 4.8 1.113 27.7 131 38.5 617 29.2 4.55 25.4 541 27.9 1,372 53.0 

1-4 years .......... 01 0.8 282 1.8 28 2.2 474 .5.9 399 5.8 424 5.7 644 8.0

1 year ........... 20 1.2 140 4.0 17 5.4 271 13.4 266 15.5 233 12.5 398 17.4

2-4 years ........ 41 0.7 133 1.1 1 1 1.1 203 3.3 133 2.6 191 3.4 246 4.3
 

EL JAMAICA UNITED STATES 
SALVADOR MEXICO

Rural Kingston- Metropolitan St. Andrew, Monterrey San California,municipios St. Andrew Kingston rural Francisco suburban 

Under 5 years ...... 1.082 50.5 1,903 10.4 1,754 10.5 149 9.5 3,953 18.1 23.1 5.4 664 4.1 
Under 1 year ..... 648 120.0 1,589 38.8 1,478 39.5 III 31.6 3,220 60.7 209 18.5 575 17.2

Neonatal ........ 195 36.1 990 24.2 937 25.0 53 15.1 1.377 20.0 147 13.0 423 12.7
Under 7 daya.1 114 21.1 729 17,8 692 18.5 37 10.5 082 18.5 128 11.3 368 11.0 

Under I day. 68 12.6 323 7.9 311 8.3 12 3.4 563 10.6 81 7.2 240 7.4
1-0 days .... 46 8.5 400 9.9 381 10.2 25 7.1 419 7.9 47 4.2 122 3,6

7-27 days ..... 81 15.0 261 6.4 245 6.5 10 4.6 395 7.5 19 1.7 55 1.6
Postneonatai ..... 453 83.9 599 14., 541 14.4 58 16.5 1,843 34.8 62 5.5 152 4.5 

1-4 years .......... 431 20.2 314 2.2 276 2.1 38 3.1 733 .1.3 25 0.8 89 0.7
1 year ........... 217 48.1 175 4.5 154 4.3 21 6.3 421 0.4 8 0.9 25 0.8
2-4 years ........ 217 18.0 139 1.3 122 1.3 17 1.0 1 312 2.5 17 0.7 04 0.7
 

0 Rates under I year per 1,000 live births; others per 1,000 population. 
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TABLE 17. Distribution of Deaths by Age Group 
for 15 Projects Combined. 

Age group Deaths % 

Under 5 years............ 35,095 100.0 


Under 1 year ............ 27,602 78.6 


Neonatal .............. 12,674 36.1 

Postneonatal.................... 14,928 42.5 


1-4 years ................ 7,493 21.4 


1year ............ ..... 4,361 12.4 

2-4 years.............. 3,132 8.9 


multiple causes involved in these excessive 

death rates will be clarified. 
Mpx tality in the neonatal period showed 

much less variation, ranging from 12.7 per 

1,000 live births in suburban counties of 

California to rates three and four times 
higher-44.6 in suburban departments of 
San Juan Province and 49.4 in Viacha. The 
first four weeks of life constitute a crucial 

TABLE 18. Infant Mortality, by Age Group in 24 
Areas of 15 Projects. 

Neo- Under 
Area Infant natal I day 

14.1123.5 4.4Vlachs.................... 

El Salvador, rural .......... 120.0 36.1 12.6 

San Juan, rural ............ 04.5 35.3 10.1
39.6 11.791.2 
lecife ..................... 


San Juan, suburban ......... 87.9 44.6 13.8 

Chaco, rur ................ 0.3
85.0 30.0 8.828.281.7
San Suovador ............... 

Raeistencia ................ 76.2 33.4 11.9 

LfaPat .................... 73.0 28.5 8.3
13.436.071.5
Francs .................... 

SAOPalo ................. 65.1 33.7 10.7 

Monterrey ................. 6.5
60.7 26.0 10.6

19.457.9 ............. 

Santiago .................. 54.9 27.2 10.0 

Chile, comuna 

Cal ...................... 54.6 25.4 10.4 

Ribeirlio Prto. communities. 50.R 27.1 12.0 

San Juan (city) ............ 50.7 29.0 8.9 
Cartagena ................. 47.8 22.4 8.2
 

47.6 19.7 7.0 

flibeirao Prdto (city)........ 43.0 24.0 10.2 
Kingston-St. Andrew ....... 38.8 24.2 7.9 
San Francisco .............. 18.5 13.0 7.2 


Sherbrooke ................. 18.3 13.5 8.6 


Medellin .................. 


California, suburban......... 17.2 12.7 7.4
 

*Deaths per 1,000 live births, 

Fia. 33. Infant Mortality by Age Group in 24 
Areas of 15 Projects. 
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period for the child's growth and develop
ment; health programs for infants in this 
age group can be effective not only in reduc

ing neonatal mortality but also in prevent

ing serious morbidity and reducing death 
iates in later periods of infancy and child

hood. 
The first day of life is the most hazardous 

half the neonatalperiod, and more than 
deaths in the California and Canadian proj
ects occurred in the first 24 hours after 

birth. For obtaining comparable informa
tion on deaths of all those born alive in 

accordance with the WHO definition, this 
is the critical period. As was pointed out in 

Chapter II, the standard of 10 deaths in the 
first 24 hours of life per 1,000 live births 

was used to estimate the completeness of 
ata in each p by

d projc. The efforts exerted 
the principal collaborators to find inforina

tion on these deaths in order to distinguish 
those born alive from those born dead (the 

fetal deaths) and obtain full data theon 
outcome of pregnancies (including abor
tions) resulted in the discovery of many 

deaths occurring shortly after birth and 
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hopefully of nearly all the unregistered TABu 19. Infant Mortality' by Age Group in 23 
deaths in this age period. Actually, of the European Countries, 1967. 

4,543 deaths in the first day of life in all 15 Neo- Under 

projects, 977 or 21.5 per cent were added Country Infant natal I lay 

through these searches. Yugoalavia b ................ 62.1 20.3 6.2
 

The death rates in the first day of life in Portugal .................. 50.2 25.2 7.8
 
the 24 areas varied from 6.5 per 1,000 live Poland .................... 38.1 20.4 6.6
 

Hungary .................. .17.0 28.6 14.2
 
births in the comunas of Chile and 7.0 Greece .................... 4.3 21.4 4.6
 
in Medellin, to 14.1 in Viacha. This is a Italy ..................... 33.2 21.3 8.3
 

Bulgaria ............. ...... 33.1 15.0 1.0
 
relatively narrow range when compared Astria .................... 2.4 18.7 10.9
 
with that observed for mortality after the Ireland .................... 24.4 16.0 7.3


Northern Ireland ........... 23.5 16.3 8.0
 
first day. Belgium ................... 22.0 10.0 7.3
 

Czechoslovakia ............. 22.9 15.5 8.2

In recent years comparisons of infant Fed. Rep. Germany ......... 22.0 17.8 10.8
 

mortality in countries of the world have 	 Scotland .................. 21.0 13.8 6.9
 
England and Wales ......... 18.3 12.5 6.3


been the subject of critical review in publi- Switzerland ................ 17.5 13.5 7.3
 

cations of the World Health Organization France ................... 17.1 10.0 2.0
 
Denmark .................. 15.8 12.1 5.7
 

(WHO, 1972-a), the Pan American Health Finland ................... 14.8 11.8 4.8
 

Organization (1971-b), and the National 	 Norway ................... 14.8 11.1 5.6
 
Netherlands ............... 13.4 10.4 4.0 

Center for Health Statistics of the United Iceland .................... 13.3 9.0 4.3 

States (Chase, 1967). Chase (1972-a) dis- Sweden ................... 12.0 10.5 4.4 
.iercussed international comparisons on the a r 


basis of completeness and accuracy of vital By year of registration.
Excluding live born babies dead before registration.
statistics using the Demographic Yearbook Source: World Iealth Statistics Annual (WHO. 1970-n). 
as the source of rates (United Nations,
1968). he ointstc he d es in aonk FI. 34. Infant Mortality by Age Group in 231968). She points to the difficulties in rank- European Countries, 1967. 
ing infant mortality because of the differ- 0,.,,S Pt. ,.000 UYEI,..s 

ences in registration practices, and at the 0 ,0 20 30 so so 60 65 
I I I same time stresses the value of comparisons Y60mUvIO 

of infant mortality. On the basis of rela- P06A . ....ILANID 

tively complete data she limited compari- ,6uO-l-
sons to 15 countries: Canada and the United ,flu 
States in the Americas, .Japan in Asia, Aus-	 CIILOAR 

tralia and New Zealand, and 10 European iuun10111111111IINIHID
 

countries. Concerted efforts are needed so reIttu 
bthat such international comparisons may in-	 1111OSTAKPs 

elude many more countries, especially those SC0IAND
[N61INDA10 W ,11
 

in the Western Hemisphere. sW,111,tm6I 
To illustrate the problems and to em- PINMAIK lUNDIR I DAY 

phasize the need for comparability, Table 1r,, =,.2? DAYSNRtWA¥
 

Dd MONTSs 	 21tlAYs.D,19 and Figure 34 present information for 23 1IiIA11 

European countries, drawn in part from swfI 
data in the recent WHO publication The 
Prevention of Perinatal Morbidity and o,,ool.

b Oths. oder 29 doyo for moootol porlod. 

Mortality (WHO, 1972-a) and from the 9 fecludln Ilve.bo a bables dead b*lot.. lsrlloo. 



64 Patternsof Mortality,in Childhbod 

Annual Vital Statistics of WHO. In Figure 

34 the infant death rates for these countries 

are shaded in the same way as those for the 

24 areas of this Investigation shown in 

Figure 33. Mortality in the irst day of life 

was less than 10 per 1,000 liv births in all 

but three of these countries, and actually 

was less than 5 in seven of them. Even 

countries such as Norway and Sweden, with 

a long history of vital statistics, had rates 

of only 5.6 and 4.4 per 1,000, and likewise 

England and Wales had a rate of 6.3. As 

these figures suggest, it is likely that the 

WHO definition of a live birth has not been 
coun-applied consistently throughout these 

tries. Actually, variations in registration 

practices are known for several of themn 

(Chase, 1967). Probably the infant death 

rates in many of thcse countries would be 

higher if the WHO defniticr, was followed 

consistently. 
On the other hand, the possibility that 

some of the deaths in the first day of life 

are being prevented in highly developed 

areas deserves consideration also. The fre-

quency of low-birth-weight babies may be 

less in some of these countries. Explana-

tions of the reasons for the differences 

should aid in the formulation of preventive 

programs and the reduction of unnecessary 

biological wastage. 
Obviously efforts must be directed to re-

cording the outcome of pregnancies follow-

ing the accepted definition of WHO. The 

English (Butler ind Bonham, !963) have 

studied perinatal mortality by combining 

late fetal deaths (over 28 weeks of gesta-

tion) and deaths in the first week of life, 

and WHO (1972-b) is planning a study of 

factors determining perinatal mortality in 
on official statistics.seven countries, based 

Although in these studies length of gestation 

is one of the measures, in most countries of 

the world this factor is not sufficiently well 

and recorded. The distinction beknown 
t,veen live births and fetal deaths is useful 

asfor many purposes, in health as well 

social fields. Calculation of life expectancy 

at birth-a measure of evaluation of prog

ress often used-necessitates knowledge of 

live births and of deaths of those born alive. 

Until standard definitions are followed con

sistently, there will not be comparability in 

the data on mortality or on life expectancy 

at birth. 
In addition to these advantages of adher

ing to standard definitions, there are im

mediate needs in terms of evaluation of the 

outcome of products of conception. As tech

nohogy advances, measures to prevent pre

mature deliveries become more effective and 

the probability of survival and the prog

nosis for infants born with low weights are 

improved. While such improvements are 

being achieved in specialized centers, large 

areas (states and countries) are undergoing 

important changes in policies in programs 

such as those of family planning and 
is aclegalized abortion. It evident that 

curate and comparable data are essential 

for measuring the contributions of programs 
health in reducingof maternal and child 

morbidity and mortality among infants and 

young children. 

IN EARLY CHILDHOOD 

ranged from over 20 per 1,000 population in 

MORTALITY 

The variations in death 'ates in early 
rural El Salvador and Viacha in Bolivia, to

childhood (1-4 years of age) were great in 
as 0.8 and 0.7 in Sherbrooke and

the 25 areas in the Investigation. They as low 
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Fla. 35. Mortality in Children 1-4 Years of Ag, in 25 Areas of 15 
Projects. 
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Calif'jrnia (Table 15 and Figure 35). The 
highest rate was 38 times the lowest. The 
rural areas in El Salvador and Bolivia had 
rates two to three times larger than those in 
three cities with the next highest figures 
(La Paz, Recife, and San Salvador). These 
rural areas are close to medical centers and 
thus mortality in the remote rural popula-
tions is probably even higher. 

In descending order, the rural depart-
ments of Chaco Province had the sixth 
highest death rate (6.3 per 1,000 popula-

tion), followed by only slightly . ver ones 
in the three cities of Colombia. Ten of the 
25 areas had rates within the range of 4.3 
(Monterrey) to 2.1 (Metropolitan Kings
ton). The rates were low in three Latin 
American cities: 1.9 in Ribeirio Prato, 1.8 
in Santiago, and 1.5 in San Juan. 

This great variability in death rates indi
cates the wide differences in health condi
tions in urban, suburban, and rural areas 
and shows also that the rates can be reduced 
to very low levels. 

COMPARISONS WITH OFFICIAL DATA
 

Several factors affect comparisons of the 
death rates obtained in the Investigation 
with those published in official reports of 
the countries, provinces or departments, or 
cities. First, the data of the Investigation 
are based on place of residence of the de-
ceased, both for deaths (the numerator) and 

for live births (the denominator of infant 
death rates). Moreover, these data refer to 
the specific areas described in Chapter I. 
For cities such as Cali, Cartagena, and 
Medellin, they include only urban areas of 
the city. In Sdo Paulo and Santiago as well, 
they are for specifically defined areas. The 
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population bases may differ from those used 

in official reports owing to the availability 
of census data at the time of publication of 
the Investigation findings and to the meth-
ods employed for estimation of population 
under 5 years of age. In all projects except 
that in California, non-registered deaths 
were included in the data of the Investiga-

tion. Thus differences may be observed 
between the official rates for the areas of 

projects and those obtained in the Investi-

gation. These differences are determined in 

part by factors affecting official data, such 

as deficiencies in registration of births 

and/or deaths and inclusion of those of non-

residents of the areas. Presentation and 
discussion of the results of the Investigation 
in relation to official rates seems desirable 
in order to stimulate action based on these 
results. 

Death rates in infancy and early child-

hood for 1969 or a recent year for eight 
in which the projects were car-countries* 

ried out are given in the tables of this 

section, along with the data obtained in the 

Investigation (the coverages of vital sta-

tistics systems in Bolivia and Brazil are not 
sufficient for presentation of death rates for 

the entire countries). These eight countries 

vary widely in the composition of their 
urban and rural populations, which affects 

the size of the death rates. Also the cover

age and adequacy of the registration sys-

tens need to be considered in relation to the 
Investigation findings. When possible, addi-

tional official data for provinces, depart-
merts, or states are provided 

Argentina 

The death rates for the urban, suburban, 

and rural departments of the two provinces 

* Data provided by the Ministries of Health to the 

Pan American Health Organization. 

iicluded in the Investigation are given in 

Table 20 along with those for the country 

as a whole The wide variations in San 

Juan Province are clear, the rates for the 
rural departments being around twice those 
in the city of San Juan. Ir the Chaco 
project, the rates were high in both urban 
and rural areas. 
a r aras 

For the country as a whole, mortality in 

children under 5 years and in infants (under 

was lower than for these provinces1 year) 
but higher than that in the city of San Juan. 

For the age group 1-4 years, the death rate 

of 3.5 per 1,000 population for Argentina 

was higher than that for San Juan Province 
but lower than the rate for Chaco Province. 
Argentina has a large urban population in 
Metropolitan Buenos Aires and thus it is 

expected that the death rates for the coun

try will be lower than those for provinces 
that have large rural areas. 

Improvements in registration of deaths in 

San Juan Province were made during the 

period of the Investigation, and these are in 

part reflected in the increases in the infant 

TABLE 20. Death Rates'm Under 5 Years by Age
Group for Areas of Two Provinces of Argentina 
Included in the Investigation, and for the Country. 

1-4Under Under 

Area 5years I year years 

Investigation
Chaco Province, 

7departments ....... 22.1 80.1 4.8 
Resistencia ........... 20.7 70.2 3.6 
Six rural departments.. 23.0 85.0 0.3 

San Juan Province ........ 20.6 81.3 3.0 

San Juan (city) ......... 12.9 50.7 !.5
 
Suburban departments. 21.0 87.0 2.9 

Rural departments ..... 24.0 94.5 4.0 

Offilal data. 1908
 
Argentina ............... 14.7 67.8 3.5
 

a Deaths under I year per 1,000 live births; others per 

1,000 population. 



death rate per 1,000 live births in the 
province, as shown below: 

1966 63.8 
1967 65.4 
1968 68.3 
1969 69.0 
1970 77.9 

Dur-ing the Investigation a manual out

lining standards and procedures for the 

registration system in hospitals in San Juan 

was issued (1969) by the Director of the 

Provincial Health Service. Such improve-
ments in registration should be made as 
soon as possible in areas where the present 
systems are deficient, in order to provide 
data that will correctly describe the situa-
tion as a basis for planning and serve to 
measure the real progress made in reducing 
mortality, 

Bolivia 

in the small rural communityMortality 
of Viacha was much higher than in the city 

of La Paz for children under 5 years of age 

Since this community is close(Table 21). 
in the 

to La Paz, it is likely that rates 

remote rural areas are much higher. Thus 
the infant death rate for the country is 

probably very high. In this project 11.6 per 

cent of the deaths had not been registered 

and they were found by reviewing hospital 

charts and making daily visits to the ceme
tery. Establishment of a satisfactory regis-
tration system in which all certificates are 

TABLE 21. Death Rates, Under 5 Years by Age
Group in the Investigation in Bolivia. 

Under 
Ueer Under 1-4 

Area 5 years 1 year years 

Ia Paz .................... 20.6 73.0 11.0 

Viacha .................... 48.1 123.5 21.7 


Deaths under 1 year per 1,000 live births; others per 
1,000 population. 
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transmitted routinely to a central office is 
necessary in order to provide the basic data 

needed for health planning. 
There is evidence that birth weights are 

relatively low, and thus the inclusion in the 

birth certificates of items covering birth 
weight as well as mother's age and the 
infant's birth order would provide data 

for an analysis of reproductionnecessary 
among populations living in high-altitude 
areas in this country. 

Brazil 
Death rates in the five areas of the 

projects in Brazil varied greatly, from tie 

relatively low figure for the city of Ribeirao 
Prfto to the high rate in Recife (Table 22).
There was marked variation in the four dis
tinctly different areas in Sao Paulo State, 
the small interior city of Franca having 

much higher rates than the city of Ribeirao 

death rates in the periodTe infant 
as1966-1970 for the State of tioPaulo 

below showed a decided increase ingiven 
199en 1970: 

1966 75.9 
1967 77.5 
1968 73.7 
1969 84.2 
1970 83.6 

TABLE 22. Death Rates' Under 5 Years by Age
Group in Areas of Three Projects of the Investiga
tion in Brazil. 

Under Under 1-4 
Area 5 years I year years 

Recife ....... ....... .. . 21.29.3 91.2 0.0
 
Ribeir.o Prt-to
 

Ribeirfio Prfto (city) ..... 10.9 43.0 1.9
 

Franca ......... ...... . 19.4 71.5 4.0
 
Communities........... . 13.0 60.8 2.4
 

Sio Paulo ................ 17.7 65.1 2.8
 

Deaths under I year per 1,000 live births; others per 
1,000 population. 
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These official rates for the state are much 
higher than those for the project areas, and 
the difference is probably due in part to 
high rates in rural areas that were not in-
eluded in the Investigation. Also deaths of 
residents of other states may have been in-
cluded in the official figures. Birth certifi-
cates were not found for 9.5 per cent of the 
deceased infants included in tile Investiga-
tion in the District of Silo Paulo (Laurenti 
et al., 1971) and therefore the denominator 
of the infant death rates may be too low. 
The development of birth and death statis-
tics by residence would be very beneficial 
for purposes of health planning. Steps to 
ensure registration of all births routinely 
are also important. 

The official birth rate in Sfio Paulo State 
declined from 33.5 per 1,000 population in 
1961 to 26.3 in 1970, a 21-per-cent reduction 
in 10 years. 

Canadaedath rIn
The death rates in the Sherbrooke project 

(Table 23) were slightly lower than those 
Since registrationas a whole.for Canada 

of neonatal deaths was found to be incom-
plete in this project, there may be some 

of the country asdeficits in other areas 
well. In any event, the death rates in 
infancy and early childhood are low in 
Canada. 

TABLE 23. Death Rates' Under 5 Years by Age 
Group in the Sherbrooke Project of the Investiga-
tion and in Canada. 

Under Under 1-4 
Area 5 years I year years 

Invebtlgation 
Sherbrooke .............. 4.1 18.3 0.8
 

Offilal data, 1909 
Canada ................. 4.4 19.3 0.9 

per 
5 Deaths under year per 1,000 live births; oters

I 

1,000 population. 


Chile 
At the present time when the birth rate 

in Chile is declining rapidly, analyses of 
infant mortality are of unusual value. The 
birth rate for the Province of Santiago 
(Chile, National Health Service, Zone V, 
1970) as well as for the country (Chile, Na
tional Health Service, 1971) declined in the 
10 years 1961-1970 (Figure 36). The birth 
rates per 1,000 population were as follows: 

Country Province 

1961 37.0 35.6 
1962 38.0 37.6 
1963 37.7 36.4 
1964 36.2 35.2 
1965 35.6 31.5 
1966 34.0 28.2 
1967 30.4 27.8 
1968 29.2 27.7 
1969 28.1 26.6 
1970 26.9 23.5 

this 10-year period the reduction in the
birth rate was around 30 per cent both in 

and in Santiago Province (27the country 

Fie. 36. Birth Rates in Province of Santiago 
and in Chile, 1961-1970. 
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and 34 per cent, respectively) but the 14.3 per cent of the infant deaths included 
decline started somewhat earlier in the in the Investigation had not been registered. 
province. Such reductions in natality are An intensive search was made for non
due to changes in the fertility rates of registered neonatal deaths in Santiago, and 
women at different ages and in parity, with it resulted in the discovery of 344 that were 
shifts to younger mothers and to lower birth included in tile sample of deaths in the 
orders. Such shifts result in lower infant Investigation. The excellent work done to 
death rates. Infant mortality per 1,000 live ensure completeness of infant mortality data 
births for the country (Chile, National in this project will be the subject of a sepa-
Health Service, 1971) and for the province rate report, which will be published as a 
(Chile, National Health Service, Zone V, guide to procedures for improving registra
1966-1970) declined from 1966 to 1970 as tion of deaths in hospitals. 
shown below: The availability of official information on 

distribution of live births by age of mother 
Country Province and infants' birth order for Santiago Prov

1966 97.7 76.4 ince made it possible in this project to 
1967 94.3 69.8 analyze neonatal and infant mortality in 
1968 83.5 56.5 relation to these two factors. The collec
1969 78.7 55.0 tion and publication of such basic data on 
1970 79.3 54.1 births are essential for evaluation of 

The death rates under 5 years of age changes in infant mortality in relation to 

obtained in the Investigation in the city of patterns of reproduction, as well as for the 

Santiago and the suburban-rural comunas study of mortality by causes. 

(Table 24) were lower than for the country Colombia 
as a whole. Infant mortality for the city 
was similar to that given in the official The death rates found in the three cities 
report for the Province of Santiago. How- in the Investigation (Table 25) were lower 

ever, the rate for the province would be than those for the country as a whole in 

higher if the WHO definition of a live birth 1968. Thus it is probable that mortality 

was adhered to, as is shown by the fact that in infancy and early childhood is much 
higher in rural areas and contributes 

TABLE 24. Death Rates' Under 5 Years by Age 
Group in Two Areas of the Investigation in Chile, TABLE 25. Death Rates' Under 5 Years by Age
and Official Rates for the Province of Santiago and Group in Three Projects of the Investigation in 
for Chile. Colombia, and Official Rate for Colombia. 

Under Under 1-4 Under Under 1-4 
Area 5 years I year years Area 5 years I year years 

Investigation Investigation 
Santiago ............... . 13.0 54.0 1.8 Cali ................... . 10.1 54.6 5.0 
Comunas ................ 14.0 57.0 2.2 Cartagena............... 14.6 47.8 5.8 

M edellin ................ 14.4 47.6 5.7
 
Official data, 1069 

Chile ................... 18.0 78.7 3.3 Official data. 1068 
Province of Santiago ...... ... 55.0 2.3 Colombia ................ 21.1 75.0 07 

, Deaths under i year per 1,000 live births; others per ' Deaths under I year per 1,000 live births; others per
1.000 population. 1,000 population. 
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heavily to the high death rates for the 
country. 

Problems in relation to registration of 

deaths were uncovered in tile Investigation. 
In fact, 20.2 per cent of the deaths found in 
Cartagena had not been registered.

In spite of the recovery of non-rgistercd 

deaths in the Investigation, the officialinfant death rates for all three cities in 

1967 were higher than those found in the 

Investigation, as shown below: 

Official 
1967 Investigation 

Cali 71.6 54.6 
Cartagena 55.4 47.8 
Medellin 63.2 47.6 

These differences may be due to a decline 
in infant mortality, or else the official data 
may include deaths of non-residents from 
rural and other areas, and there may be 
subregistration of births. The three pro-
jects in Colombia wNere restricted to the 
urban arets of the three cities. Estimates 
of births (the bases for infant death rates) 
were necessary since such data were not 
available by residence. 

The underregistration uncovered in these 

cities indicates the need for improvement of 

procedures in hospitals as well as in civil 
registration offices in Colombia. 

El Salvador 
The infant death rates found in the In- 

vestigation in the city of San Salvador and 
in the rural municipios (Table 26) were 

much higher than the rate for the country. 
The rate of 120.0 per 1,000 live births for 
the rural inunicipios was 47 per cent higher 
than that for San Salvador (81.7), which 
in turn was 29 per cent higher than the rate 
for the country in 1969 (63.4). The rural 
miunicipios (Apopa, Nejapa, and Quezalte-

TABLE 26. Death Rates Under 5 Years by Age 
Group in Two Areas of the Investigation in El 
Salvador, and Official Rate for El Salvador. 

Under Under 1-4 

Area 5yeas year years 

Investigation 
San Salvador ............ 20.4 81.7 8.0
 
Rural munlciplos......... 50.5 120.0 20.2
 

ofcial data. 1000 
El Salvador .............. 24.4 63.4 13.2 

I 
-Deaths under I year per 1,000 live births; others per1,.000population. 

peque) are close to the city of San Salvador 
and do not represent the rural populations 

of the country since they have access to the 
facilities available in the capital city. 
Therefore, mortality in rural El Salvador 
may be much higher. 

The problem of registration of deaths 
(especially those in early life) as uncovered 
in the Investigation probably occurs 
throughout the country. In the last three 
years an increase was noted in official infant 
death rates for El Salvador, as given below, 
which may be due to improvements in 
registration: 

1968 59.2 
1969 63.4 
1970 66.6 

Nevertheless, infant mortality in the 
country as a whole must be much higher 
since San Salvador, the largest city, was 
found to have a rate of 81.7 per 1,000 live 
births. 

Jamaica 

The infant death rate of 38.8 per 1,000 
live births in Kingston-St. Andrew obtained 
in the Investigation was higher than the 
rate of 34.7 for the country as a whole 
(Table 27). Since 10.1 per cent of the 
infant deaths found in the Investigation 
had not been registered currently, there 
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TABLE 27. Death Rates, Under 5 Years by Age TABLE 28. Death Ratesa Under 5 Years by Age 
Group in Two Areas of the Investigation in Group in Monterrey in the Investigation, and 
Jamaica, and Official Rate for Jamaica. Official Rates for Monterrey, State of Nuevo Le6n, 

- - and Mexico. 
Under Under 1-4 

Area 5 years I year years Under Under 1-4 
Area 5 years I year years 

Investigation 
Kingston-St. Andrew .... 10.4 38.8 2.2 Investigation 
Metropolitan Kingston... 10.5 30.5 2.1 Monterrey............... 18.1 60.7 4.3 
St. Andrew, rural......... 9.5 31.6 3.1 

Official data. 1960 
Official data, 1068 Monterrey .............. ... 51.7 5.4 

Jamaica ................ . 11.5 34.7 5.4 Nuevo L.e6n ............. ... 50.0 h. I 
I Mexico ................. . 22.0 (6.7 .7 

Deaths under I year per 1,000 live births; others per __ ___II _ 
1,000 population. - Deaths under I year per 1,000 live irthis; others per 

1,000 population. 

may be a similar deficit in registration in inclusion of non-registered deaths in tile 
other parishes. A deficiency in regard to numerator and the exclusion of non-resident 
neonatal deaths was noted in rural St. births in the denominator of tile infant 
Andrew even though procedures were death rate. It is significant to note that 
established whereby deaths were reported Monterrey's hospitals are used for deliveries 
currently for investigation by tile local staff. by non-residents coming from a large out-

For children 1-4 years of age the rate of lying area. 
2.2 per 1,000 population in Kingston-St. The official rate for Monterrey was lower 
Andrew was less than half the rate of 5.4 than the rate for the country as a whole 
for the country as a whole. This higher rate (66.7). No doubt the rural rate is much 
in early childhood for ,Jamaica suggests that higher than that for this city, as has been 
mortality is greater in the rural areas than shown for rural areas of El Salvador, 
in the capital city, and that higher infant Bolivia, and San Juan Province in 
mortality would also be found if registra- Argentina. 
tion was complete. For children 1-4 years of age, the rate of 

Improved procedures such as those made 4.3 per 1,000 population obtained for Mon
possible in the Investigation in Kingston terrey in tile Investigation was less than 
with the introduction of the WHO defini- half the official rate of 9.7 for the whole of 
tion of a live birth need to be extended to Mexico. This difference likewise could be 
the rest of Jamaica. Also, measures should attributed to high death rates in rural areas. 
be established for registration of all deaths 
on a current basis. United States, California 

Mexico The data from the California project 
were unusually favorable, the infant death 

The infant death rate of 60.7 per 1,000 rate being slightly lower than that for the 
live births obtained for Monterrey in the United States (Table 29). The suburban 
Investigation was higher than the official counties had an even lower rate (17.2 per 

rate of 51.7 for the same area (Table 28). 1,000 live births) than that of San Fran-

Among the factors responsible for the cisco (18.5), which was similar to that for 

higher rate in the Investigation were the the State of California (18.3). 
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TABLE 29. Death Rates' Under 5 Years by Age
Group in Two Areas of the Investigation in Cali
fornia, and Official Rates for California and for the 
United States. 

-Under_ U_ -41__Under Under 1-4 

Area 5 years I year years 

InvestigationSan Francisco ............ 5.4 18.5 . 0.8
 

Suburban California ..... 4.1 17.2 0.7 

Officialldata, 1069 

California ............. ..... 18.3 0.8 

United States ............ 4.9 20.7b 0.8 


*Deaths under 1 year per 1,000 live births; others per 

1,000 population.
bProvisional. 

The final report of the California study 

(University of California, 1972) provided 
d ita by ethnic group that revealed higher 
death. rates in the Negro population than 

TAiLE 30. Infant Death Rates' by Ethnic Group 
in the California Project. 

Age group Total White Negro Other 

Total ............. 17.5 15.7 28.8 11.2 


Neonatal ......... 12.7 11.0 20.5 3.2 
Poatneonatal .... 4.8 4.1 8.2 3.5 

1 1 1 

a Deaths per 1,000 live births. 
Sonrre: Final Report of California Study, University of 

California, 1972. 

in the white population and the group 

termed other, which includes those of 
Chinese and Japanese origin (Table 30). 

The California State Health Department 
provided the distribution of live births by 
age of mother, birth order, and birth weight, 
and thus the California project has been 

especially valuable for the analysis of 
mortality taking these variables into ac
count. 

. * * 

These comparisons of the Investigation 
findings with official data indicate several 

fields for action: 
1. Procedures should be established in 

local areas for ensuring registration of each 
birth and each death. 

2. For an accurate knowledge of mor
tality in cities, it is necessary to have data 
by place of residence, both for deaths and 
for births, since hospital facilities of cities 

are used by residents of other urban com
munities and rural areas. 

3. The excessive death rates found in 
rural areas in the Investigation indicate 

the need to extend registration systems 
to cover such areas, or to obtain data by 
alternative methods such as sampling, in 

order to make available basic information 
required for the solution of serious health 

problems. 



Chapter V 

Infant Mortality 

The dynamic and complex process of 
growth and development is the outstanding 
characteristic of the early life of the infant 
(as it is of the rest of childhood). This 
process-a continuous one under normal 
conditions-begins with a state of complete 
dependency on the mother during intrau-
terine life and progresses in a complex and 
sometimes unfavorable enviromnent (luring 
and after birth. Countless factors can inter-
fere with the normal evolution of this 
process and hence with the health of the 
child. 

The interrelationships of factors affecting 
the mother, the fetus, delivery, and post-
natal development constitute an extremely 
important field for analysis in the study of 
multiple causes and conditions responsible 
for morbidity and mortality. For an under-
standing of these interrelationships and as-
sociations, it is necessary to take into 
account also the chain of events leading to 
death. 

Closely related to these considerations is 
the evidence that diseases and their effects 
are not static. The impact that a morbid 
condition may produce on health depends to 
a great extent on the state of the host-that 

is, stage of development, previous illnesses, 
and existence of concomitant pathological 
processes. In an age group in which growth 
and development are biological necessities, 
recurrent episodes of one or more diseases 
have additive or compounded effects; 
repetition of an apparently mild process can 
lead to a critical state of health and even to 
death. Typical examples are the very coin
mon problems of diarrheal diseases and 
respiratory infections which, through 1'e
peated episodes, build susceptibility to a 
point where one episode that would be 
trivial for a healthy child becomes fatal. 
Finally, it is known that morbid conditions 
may have reciprocal and even synergistic 
effects, and therefore effective measures di
rected toward reducing mortality, besides 
saving lives, undoubtedly have vital roles 
in improving the future of survivors. 

In this chapter, the multiple-cause ap
proach is described first, and data are then 
presented on mortality for the entire infant 
period by causes, underlying as well as 
associated, and on mortality for the neo
natal and postneonatal periods. Neonatal 
mortality is analyzed in further depth in 
Chapter VI. 

MULTIPLE CAUSES OF DEATH
 
In the Investigation the term "cause" 
 is is involved either directly or indirectly in 

used to designate whatever disease, syn- the process of death. 
drome, morbid state, or pathologic condition Taking into account the serious diflicul

73 
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ties that could be encountered in mak-
ing the assignments, it was considered im-

portant to establish the interrelationships 
among the causes found in each death. In 

this way, knowledge could be obtained of 

the true associations and of their direct or 
indirect causal roles. With such knowledge, 
it is possible to recommend effective action 
in the health field with emphasis on 
prevention, 

The assignment of causes was based on 
all the information available for each death. 
The starting point was selection of the 

underlying cause of death in accordance 
with the definition* and the rules for selec-
tion and modification set forth in the Inter-
national Classification of Diseases (WHO, 
1967). 

After the underlying cause and the inter-
mediary and terminal diseases or morbid 
conditions were established, the contribu-
tory causest were determined. 

In all the analyses in this Investigation 
the multiple causes of death have been 
classified in two main groups: underlying 
and associated. From the definition of the 
former, it is clear that there are as many 
underlying causes as there are deaths. The 
group of associated causes comprises both 
the contributory and the consequential 
causes, or consequences, the term con-
sequential signifying those morbid condi-
tions that are usually included in the chain 
triggered by the underlying cause (i.e., the 
intermediate and terminal conditions). 

The rationale of this classification is 
similar to that of the international form of 
medical certificate of cause of death, in 

*Underlying cause is "the disease or injury which 
initiated the train of morbid events leading directly
to death." 

t Contributory cause is "any other significant con-
dition which unfavorably influenced the course of the 
morbid process and thus contributed to the fatal out-
come, but which was not related to the disease or con-
dition directly causing death." 

which the underlying cause and its chain of 
events are stated in Part I (items a, b, and 

c) and the contributory conditions in Part 
II. However, from the study of interrela
tions of causes in the Investigation, it ap

pears that in reality the intermediate and 
terminal causes (complications or conse

quences) are not the result of the under
lying cause alone. Instead, it is the complex 
of underlying cause-ccntributory cause 

comwhich together give origin to the fatal 
plications (Serrano, 1969). The implications 
of this concept are exceedingly important 
from the preventive viewpoint because 
measures aimed at preventing the under
lying cause are not sufficient if the contribu
tory conditions remain. One example is 
the common association of nutritional 
deficiency and infection, which necessitates 
prevention of both components of the com
plex, without which the phenomenon of 

"substitution" may come into play-that is, 
a death prevented by suppressing one 
underlying cause (usually an infection) 
may later occur as the result of another 
underlying cause (another infection) if the 
contributory condition (nutritional defi
ciency) remains. In this and other chapters 
that follow more evidence is brought forth 
to elucidate the synergistic effects between 
nutritional deficiency and infection (Scrim
shaw et al., 1968), and certain other im
portant associations are discussed. 

The neonatal age group is one in which 
associations and interrelationships of causes 
of death are of great importance. Deaths 
during this period may he the result of 
prenatal factors (maternal or fetal), condi
tions present during birth, postnatal condi
tions, or combinations of any of these. 
Among the prenatal maternal factors, some 

are related to pregnancy itself and some to 

other conditions. These other conditions in 
the mother, however, may be intimately 
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connected with an obstetric or prenatal con- born to a preeclamptic mother who had a 

dition. The diabetic mother, for example, partial separation of placenta prior to 

could after difficult labor give birth to an delivery. At birth, the infant's weight was 

1,030 grams and its condition fair. The
abnormally large baby susceptible to hypo-

clinical course was characterized by pro
glycemia and respiratory distress. 

the gresssive respiratory distress and death
The following example taken from 

an episodeof occurred on the third day afterInvestigation illustrates the complexity 
of death in this age group. of bleeding from the respiratory and diges

multiple causes 
was a tive systems.A child who died at 3 days of age 

product of a seven-month pregnancy and 

Preeclampsia of pregnancy 
Premature separation of placenta 
Immaturity 
Respiratory distress syndrome 
Hemorrhagic disease of the newborn 

(terminal) 

At the time of death neither the maternal 

nor the placental conditions were acting 

upon this child. The immaturity or pre-

maturity was a consequence of the pre-

eclampsia and its complication (premature 

separation of placenta) and at the same 

time was an important factor in the devel-

opment of the respiratory distress and 
causehemorrhagic condition. The only 

certificate ofmentioned in the medical 

cause of death was prematurity, yet all the 

necessary information related to the under-

lying cause and its consequences was avail-

able in the hospital record. The sequence 

element is very important to an understand-

ing of the cause-effect relationship within 

the multiple-cause constellation in this age 

period, and it is essential that the maternal, 

fetal, obstetric, and postnatal factors be 

taken into account in order to provide ade-

quate medical care. 
official mortality statisticsUndoubtedly, 

would improve greatly if all the diagnoses 

stated in the death certificate were used in 

the analyses of causes of death. A con-

sultant group convened by the World 

Health Organization in October 1969 for-

The multiple causes assigned were: 

762.1 Underlying cause 
770.1
 
777
 
776.2 Consequences 

778.2 

mulated similar recommendations in regard 

to analyses and basic tabulations of mul

tiple causes of mortality using death certi

ficates as source of data (WHO, 1969). 

An even greater benefit would be ob

tained if selected centers, at least, could 

routinely collect information complemen

tary to the medical certificate of death, 

using data from clinical histories and 

autopsies (Puffer, 1970). All actions aimed 

at improving the quality of clinical his

tories, autopsies, and death certificates will 

contribute toward improvement of the in

formation needed for a successful study of 

multiple causes of mortality. 
Only through the multiple-cause ap

proach is it possible to measure the real 

magnitude of serious health problems that 

have remained occult because studies were 

based only on single causes. The method 

used in this Investigation involves a 

sequential or chronological interrelation

ship, which is at times difficult to establish. 

Nevertheless, the effort made is recom

mended for other community-centered in
an excellentvestigations since it provides 

with aspects thatepidemiologic experience 
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escape single-cause analysis. The knowl- tality, should serveas a .basis for health 
edge so derived, complemented by the study planning and teaching, with an integrated 
of other various factors involved in mor- multidisciplinary focus. 

MORTALITY BY AGE GROUP 

The infant is at greatest risk of death in The infant death rates for 24 areas 
the first few hours and days of life, and (Table 31) varied widely, from less than 
mortality declines rapidly from high rates 20 per 1,000 live births in three areas to 120 
in the first dJay to the lowest ones later in or more in two rural areas (the highest 
childhood. Of the 35,095 deaths under 5 being 7.2 times the lowest). The variation 
years of age subjected to thorough study of
 
multiple causes and related factors, 27,602 TABLE 31. Death Rates' in Infancy, Neonatal,


and Postneonatal Periods in 24 Areas of 15 
or nearly four-fifths (78.6 per cent) were of Projects.
 
infants. The infant period is divided into 

yder Postneonatal (0-27 (lays of age) and post- Project and n nata 
_ I year11 months). Projectandarea(28 lays throughneonatal 

More than a third of the deaths of children ARGENTINA
under 5 years were neonatal deaths (12,674, Chaco Province 

Resistencia ............ 76.2 33.4 42.9 

or 36.1 per cent). Rural departments.. 85.0 30.9 54.1 
5 years San Juan ProvinceIn several areas deaths under 

San Juan (city) ........ 50.7 20.6 21.1
 

were heavily concentrated in the neonatal 	 Suburban departments.. 87.9 44.6 43.3 
Rural departments ..... 94.5 39.6 54.9 

period, accounting for more than 60 per cent BOLIVIA 

in three areas in Canada and California: La Paz ................ 73.0 28.5 44.5 
Viacha ................ 123.5 49.4 74.1 

Percent BRAZIL 
Recife ................... 91.2 35.3 55.9 

California, suburban counties 63.7 Ribeirlo Preto 

San Francisco 62.8 Ribeirio Preto (city)... 43.0 24.0 19.0
 

Sherbrooke 61.7 Franca................715 36.9 34.6
 
Communities .......... 50.8 27.1 23.7 

8o Paulo ............... 65.1 33.7 31.5
At the other extreme, the following four CANADA 

areas had very low percentages in the Sherbrooke .............. 18.3 13.5 4.8CHILE 

neonatal period: Santiago .............. 54.9 27.2 27.7 

Comunas .............. 57.9 19.4 38.5 
Percent COLOMBIA 

San Salvador 26.4 Cai .................... 54.6 25.4 29.2 
Cartagena............... 47.8 22.4 25.4


Viacha 26.1 Medellin ................ 47.6 19.7 27.9
 

La Paz 	 25.5 EL SALVADOR
El Salvador, rural 18.0 San Salvador .......... 81.7 28.2 53.8 

Rural municipioa....... 120.0 36.1 83.9 
JAMAICA

This great variation in distributions of Kingston-St. Andrew ..... 38.8 24.2 14.6 

deaths by age, as well as by causes, indi- MEXICO
Mouterrey ............... 60.7 26.0 34.8 

cates the complexity of the process of UNITED STATES 

analyzing and interpreting data on infant 	 San Francisco .......... 18.5 13.0 5.5 

California, suburban i7.2 12.7 4.5
mortality fr)m areas with such widely 


divergent health problems. 0Per 1.000 live births.
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was less for neonatal mortality, with ranges 
from, 12.7 to 49.4 per 1,000 live births, but 

much'greater for postneonatal mortality, 
from 4.5 to 83.9 per 1,000. 

Study of the infant deaths by age and by 

causes reveals a wide diversity in patterns. 

Chapter V. Infant Alortalit 

Each of the 24 areas appears to have 

distinct differences from the others, though 
there are similarities as well. The various 

patterns can be viewed critically in terms of 
the possibilities of reducing mortality by 

means of preventive programs. 

UNDERLYING AND ASSOCIATED CAUSES
 

Underlying and associated causes of 

infant mortality for important groups of 

causes are given for 24 areas* in Table 32. 
Five groups of causes for these same areas 

are shown in Figure 37, in descendirg order 
of the infant death rates from all causes. 

The broad group of certain causes of 

perinatal mortality (categories 760-778 of 

the International Classification of Dis-

eases) is of particular importance during 

the neonatal period and includes conditions 

originating prior to or during pregnancy in 

the mother or during delivery or soon after. 

This group was responsible for from 9.0 to 

34.1 deaths pier 1,000 live births as under-

lying causes in Sherbrooke, Canada, and in 

Viacha, Bolivia, respectively. The rates for 

the same group as associated causes varied 

from 16.4 in rural Chaco to 60.6 in the 

suburba. departments of San Juan Prov-

ince. The rule of immaturity (category 777) 

as an underlying cause is relatively insig-

tificant because the rules for classification 

specify that it is not to be used if any other 

cause of perinatal mortality is reported. 
However, the contribution of this condition 
to mortality as an associated cause is ap-

parent, as can be seen in Figure 37 and in 
Table 32, the range being from 9.3 per 1,000 
live births (Sherbrooke) to 29.4 (San Juan 

* Rural St. Andrew is included with Metropolitan 
Kingston in the Kingston-St. Andrew project. 

suburban). Fourteen of the 24 areas had 

death rates of 15.0 or higher from im

maturity as an associated cause. Only in 

the projects in Canada and California were 

the rate- less than 10 per 1,000 live births. 
The rol3 of immaturity as an important 
contributor to mortality is thus being clari
fled in this report. 

Mortality is given also for six other 

groups of perinatal causes. Since nearly all 

deaths from these causes occur in the 

neonatal period, mortality for each of these 

groups is analyzed in depth in Chapter VI 

(Neonatal Mortality). 
The broad group of infective and para

sitic diseases (000-136) is essentially con

stituted by infectious diseases. Their role 

as underlying causes varied widely; they 

produced more than half of all infant deaths 

in both areas of the El Salvador project and 

only 4 out of 310 in Sherbrooke, that is 0.2 

deaths per 1,000 live births. In all the Latin 

American proiects the death rates from 

infectious diseases were lower as associated 

than as underlying causes. However, many 

infectious diseases were found to be asso
ciated causes-some to other infectious dis

eases and others to noninfectious underlying 
causes. Utilization of the multiple-cause 
approach thus provides knowledge of the 

contribution of these diseases as associated 

as well as underlying causes of death. 
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TArns 32. Underlying and Associated Causes of Infant Deaths' in 24 Areas of 15 Projects. 
UNDER- ASOMNE- ASSO- UNE- Aso-
LYING CIATED LYING MATED LYING CIATED 

Cause No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

ARGENTINA, Chaco Province ARGENTINA 
Resistencia Rural departments San Juan (city) 

All causes ............................. 747 76.2 068 08.8 663 85.0 650 83.3 295 50.7 587 100.9 

Infectious diseases .............000-130 296 30.2 97 0.9 302 38.7 59 7.6 81 13.0 80 13.7 
Nutritional deficiency ............ 260-269 20 2.0 250 25.5 10 1.3 205 26,3 4 0.7 51 8.8
 
Diseases of nervous system .......310-389 13 1.3 21 2.1 23 2.0 25 3.2 11 1.9 8 1.4
 
Diseases of respiratory system ....460-519 104 10.6 134 13.7 133 17.1 05 12.2 43 7.4 09 11.0
 
Congenital anomalies ............ 740-759 35 3.0 14 1.4 11 1.4 5 0.0 18 3.1 8 1.4
 
Certain perinatal causes .......... 760-778 -10 24.1 257 26.2 135 17.3 128 16.4 123 21.1 230 39.5
 

Maternal conditions ........... 760-763 16 1.6 1 0.1 9 1.2 1 0.1 13 2.2 4 0.7
 
Difficult labor, birth injury. .764-768, 772 56 5.7 18 1.8 26 3.3 3 0.4 43 7.4 15 2.6
 
Conditions of placenta and cord..770.771 17 1.7 3 0.3 7 0.9 2 0.3 12 2.1 12 2.1
 
Ilemolytic disease ............. 774.775 8 0.8 - - 4 0.5 - - 5 0.0 1 0.2
 
Anoxic, hypoxie conditions ......... 776 56 5.7 51 5.2 29 3.7 26 3.3 19 3.3 47 8.1
 
Inmaturity ....................... 777 22 2.2 169 17.2 29 3.7 85 10.9 4 0.7 104 17.9
 

Other ........................769,778 61 6.2 15 1.5 31 4.0 11 1.4 27 4.6 47 8.1
 
Other causes ................. Remainder 43 4.4 195 19.0 40 6.3 133 17.1 15 2.6 141 24.2
 

ARGENTINA, San Juan Province BOLIVIA 

Suburban departments Rural departments La Paz 

All causes ............................. 696 87.9 1,468 185.4 009 94.5 1.730 179.8 2,685 73.0 2,841 77.3
 
Infectious diseases ...............000-136 220 27.8 207 26.1 334 34.7 211 25.1 835 22.7 239 0.5
 
Nutritional deficiency ............ 260-269 22 2.8 165 20.8 29 3.0 240 24,9 36 1.0 710 19.3
 
Diseases of nervous system .......310-389 15 1,9 36 4.5 25 2.6 43 4.5 22 0.6 28 0.8 
Diseases of respiratory system....460-510 137 17.3 198 25.0 214 22.2 250 26.9 996 27.1 600 16.3 
Congenital anomalies ............ 740-759 37 4.7 37 4.7 31 3.2 14 1.5 47 1.3 26 0.7 
Certain perinatal causes .......... 760-778 229 28.9 480 60.6 239 24.8 462 48.0 548 14.9 710 19.3 

Maternal conditions ........... 760-763 12 1.5 11 1.4 15 1.6 13 1.4 53 1.4 11 0.3
 
labor, birth 50 69 120 31Difficult injury..764-768,772 6.3 46 5,8 7.2 30 3.1 3.5 0.8 

Conditionsof placenta and cord..770, 771 16 2,0 13 1.6 22 2.3 II 1,1 42 1.1 26 0.7 
Ilemolytic disease ............. 774,775 10 1.3 - - 8 0.8 2 0.2 6 0.2 1 0.0 
Anoxie, hypoxic conditions ......... 776 50 7.4 84 10.6 53 5.5 78 8.1 158 4.3 121 3,3
 
Immaturity ...................... 777 4 0.5 233 20.4 8 0.8 241 25.1 43 1.2 432 11.8
 
Other ........................ 769,778 78 9.8 93 11.7 64 6.7 87 0.0 117 3.2 88 2.4
 

Other causes ............... Remainder 31 4.5 345 43.6 37 3.8 471 40.0 201 5.5 528 14.4
 

BOLIVIA BRAZIl. BRAZIL 
Viachn Recife Ribeir.o Prato (city) 

All causes ............................. 105 123.5 82 96.5 2,773 01.2 5.084 167.2 400 43.0 773 83.0
 
Infectious diseases ............... 000-130 32 37.6 It0 11.8 1,411 40.4 711 23,4 138 14.8 49 5.3
 
Nutritional deficiency ............ 260-269 - - 25 29.4 47 1.5 1,033 34.0 2 0.2 114 12.2
 
Diseases of nervous system .......310-389 2 2.4 - - 44 1.4 107 3.5 13 1.4 23 2.5 
Diseases of respiratory system. . 460-519 39 45.9 18 21.2 316 10.4 901 29.6 35 3.8 121 13.0 
Congenital anomalies ........... 740-759 - - - - 111 3.7 81 2.7 38 4.1 24 2.6 
Certain perinatal causes .......... 760-778 29 34.1 24 28.2 725 23.8 1,095 36.0 159 17.1 274 29.4
 

Maternal conditions ........... 760-763 3 3.5 - - 28 0.9 13 0.4 9 1.0 2 0.2 
Diffieult labor, birth injury..764-768. 772 4 4.7 I 1.2 136 4.5 44 1.4 27 2.9 9 1.0 
Conditions of placenta and cord..770, 771 - - - - 58 1.9 20 0.7 14 1.5 6 0.6 
Ilemolytic disease ............. 774,775 1 1.2 - - 10 0,3 1- - 1 01 - -
Anoxic, hypoxic conditions ....... 778 15 17r, 7.1 260 8.6 188 6.2 58 6.2 61 6 
Immaturity ....................... 777 1 1.2 16 18.8 59 1.9 675 22.2 1 0.1 163 17.5 
Other ........................ 769,778 5 6.9 1 1.2 174 5.7 155 5.1 49 5.3 33 3.5 

Other causes ................. Remainder 3 3.5 5 5.0 119 3.9 1,156 38.0 15 1.6 168 18.0
 

BRAZIL, Ribeirto Pr to BRAZIL 

Franc.x Communities SAO Paulo 

Ali causes ............................. 364 71.5 4,25122.8 195 50.8 328 85.4 3.788 65.1 7,651 131.6
 
Infectious diseases ...............000-136 144 28.3 36 7.1 08 17.7 21 5.5 1,411 24.3 1,067 18.3
 
Nutritional deficiency ........... 260-269 9 1.8 110 21.6 - - 64 16.7 61 1.0 1,001 17.2
 
Diseases of nervous system .......310-389 91 1.8 6 1.2 5 1.3 9 2.3 177 3.0 105 3.4
 
Diseases of respiratory system ....460-519 40 7.9 68 13.4 23 6.0 39 10.2 604 10.4 1,045 18.0 
Congenital anomalies ........... 740-750 20 3.9 15 2.9 10 2.0 6 1.6 213 3.7 144 2.5 
Certain perinatal causes .......... 760-778 122 24.0 205 40.3 85 22.1 108 28.1 1,148 19.7 2,205 37.9 

Maternal conditions ........... 760-763 6 1.2 2 0.4 5 1.3 3 0.8 107 1.8 61 1.0 
Difficult labor, birth injury..764-768, 772 27 5.3 8 1.6 8 2.1 4 1.0 222 3.8 109 1.0 
Conditions of placenta and cord..770, 771 9 1.8 1 0.2 2 0.5 - - 98 1.7 27 0.5
 
ilemolytic disease ............. 774.775 2 0.4 - 1 0.3 - - 26 0.4 15 0.3
 
Anoxic, hypoxie conditions ......... 776 60 11.8 49 9.6 47 12.2 24 6,2 364 6.3 388 0.7
 
Immaturity ....................... 777 3 0.6 117 23.0 1 0.3 64 16.7 46 0.8 1,178 20.3
 
Other ........................ 769.778 15 2.9 28 5.5 21 5.5 13 3.4 285 4.9 427 7.3
 

Other causes ................. Remainder 20 3.0 1 185 36.3 4 1.0 1 81 21.1 1 174 3.0 1 1,994 34.3
 

- With rates per 1,000live births. 
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TABux 32. Underlying and Associated Causes of Infant Deaths' in 24 Areas of 15 Projects (cont.). 

UNDER- IASSO- UNDE- AS.IUDR ASSO-
LYING CIATED LYING CIATED LYING CIATED 

Cause No. Rate No. Rate No. Rate No. Rate I No. Rate No. Rate 

CHILECANADA 
Sherbrooke Santiago Comunas 

All causes ............................. 310 18.3 446 26.3 2,207 54.9 3,635 90.5 197 57.9 303 89.1
 

Infectious diseases ............... 000-136 4 0.2 8 0.5 577 14.4 405 10.1 77 22.6 
 32 9.4 
11.4 4 1.2 62 18.2Nutritional deficiency ............ 260-269 - - 6 0.4 36 0.9 458 


92 2.3 11 3.2 11 3.2Diseases of nervous system ....... 310-389 1 0.1 10 0.6 73 1.8 
Diseases of respiratory system .... 460-519 27 1.6 25 1.5 453 11.3 557 13.9 41 12.1 53 15.6 
Congenital anomalies ............ 740-759 98 5.8 81 4.8 155 3.9 111 2.8 13 3.8 11 3.2 
Certain perinatal causes .......... 760-778 152 9.0 283 16.7 781 19.4 1,408 35.0 39 11.5 69 20.3 

Maternal conditions ........... 760-763 20 1.2 8 0.5 85 2.1 85 2.1 3 0.9 5 1.5 
Difficultlabor, hirth injury..764-768, 772 18 !.1 17 1.0 128 3.2 104 2.6 5 1.5 4 1.2 
Conditionsof piacenta and cord..770, 771 20 1.2 8 0.5 80 2,0 20 0.5 4 1.2 2 0.0 
Hemolytic disease ............. 774,775 13 0.8 1 0.1 40 1.0 12 0.3 4 1.2 2 0.6 
Anoxic, hypoxic conditions ......... 776 26 1.5 58 3.4 181 4.5 259 6.4 12 3.5 12 3.5 

1 0.3 39 11.5Immaturity ....................... 777 9 0.5 158 9.3 30 0.7 762 19.0 

10 2.9 5 1.5Other .......................... 769,778 46 2.7 33 1.9 237 5.9 166 4.1 


15.0 12 3.5 65 19.1Other causes ................. Remainder 28 1.6 33 1.9 132 3.3 604 

COLOMBIA 

Cali Cartagena Medellin 

81.7 856 47.8 1,587 88.7 024 47.6 1,621 83.6 

Infectious diseases ............... 000-136 440 20.9 206 9.8 326 18.2 244 13.6 344 17.7 171 8.8
 
Nutritional deficiency ............ 260-269 44 2.1 262 12.4 40 2.2 238 13.3 23 1.2 285 14.7
 
Diseases of nervous system ....... 310-389 26 1.2 28 1.3 18 1.0 36 2.0 25 1.3 29 .5
 

All causes ............................. 1,153 54.6 1,723 


Diseases of respiratory system .... 460-519 16! 7.6 290 13.7 82 4.6 231 12.9 123 6.3 281 14.5 
2,5Congenital anomalies ............ 740-759 56 2.7 52 2.5 57 3.2 54 3.0 69 3.6 49 


15.7 15.2 516 26.6Certain perinatal causes .......... 760-778 377 17.9 578 27.4 281 435 24.3 294 


Maternal conditions ........... 760-763 51 2.4 12 0.6 33 1.8 11 0.6 38 2.0 28 
 1.4 
Difficult labor, birth injury..764-768,772 66 3.1 46 2.2 59 3.3 23 1.3 58 3.0 57 2.9 
Conditions of placenta and cord..770, 771 33 1.6 9 0.4 .10 2.2 6 0.3 38 2.0 4 0.2 
Hlemolytic disease ........... 774,775 11 0.5 1 0.0 7 0.4 - - 9 0.5 -

Anoxic, bypoxic conditions ......... 776 117 5.5 144 0.8 56 3.1 107 6.0 63 3.2 112 5.8 
Immaturity ....................... 777 19 0.9 302 14.3 13 0.7 241 13.5 4 0.2 261 13.5 
Other ..................... 769.778 80 3.8 64 3.0 73 4.1 47 2.6 84 4.3 54 2.8
 

Other causes ................. Remainder 49 2.3 307 
 14.5 52 2.9 349 19.5 46 2.4 200 14.9 

El, SAIVADOR JAMAICA 

San Salvador Rural inunicipios Kingeton-St. Andrew 

All causes ............................ 2,094 81.7 3,658 142.8 648 120.0 942 174.4 1.589 38.8 2,510 61.3
 
11.0 239 5.8Infectious diseases ............... 000-136 1.148 44.8 335 13.1 416 77.0 104 19.3 452 


37 0.9 206 5.0Nutritional deficiency ............ 260-269 29 1.3 568 22.2 13 2.4 185 34.3 

2.6 29 0.7 54 1.3

Diseases of nervous system ....... 310-389 20 0.8 48 1.9 5 0.9 14 

118 2.9 269 6.6Diseases of respiratory system .... 460-519 283 11.0 603 23.5 18 14.4 135 25.0 

4.4 18 3.3 130 3.2 112 2.7
Congenital anomalies ............ 740-759 92 3.6 62 2.4 24 


139 25.7 714 17.4 1,225 29.9
Certain perinatal causes .......... 760-778 446 17.4 824 32.2 94 17.4 


16 3.0 2 0.4 111 2.7 41 1.0Maternal conditions ........... 760-763 68 2.7 32 1.2 

Difficult labor,birth injury.. 764-768.772 116 4.5 71 2.8 19 3,5 3 0.6 87 2.1 68 1.7 

1.3 2(1 0.8 9 1.7 1 0.2 30 0.7 13 0.3Conditionsof placentaand cord..770, 7
7 1 34 

2 0.0Hemolytic disease ............. 774, 775 11 0.4 4 0.2 - - 1 0.2 16 0.4 

776 94 3.7 130 5.1 24 4.4 31 5.7 184 .3.5 235 5.7

Anoxic, Iypoxic conditions ......... 
 1.5 692 16.9Immaturity ....................... 777 6 0.2 463 18.1 5 0.9 81 15.0 63 

Other ........................ 769,778 117 4.6 104 4.1 21 3.9 20 3.7 223 5.4 174 4.2
 

64.3 109 2.7 405 9.9
Other causes ................. Remainder 76 3.0 1,218 47.5 18 3.3 347 


UNITED STATESMEXICO 
Monterrey San Francisco California, suburban 

18.5 356 31.5 575 17.2 997 29.83,220 60.7 5,859 110.5 209All causes ............................. 

16 1.4 13 1.3 27 0.8 36 1.1

Infectious diseases ............... 000-136 1,364 25.7 770 14.5 

- - 7 0.6 - - 14 0.4

Nutritional deficiency ............ 260-269 44 0.8 959 18.1 
 16 0.5
Diseases of nervous system ....... 310-389 74 1.4 165 3.1 7 0.6 6 0.5 8 0.2 

60 1.8
985 18.6 33 2.9 24 2.1 14 1.3 

Congenital anomalies ............ 740-759 227
Diseases of respiratory system .... 460-519 523 9.9 

4.3 126 2.4 32 2.8 57 5.0 115 3.4 158 4.7 
9.6 653 19.5 

Certain perinatal causes .......... 760-778 812 15.3 1,390 26.2 100 9.4 231 20.4 321 


81 1.5 59 1.1 13 1.1 9 0.8 39 1.2 19 0.6
Maternal conditions ........... 760-763 
 1.6 31 0.9 54 1.6
Difficultlabor, birth injury .764-768,772 169 3,2 98 1.8 11 1.0 18 

.3 0,4 71 2,4 16 0.5 
Conditiorsofpiacenta andcord..770, 771 116 2.2 41 0.8 24 2.1 

3 0.3 4 0.3
Hemolytic disease ........... 774,77 21 0.4 4 0.1 2 0.2 

Anoxic, ypoxic conditions.......... 
 776 141 2.7 342 6.5 24 2.1 57 5.0 49 3.5 360 4.8 

3 0.3 112 9.9 16 0.5 322 9.6 
Immaturity ............ .... .777 62 1.2 663 12.5 78 2.3
3.5 29 2.6 31 2.7 104 3.1 . 7 222 183Other ................... '69,778 4.2 


1.8 1 60 1.827.6 15 1.3 18 1.6 60
Other causes ................. Remainder 176 3.3 1,464 


a With rates per 1,000 live births. 
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Fid. 37. Broad Groups of Underlying and Associated Causes of Infant Mortality' 

in 24,Areas of 15 Projects. 
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Diseases of the respiratory system (460-
519)-which include those of the upper 
respiratory tract, influenza, bronchitis, 
bronchopneumonia, pneumonia, and other 
conditions-were underlying causes of 45.9 
infant deaths per 1,000 live births in 
Viacha, 27.1 per 1,000 in La Paz, and 22.2 
in the rural departments of San Juan Prov-
ince. With the exception of the rural de-
partments of Chaco Province and both 
areas in the Bolivia project, all the Latin 
American areas had higher death rates 
from respiratory diseases as associated 
causes than as underlyihg causes. In Sher-
brooke and San Francisco the rates for these 
diseases as underlying and as associated 
causes differed only slightly; the rates were 
low (below 3 per 1,000 live births) for both 
types of causes in these two areas as well 
as in the suburban California counties. 

Congenital anomalies (740-759) were un-
derlying causes of a high proportion of 
infant deaths in Sherbrooke-98 deaths, or 
31.6 per cent. The rate of 5.8 per 1,000 live 
births was higher than in the other projects. 
However, relatively high rates were noted 
in the suburban departments of San Juan 

ChapterV. Infant Mortality 

(4.7), in the rural municipios of El Salvador 
(4.4), and in Monterrey (4.3). In three 
areas (Sherbrooke, rural municipios of El 
Salvador, and Monterrey) the death rates 
were high from congenital anomalies of the 
central nervous system. In the California 
project more anomalies were reported as 
associated causes than as underlying causes, 
several anomalies having been diagnosed in 
the same infant. In all other projects the 
reverse was usually noted, with higher 
rates as underlying causes. Mortality from 
specific types of congenital anomalies is dis
cussed in Chapter X. 

Nutritional deficiency (260-269), which 
includes the various forms of protein-calorie 
malnutrition, constitutes another important 
group of causes. The role of nutritional 
deficiency and immaturity in mortality has 
in the past been masked by adherence to 
the principle of underlying cause, both con
ditions usually being assigned as associated 
causes. As is illustrated in Figure 37, these 
two conditions have high death rates as 
associated causes in many of the Latin 
American projects, especially in those with 
high infant death rates. 

ROLE OF IMMATURITY AND NUTRITIONAL DEFICIENCY
 

Immaturity and nutritional deficiency 
constitute deficits in growth and develop-
ment during intrauterine and early life. The 
data on these causes have been processed so 
as to make only one assignment for each, 
immaturity (777) or nutritional deficiency 
(260-269). It is thus possible to obtain the 
number of infant deaths in which one of 
these causes is present (Table 33). 

As was revealed by the data in Chapter 
III, the frequency of deaths of neonates 
with low birth weights (2,500 grains or less) 
was relatively high in many of the projects. 
Of the 24 areas, there were six in which 

immaturity was reported as underlying or 
associated cause for at least 20 deaths per 
1,000 live births in infancy; in contrast, the 
two areas in California had rates of only 
10.1 and 10.2. 

Low-birth-weight infants surviving the 
first month of life often develop a super
imposed nutritional deficiency state. Like
wise, nutritional deficiency develops in 
many infants weighing 2,501 grams or more 
as a result of repeated attacks of diarrheal 
disease or other morbid conditions, usually 
associated with inadequate intake of pro
teins and calories. In the Latin American 
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TALe 33. Immaturity and Nutritional Deficiency as Underlying or Associated Cause of Infant Deaths' 
in 24 Areas of 15 Projects. 

Underlying or associated cause 

Project and are& Total Immaturity or 

infant 
deaths 

nutritional 
deficiency 

Immaturity Nutritional 
deficiency 

No. Rate No. Rate No. Rate No. Rate 

ARGENTINA 
Chaco Province 

Resistencia ...................... 747 76.2 461 47.0 191 19.5 270 27.6 
Rural departments ............... 663 85.0 329 42.2 114 14.6 215 27.6 

San Juan Province 
San Juan (city) .................. 295 50.7 163 28.0 108 18.6 55 9.5 
Suburban departments ............ 696 87.9 424 53.5 237 29.9 187 23.6 
Rural departments ............... 909 94.5 518 53.8 249 25.9 269 28.0 

BOLIVIA 
La Paz ........................ 2,685 73.0 1,221 33.2 475 12.9 746 20.3 
Viacha ........................ 105 123.5 42 49.4 17 20.0 25 29.4 

BRAZIL 
Recife ............................ 2,773 91.2 1,814 59.7 734 24.1 1,080 35.5 
Ribeirio Preto 

Riheirio Preto (city) ............. 400 43.0 280 30.1 164 17.6 116 12.5
 
Franca ......................... 364 71.5 239 47.0 120 23.6 119 23.4
 
Communities .................... 195 50.8 129 33.6 65 16.9 64 16.7
 

S o Paulo ......................... 3,788 65.1 2,286 39.3 1,224 21.0 1,062 18.3
 
CANADA
 

Sherbrooke ........................ 310 18.3 173 10.2 167 9.8 6 0.4
 
CHILE 

Santiago ........................ 2,207 54.9 1,286 32.0 792 19.7 494 12.3 
Conunas........................ 197 57.9 106 31.2 40 11.8 66 19.4 

COLOMBIA 
Cali .............................. 1,153 54.6 627 29.7 321 15.2 306 14.5 
Cartagena ........................ 856 47.8 532 29.7 254 14.2 278 15.5 
Medellfn .......................... 924 47.6 573 29.5 265 13.7 308 15.9 

EL SALVADOR 
San Salvador .................. .2,094 81.7 1,066 41.6 469 18.3 597 23.3 
Rural inunicipios................ 048 120.0 284 52.6 86 15.9 198 36.7 

JAMAICA 
Kingston-St. Andrew .............. 1,589 38.8 998 24.4 755 18.4 243 5.9 

MEXICO 
Monterrey ........................ 3,220 60.7 1,728 32.6 725 13.7 1,003 18.9 

UNITED STATES 
San Francisco ................... 209 18.5 122 10.8 115 10.2 7 0.6
 
California, suburban ............. 575 17.2 352 10.5 338 10.1 14 0.4
 

8 With rates per 1,000 live births. 

areas the infant deaths with nutritional proportions of infant deaths have this im
deficiency as an underlying or associated portant evidence of insufficient growth and 
cause varied from 5.9 per 1,000 live births development. In fact, in nine areas the 
in Kingston-St. Andrew to high rates of number of infant deaths with these condi
35.5 in Recife and 36.7 in the rural muni- tions as a cause was at least 40 per 1,000 
cipios of El Salvador. live births. In Recife the rate was exceed-

If the deaths from these two causes are ingly high-59.7 per 1,000. These high rates 
combined (immaturity and nutritional defi- point clearly to the need for preventive 
ciency) it can be seen that relatively high measures to combat these serious conditions. 
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In the three areas in Northern America, Fiu. 38. Immaturity and Nutritional Deficiency
immaturity was stated for more than half as Underlying or Associated Cause in InfantMortality in 24 Areas of 15 Projects.
the infant deaths: 53.9 per cent in Sher- oA,. PIN ,.ooo.........S 

brooke, 55.0 per cent in San Francisco, and o 0. . .o1 ,0o0310o 
58.8 per cent in the California counties. ,oIv,,, ,m,, 

SAl Jul 10*11t
Deaths in which nutritional deficiency was ,,n€,,SIR Jul~ S~lI|ANIII
 

reported were rare in these three places. cRIO,IISANSALVADOR 

Differences in the size of these problems I,,EN
 

in urban and rural areas were evident in two ,u,CA
 
10 PaULOprojects with relatively complete data, 

namely, San Juan Province and El Salva- 'SA1,16,CALl 

dor. In San Juan the rates of 53.8 and 53.5 Itr0 CoMMUiiiishi JUAN101T11 

for the two causes combined in the rural ,,,,1110 PLL) IITY 

and suburban departments were 1.9 times , It,11,, 

the rate in the city of San Juan (28.0). In ,,,,ITIONAL NUT. I.ICINCy 

El Salvador the for rural muni- c,""A,,ou,,,,rate the 10o.,.. 

cipios (52.6) was higher than that in the 
city of San Salvador, which was also high 
(41.6). These are clear indications that though important, should not receive the 
probably many rural areas have more seri- highest priority. Likewise, the infant at 
ous problems in these fields than do the high risk of becoming malnourished is the 
cities in the same countries, one that should receive attention. 

Figure 38 shows the marked variation in Several areas that had high death rates 
infant death rates in which immaturity and with immaturity as a cause also had high 
nutritional deficiency were causes. Infants rates for nutritional deficiency, as can be 
with such evidence of deficiency are highly seen in Figure 38. Birth weights were not 
susceptible to infectious diseases. It is thus available for infants born at home (as was 
evident that action to iml)rove the nutri- pointed out in Chapter III), but in spite of 
tional status of infants must include pre- the marked variations in the material avail
vention of low birth weight as well as able from such widely separated areas, 
measures to ensure satisfactory growth there appears to be some correlation of 
after birth. In other words, prevention at these two indicators of deficits in growth 
the primary level should be emphasized by and development. Therefore, concerted 
concentrating efforts on adequate care of efforts should be made to ensure availability 
women at risk of giving birth to a low- of data of good quality in order to expand 
weight product. Measures oriented only to the studies on these relationships and lay 
intensive care of low-birth-weight babies, solid bases for planning preventive action. 

UNDERLYING CAUSES OF NEONATAL AND POSTNEONATAL MORTALITY 

The underlying causes of death in the of Figure 39 for 24 areas, in descending 
neonatal period are distinctly different from order. The postneonatal rates (appearing in 
those in the postneonatal period. Neonatal the right section) fail to demonstrate a con
death rates are shown in the left section sistent relationship with the neonatal rates, 
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Fic. 39. Certain Causes of Neonatal and Postneovtatal Mortality in 24 Areas of 15 Projects. 
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although the three areas with the lowest 
neonatal mortality also have the lowest 
postneonatal death rates. 

For these two age groups the underlying 
causes are given in Table 34, the leading 
groups of causes being shown in Figure 39. 

In the neonatal period more than half the 
deaths were included in the group of certain 
perinatal causes. Infectious diseases were 
responsible for death rates of at least 5 per 
1,000 live births in eight areas (rural Chaco 
6.3, suburban San Juan 7.7, rural San Juan 
7.9, Recife 6.5, Franca 6.5, Sio Paulo 7.5, 
San Salvador 6.3, and rural El Salvador 
11.3). Diarrheal disease was the leading 
cause in this group in all areas except those 
in Canada, California, Kingston-St. Andrew 
in Jamaica, and rural El Salvador. In the 
Sherbrookc project no neonatal death was 
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due to diarrheal disease but one was due to 
septicemia. In San Francisco two were due 
to diarrheal disease, two to septicemia, and 
two to poliomyelitis (in the group of 
others). In the suburban counties of Cali
fornia no death was caused by diarrheal 
disease but six were due to septicemia. In 
the rural municipios of El Salvador more 
deaths were caused by tetanus (28) than by 
diarrheal disease (27). In Kingston-St. An
drew the deaths from septicemia numbered 
more than those from diarrheal disease (57 
and 45). Also in this project tetanus was 
responsible for 16 deaths. 

Thus in addition to diarrheal disease, 

tetanus and septicemia caused many neo
natal deaths in several projects. Tetanus 
was responsible for eight neonatal deaths in 
Resistencia, 15 in rural Chaco, 22 in Recife, 



- - -

85 Chapter V. Infant Mortality 

TABLE 34. Underlying Causes of Neonatal and Postneonatal Deaths" in 24 Areas of 15 Projects. 

POST- POST. POST- POST-
Cause NATANEO- NNEO-T I EO-. NEO-.. NEO-NE .. NEO- NEO- NEtO-

NATAL NATAl, NATAL NATAL NATAl. NATAL NATAL NATAL 

No. Rate No Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Hate 

ARGENTINA, Chaco Province ARGENTINA. San Juan Province 

Resistencia Rural departments San Juan (city) Suburban departments 

All causes ............ 327 33.4 420 42.9 241 30.9 422 54.1 172 29.6 123 21.1 353 4.4.6 343 43.3
 
Diarrheal disease ...... 24 2.4 224 22.9 22 2.8 223 28.6 18 3.1 44 7.6 48 0.1 122 15.4 
Measles .............. - 9 0.9 - - 14 1.8 - - 5 0.9 18 2.3
 
OtherInfectiousdlseases 12 1.2 27 2.8 27 3.5 16 2.1 0 1.0 8 1.4 13 1. 19 2.4 
Nutritional deficiency.. - - 20 2.0 - 10 1.3 1 0.2 3 0.5 - - 22 2.8 
Respiratory diseases... 27 2.8 77 7.9 27 3.5 106 13.6 10 1.7 33 5.7 29 3.7 108 13.0 
Congenital anomalies. 15 1.5 20 2.0 8 1.0 3 0.4 0 1.7 8 1.4 22 2.8 15 1.9 
Perinatal causes ....... 236 24.1 - - 134 17.2 1 0.1 122 21.0 I 0.2 229 28.) - -
Other ................ 13 1.3 43 4.4 23 2.9 4.1 6.3 5 0.9 21 3.0 12 1.5 39 4.9 

ARGENTINA. BOIIVIA IRAZIL,R

San Juan Province 
Rural delartments l.a Paz Viacha Recife 

All causes ............ 381 39.6 528 54.9 1.049 28.5 1.636 44.5 42 49.4 1 63 74.1 1,073 35.3 1.700 55.9
 
Diarrheal disease ...... 62 6.4 216 22.5 81 2.2 510 13.9 2 2.4 17 20.0 146 4.8 095 :12.7 
Measles ...............- - 20 2.1 I 0.0 150 4.1 - - i 1 12.9 I 0.0 129 4.2 
Other infectious diseases 14 1.5 22 2.3 26 0.7 67 1.8 - - 2 2.4 51 1.7 89 2.9 
Nutritionaldeficiency.. 1 0.1 28 2.9 1 0.0 35 1.0 - - - - - 47 1.5 
Respiratory diseases... 49 5.1 165 17.2 298 8.1 698 19.0 10 11.8 29 34.1 62 2.0 254 8.4 
Congenital anomalies. I1 1.1 20 2.1 27 0.7 20 0.5 - - - 55 1.8 56 1.8 
Perinatal causes ....... 239 24.8 - - 543 14.8 5 0.1 29 :1.1.I - - 721 23.7 4 0.1 
Other ............... . .5 0.5 57 5.9 72 2.0 151 4.1 I 1.2 4 4.7 :17 1.2 126 4.1 

BRAZIL, Ribeirfo Prte IIRAZIL 

lFranra (ommunitices S'0 PauloRibeirlo Prto (city) 

All causes........... 223 24.0 1 177 19.0 188 36.9 176 34.6 101 27.1 91 23.7 1.958 33.7 1.830 31.5
 
Diarrheal disease ...... 22 2.4 1 03 10.0 32 6.3 102 20.0 5 1.3' 54 14.1 356 6.1 793 13.6 
Measles .............. .- - 8 0. - - 3 0.6 - - 2 0.5 - - 52 0.9
 
Otherinfectious diseases 5 0.5 10 1.1 I 0.2 6 1.2 2 ).5 5 1.3 82 IA 128 2.2 
Nutritional deficiency. - - 2 0.2 - - 9 1.8 - I 2 0.0 50 1.0 
Respiratory diseases . 12 1.3 23 2.5 II 2.2 29 5.7 (1 1.11 17 4.4 18. 3.2 420 7.2 
Congenital anomalies. 19 2.0 19 2.0 12 2.4 8 1.6 4 1.0 (1 1. 117 2.0 96 1.7 
Perinatal causes ........ 159 17.1 - - 122 24.0 - - 85 22.1 - ,133 19. 5 0.3 
Other ................ . 6 0.6 22 2.4 10 2.0 19 3.7 '2 0.5 7 1.8 J 8.1 1.4 267 4.6 

CANADA CIIIIE C___(Ol)M IlIA 
Sherbrooke Santiago Co1uns Cali 

25.4 
Diarrheal disease ... - 2 0.1 65 1.6 385 0.6 6 1.8 12 12.4 25 1.2 337 16.0 
Measles.............. - - - - - 9 0.2 - - 1 0.3 - - 14 0.7 
Otherinfectiousdiseases -I 0 11 0.1 60 1.5 58 1.4 5 1.5 23 .18 32 1.5 32 1.5 
Nutritional deficieny - 36 0.9 -- 4 1.2 - - 44 2.1 
Respiratory diseases.. 5 0 22 1.3 79 2.0 374 9.3 10 2.9 31 .1 54 2.6 107 5.1 
Congenital anomalies.. 65 3.8 33 1.9 74 1.8 81 2.0 5 1.5 8 2.4 27 1.3 29 1.4 
Perinatal causes ....... 152 9.0 - - 772 192 9 02 38 1. I 03 375 17.8 2 0.1 
Other ................ 6. 0.4 I 23 1.4 44 1: 101 4.0 2 0.1 21 6.2 23 1.1 52 2.5 

COLOMItlA l. SAI.VAI)(t 

All causes ............ 229 13.5 81 4.8 1,094 27.2 1,113 27.7 66 19.4 131 38.5 '361 617 29.2
 

Cartagena Medellin San Salvador turalinunicilioas 

27.9 36.1 
Diarrheal disease ...... 23 1.3 119 11.1 23 1.2 266 13.7 105 4.1 856 33.A 27 5.0 310 57.4 
Measles .............. - - 24 1.3 - - 17 0.9 1 0.0I 45 1.8 -- 16 3.0 
Otherinfectiousdiseases 31 1.7 49 2.7 10 0.5 28 I.1 55 2.1 86 3.. 34 (.3 29 5.4 
Nutritional deficiency. - 40 0.1 11.22 - - 29 1.1 13 2.4 
Respiratory diseases. 25 1.4 57 3.2 21 1.1 102 5.3 51 2.0 232 9.1 18 3.3 60 11.1 
Congenital anomalies. 23 1.3 34 1.9 26 1.3 43 47 1.8 45 1.8 IS152.8 9 1.7 
Perinatal causes ....... 280 15.6 1 0.1 291 15.0 443 17.3 0.1 4 17.4 - -

Other ................ .19 1.1 5I 2.8 11 0.6 60 3.1 20 (.8 76 3.1) 7 1.3 I 3.0
 

JAMAICA MEXICO STATES 

All causes ............ 401 22.4 455 25.4 383 19.7 541 722 28.2 1.372 53.6 1115 453 83.9
 

U NI'TI.I) 
Hingston-St. Andrew Monterrey San Francisco Cnlifornia, suburban 

All causes ............ 090 24.2 599 14.6 1.377 26.0 1,843 34.8 1.1713.0 62 a.5 423 12.7 152 4.5
 
Diarrheal disease...... 45 1.1 289 7.1 130 2.5 820 15,5 2 (.2 7 0.6 - - 3 0.1 
Measles .............. - - 4 01 - - 120 2,.3 -- - - - - - -


Otherinfectiousdiseases 83 2.0 31 0.8 06 1.8 19l83.7 6 0.5 1 0.1 8 0.2 16 0.5 
Nutritional deficiency. . - - 37 0.9 I 0.0 43 0.8 - - -  -

Respiratory diseases... 36 0.9 82 2.0 139 2.6 384 7.2 6 0.5 27 2.4 7 0.2 37 1.1 
Congenital anomalies.. 73 1.8 57 1.4 121 2.3 10112.0 4 2.1 0.7 81 2.4 34 1.0 
Perinatal causes ....... 706 17.2 8 0.2 804 15.2 8 0.2 13069.4 - - 318 9A 3 1.1 
Other ................ 47 1.1 91 2.2 86 1.6 164 3.1 3 0.3 19 1.7 9 0.3 1 51 1.8 

- With rates per 1,000 live births. 
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9 in Cali, 15 in Cartagena, and 16 in San In the postneonatal period the death rates 
to those in rural El from infectious diseases were high in manySalvador, in addition 


Salvador and Kingston-St. Andrew. A few areas. Rates were in excess of 20 per 1,000
 

deaths from tetanus occurred in other live births in four cities: Recife (39.9),
 

projects. Resistencia (26.5), San Salvador (38.5),
 

Septicemia caused deaths in the neonatal 	 and Monterrey (21.5), as well as in six 

other areas: Viacha (35.3), suburban Sanperiod in nearly all areas but the rates were 

in excess of 1 per 1,000 live births in 5 areas, Juan (20.1), rural San Juan (26.8), Franca 

namely, suburban San Juan, Santiago, (21.8), rural El Salvador (65.7), and rural 

comunas of Chile, Kingston-St. Andrew, Chaco (32.4). These are exceedingly high 

rates. In all of these areas except Francaand Monterrey. 

TAI.x 35. Nutritional Deficiency and Diarrheal Disease as Underlying and Associated Causes of 

Postnconatal Mortality, in 24 Areas of 15 Projects. 

Nutritional deficiency Diarrheal disease 

Project and area Underlying Associated Underlying Associated 

No. Rate No. Rate No. Rate No. Rate 

ARGENTINA 
Chaco Province
 

Resistencia ...................... 20 2.0 242 24.7 
 224 22.9 41 4.2 
Rural departmenta ............... 10 1.3 201 25.8 223 28.6 37 4.7 

San Juan Province 
San Juan (city) .................. 3 0.5 47 8.1 44 7.6 16 2.7 
Suburban departments ........... 22 2.8 151 19.1 122 15.4 69 8.7
 
Rural departments ............... 28 2.9 223 23.2 216 22.5 70 8.2
 

BOLIVIA 
La Paz .... .................... 35 1.0 644 17.5 510 13.9 153 4.2 
Viacha ......................... - - 24 28.2 17 20.0 10 11.8 

BRAZIL 
Rccif. ................. .......... 47 1.5 991 32.6 995 32.7 279 9.2 
Ribeirao 	Preto 

Ribeiriio Prto (city) ............. 2 0.2 114 12.2 03 10.0 24 2.6 
Franca ......................... 9 1.8 105 20.6 102 20.0 18 3.5 

7 1.8Communities .................... - - 63 16.4 54 14.1 
Sio Paulo ......................... 59 1.0 895 15.4 793 13.6 349 6.0 

CANAI)A 
- 6 0.4 2 0.1 2 0.1 

CHILE 
Santiago ........................ 36 0.9 431 10.9 385 9.6 126 3.1 
Comunas........................ 4 1.2 59 17.4 42 12.4 10 2.9 

COLOMBIA 
Cali .............................. 44 2.1 256 12.1 337 16.0 76 3.6 
Cartagena ........................ 40 2.2 228 12.7 199 11.1 04 5.3 
M edellin .......................... 22 1.1 281 14.5 266 13.7 . - 40 2.5 

EL SAIVAI)OR 

Sherbrooke ........................ 

143 5.6San Salvador................... 29 1.1 546 21.3 856 33.4 
Rural nunicipios................ 13 2.4 178 33.0 310 57.4 49 9.1 

JAMAICA 
Kingston-St. Andrew............... 37 0.9 200 4.9 289 7.1 73 1.8 

MEXICO 
Monterrcy ....................... 43 0.8 910 17.2 820 15.5 192 3.6
 

UNITEI) STATES 
San Francisco ................... - - 7 0.6 7 0.6 1 0.1 
California, suburban ............. - - 14 0.4 3 0.1 2 0.1 

a With rates per 1,000 live birthe. 
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measles was an important contributor to 

mortality. Since measles was second to 

diarrheal disease in causing deaths due to 
section of the chapterinfectious diseases, a 

on infectious diseases is devoted to an 

analysis of this problem. 
Respiratory diseases caused high rates in 

the postneonatal period in La Paz and 
Viacha (19.0 and 34.1 per 1,000 live births, 
respectively). The rates were in excess of 
10 in the suburban and rural areas of the 
projects in Argentina (rural Chaco 13.6, 
suburban San Juan 13.6, and rural San Juan 
17.2) and in the rural municipios of El 
Salvador (11.1). 

The postneonatal death rates for nutri-

tional deficiency were high, principally as 

an associated cause (Table 35). Rates in 

Recife and rural El Salvador exceeded 30 

per 1,000 live births as associated cause 

(32.6 and 33.0, respectively), while those 

in six other areas were over 20 per 1,000. 

Because of their great importance, these 

deaths with nutritional deficienoy are 

studied in depth in Chapter IX. 
The postneonatal rates for diarrheal dis-

ease are also given in Table 35. On studying 

the past histories of infants (lying from this 

cause, it was observed that many had had 

previous repeated episodes of the disease 

that could have led to deterioration of their 

nutritional state. The relationship between 

these two morbid conditions was analyzed 

and a correlation was found between mor-

tality from diarrheal disease as underlying 

Fia. 40. Mortality from Diarrheal Disease as 
Underlying Cause and with Nutritional Deficiency 
as Associated Cause in the Postneonatal Period in 
24 Areas of 15 Projects. 
U 

-_ 
' 30 

" 
20 

. " 
". 

° - 4 p ,o,,,I 

, 
' o" ,J " 

UNDIIYNo CAUSI DIAHIAL DISIAS 

(D .. , , . ,o0 ,,..4 ,th.) 

I 

cause and nutritional deficiency as an asso

ciated cause, this being shown by the regres

sion line in Figure 40. The rural municipios 

of El Salvador had an excessive death rate 

from diarrheal disease (57.4 as an under

lying cause), but though the rate for nutri

tional deficiency (as far as known) was 

very high (33.0 as an associated cause) it 

was not high enough to be close to a regres

sion line through the other points. There

fore the regression line in Figure 40 excludes 

this area. The correlation coefficient of 0.91 

for the death rates for these two variables 

(diarrheal disease and nutritional defi

ciency) is highly significant. The data thus 

demonstrate that there is a close relation

ship between diarrheal disease as an under

lying cause and nutritional deficiency as an 

associated cause. 

ROLE OF BIRTH WEIGHT IN POSTNEONATAL MORTALITY
 

The findings in regard to distribution of 

deaths by birth weight in the postneonatal 

period are puzzling, as can be observed in 

Table 36 and Figure 41. Taking as an arbi-

trary division of birth weights the figure of 

3,000 grams, the percentages of infants 

dying in the age period 28 days-5 months 

and born with a weight of 3,000 grams or 

less varied from 73.6 in rural El Salvador to 

45.8 in San Juan Province. In the two areas 
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Tnm 36. Distribution of Postneonatal Deaths by Birth WeightV in Two Age Groups for 16 Areas of 
15 Projects. 

28 days- 28 days- 28 days- 28 days
5 me. 6-11 mos. 5 Me. 6-11 Moe. 5 mos. 6-11 moe. 5moe. 6-11 rm0s.Birth weightin grams No. % No. % No. % No. % No. % No. % No. % No. % 

ARGENTINA 
BOLIVIA BRAZILLa Paz Recife 

San Juan ProvinceResistencia 

Total ............... 175 100.0 03 
 99.9 598 100.0 189 100.0 184 100.0 06 100.0 461 100.0 243 100.0 
2500 or lea ........... 34 19.4 8 12.7 118 19.7 16 8.5 53 28.8 16 16.7 159 34.5 36 14.8 
2501-3000............ al 33.7 20 31.7 156 20.1 48 25.4 81 44.0 47 49.0 127 27.5 91 37.4
 
3000 or less ........... 93 53.1 28 44.4 274 45.8 64 33.0 134 72.8 
 63 65.6 286 62.0 127 52.3
 
3100-3500 ............ 50 28.6 22 34.0 108 33.1 77 40.7 39 21.2 20 
 27.1 122 20.5 80 32.9
 
3600 and over .........32 18.3 13 20.6 126 21.1 48 25.4 11 0.0 7 7.3 53 11.5 36 
 14.8 

BRAZIL 
CANADA 
 CHILESherbrooke Santiago

Sao PauloRibeirfao Prto (city) 

Total ............... 220 09.0 49 100.0 903 100.0 207 100.0 50 100.0 19 100.1 
 720 100.0 200 100.0
 
2500 or less ........... 06 43.6 7 14.3 288 31.9 33 15.9 
19 38.0 3 15.8 175 24.3 35 17.5
 
2501-3000 ............ 61 27.7 
 22 44,9 2.16 27.2 61 29.5 11 22.0 9 47.4 242 33.6 63 31.5
 
3000 or less ........... 157 71.4 29 50.2 534 59.1 
 04 45.4 30 60.0 12 63.2 417 57.0 98 40.0
 
3100-3500 ............ 43 19.5 9 18.4 221 24.5 77 37.2 10 20.0 3 15.8 198 27.5 
 66 33.0 
3600 and over .........20 0.1 11 22.4 148 16.4 30 17.4 10 4 21.1 105
20.0 14.6 30 18.0 

COLOM lIA 
EL SALVAI)OR

San SalvadorCall Cartagena Medellin 

Total ............... 
 57 100.0 37 99.0 06 100.0 100 100.0 176 1(0.1 119 99.9 600 99.9 348 100.0 
2500 or less .......... 23 40.4 7 18.0 27 13 13.0 6128.1 34.7 37 31.1 178 29.7 62 17.8
 
2501-3000............ 14 24.6 11 29.7 18 18.8 29 
 29.0 59 33.5 38 31.9 253 42.2 149 42.8 
300 or less ........... 37 64.9 18 48.6 45 46.9 42 42.0 120 68.2 75 613.0 431 71.8 211 60.6 
3100-3500 ............ 13 22.8 7 18.9 34 35.4 42 42.0 42 23.9 21 143 23.8 1.017.6 31.6
 
3600 and over......... 7 12.3 12 32.4 17 17.7 16 16.0 14 8.0 
 23 19.3 26 4.3 27 7.8 

EL SALVADOR JAMAICA MEXICO UNITED STATES 
Rural inuniciplos Metropolitan Kingston Monterrey California project 

Total ................ 72 100.0 66 100.0 202 100.0 165 100.0 829 100.3 327 100.0 154 100.0 
 50 100.0 
2500 or less ........... 23 31.9 15 22.7 67 33.2 30 18.2 184 22.2 67 20.5 41 20.6 11 22.0 
2501-3000............ 30 41.7 30 45.5 52 25.7 .10 24.2 231 
 27.9 84 25.7 42 27.3 11 22.0 
3000 or Iess ........... 53 73.6 45 68.2 119 58.0 
 70 42.4 415 50.1 151 46.2 83 53.9 22 44.0 

3100-3500 ............ 16 22.2 16 24.2 48 23.8 66 40.0 232 28.0 03 28.4 41 26.0 17 34.0
3600 and over ......... 3 4.2 5 7.6 35 17.3 20 17.6 182 22.0 83 25.4 30 19.5 11 22.0
 

With weight stated; weights rounded to hundreds of grams except 2501-2549 which are in the weight group 2501-3000 
grams. 
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Fic. 41. Percentage of Infants Dying in Postneonatal Period with Birth 
Weights of 3,000 Grams or Less in 16 Areas of 15 Projects. 

PERCENT PER CENT 
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in El Salvador and also La Paz and the city spite of these limitations, and admitting the 
of Ribeirflo Pr~to more than 70 per cent of possibility that in certain areas infants with 
the deceased infants in this age period had very low weight have better chances of 
birth weights of 3,000 gramns or less. For surviving the first 28 days of life, the dif
infants dying in the second half of the first ferences indicate thle urgent nced for con
year of life the percentages ranged from ducting studies onl birth weight and sur
68.2 in rural El Salvador and 65.6 in La Paz vival. In such studies and in programs of 
to 33.9 in San Juan Province. In La Paz health care, infants in the weight group 
and areas of El Salvador low proportions of 2501-3000 gramns may need more attention 
these infants dlying in the postneonatal than has been given in the past. 
period were in the birth weight group 3,600 In areas in which :iutritional (deficiency is 
grains and over (less than 10 per cent). In common, envirominental condlitions unfavor
contrast, in seven projects from 20.6 to 32.4 able, and b~irth rates 'nighi, imothers may be 
per cent were infants with such birth giving birth to small babies. These infants 
weights. Although it is possible that there may continue to be ait greater risk of dying 
are ethnic differences and well-developed in- in the lpostneonatal periodl (if they (10 not 
fants may weigh less in certain areas, the (lie earlier) because of their reduced 
frequency of nutritional deficiency as an vitality and unfavorable environment. 
associated cause combined with lower birth In summary, infant mortality is excessive 
weights indicates the need for thorough in thle Latin American pr'ojects. Infectious 
study thle condition of the newborn. and respiratory diseases as well as certain 

These analyses have been made using lpelinatal causes, are the p~rinc'ipal groups of 
the weights available and do not represent underlying causes of death. H-owever, when 
the totality of postneonatal deaths in each multiple causes are analyzed the important 
project. For several areas numbers were role of nutritional deficiency and immatu
small, and it was necessary to restrict data rity as associated causes becomes clear. The 
to cities except for the San JIuan Province, dlistribution of infant deaths by birth weight 
El Salvador, and California projects. In suggests that the health of thle mother, in
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eluding her nutritional status, may be a interrelationship of the health of the 

of her infant mother, outcome of pregnancy, and survival
factor influencing survival 
even beyond the neonatal period. The need of the infant during at least the first year 

of life.is therefore evident for research into the 



Chapter VI 

Neonatal Mortality 

The neonatal age period encompasses the which in turn is determined by the infant's 

first 28 days of life and thus includes the state of health and maturity, measured by 

postnatal component (first seven days of the degree of growth and development at 

life) of the perinatal period (which extends birth. A state of increased vulnerability 

from the 28th week of gestation through the (i.e., low birth weight) may have been the 

first week after birth). The context of neo- result of an abnormal maternal condition 

natal morbidity and mortality is therefore during pregnancy or delivery, ani there

highly complex, involving the action of fore such relationships should be estab

multiple factors that may go back into preg- lished. On the other hand, infections, which 

nancy and even earlier and have health im- commonly occur under unfavorable environ

plications extending beyond the neonatal mental conditions, can develop during the 

period, often through a lifetime, prenatal period (or during delivery) by any 

The health status of the mother before of the well-known mechanisms of intrau

and during pregnancy, as well as the risks terine infection. 

of labor and delivery, are important de- The quality of information on causes of 

neonatal deaths, particularly in relation toterminants of the condition of the product 
is the the so-called "certain causes of perinatalof conception. Though normality 

rule in the course of pregnancy and child- mortality," depends in large part on the 
hospitalsbirth, the opportunities for hazards are nu- proportion of births occurring in 

merous and varied. The intricacy of the and on the completeness of clinical records, 
data on weight andinterrelationships of the mother's health which should include 


and that of the fetus or infant makes it condition of the infant at birth. Moreover,
 

necessary to adopt the multiple-cause ap- as was pointed out in Chapter II, failure 

proach to the study of mortality, so as to to include all deaths in the first days of 

the links between morbid condi- life may seriously interfere with measureestablish 
tions in the mother and their effect on the ment of neonatal mortality and tile deter

newborn, and similarly, between complica- mination of its causes. 

tions of delivery and their effects. The proportions of infants dying in the 

The role of external environment be- neonatal period anti known to have been 

comes increasingly important and direct born in hospitals are shown in Table 37 

moment of birth. The effect of and Figure 42. In six of the 15 projectsfrom the 
on the newborn more than 90 per cent of deceased neonatesecological factors depends 

on the degree of vulnerability of the infant, had been born in hospitals, and in four 

91 
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TAtux 37. Place' of Birth and Death of Infants Dying in Neonatal Period in 15 Projects. 

Born in Born in Born at Born at Place
hospital, died hospital, died home, died horne, died plced

at home iO110cied
Project Total in hospital at home in hospital 

deaths 

No. %" No. % No. %I No. % No. 

ARGENTINA 
Chaco Province ......... 568 345 61.1 45 8.0 83 14.7 92 16.3 3 
San Juan Province ...... 906 739 82.3 48 5.3 78 8.7 33 3.7 8 

BOLIVIA project ......... 1,091 421 48.4 62 7.1 50 5.8 336 38.7 222 
BRAZIL 

Recife ................. 1,073 729 72.5 135 13.4 39 3.9 102 10.1 68 
RibeirSo PrOto .......... 515 457 89.,i 21 4.1 18 3.5 15 2.9 4 
Sao Paulo .............. 1,958 1,712 89.5 50 2.6 101 5.3 41 2.6 46 

CANADA 
Sherbrooke ............. 229 223 97A 3 1.3 2 0.9 1 0.4 -

CHILE project ........... 1,160 1,024 89.9 58 5.1 25 2.2 32 2.8 21 
COLOMBIA 

Cal .................. 536 281 58.5 28 5.8 54 11.2 117 24.4 56 
Cartagena .............. 401 280 74.1 11 2.9 52 13.8 35 9.3 23 
Medellin ............... 383 325 89.8 8 2.2 12 3.3 17 4.7 21 

EL SALVADOR project... 917 562 62.4 90 10.0 36 -t.0 213 23.6 16 
JAMAICA 

Kingston-St. Andrew.... 990 831 84.9 29 3.0 78 8.0 41 4.2 11 
MEXICO 

Monterrey ............. 1,377 1,076 82.3 88 6.7 58 -1.4 85 6.5 70 
UNITEI) STATES 

California project ....... 570 551 96.7 15 2.6 3 0.5 j 1 0.2 

a "At houe" includes those stated to have occurred at haose anti those stated to have occurred in places other than hos
pitals.b Based on deaths with place of occurrence of both Iirth nnd death stated. 

Fia. 42. Percentage of Infants Dying in Neonatal limited the availability of basic data on 
Period Who Were Born in Hospital in 15 Projects. birth weight and morbidity. This limita

P[t CVHT 

0 20 4 0 so ,oo tion was increased by the fact that a num-
CALIEORR her of neonatal deaths of babies born inP11ICI 
SHILEROJCPlROLICI " 
CHILI hospitals occurred outside these institutions 
lilitIo P1INO ' (fron 1.3 to 13.4 per cent), which mcant a 
$IOPAULOK4IDiLLUN n 

OIIIIII -n loss of valuable information on causes of 
IINSIO.S,. AND,1__, death. On the other hand, such loss was 
SANJUANPROVINCE1I[ 
lICl, partially compensated by the finding that 
CAR I A TA 
EL1ALVADORPROJIC | , a similar proportion (froin 0.5 to 14.7 perit |tC O PO
POVINC.COAC0 cent) of neonatal deaths were of babies 
CALl' 

BOIVIAPROLJC,I born at home but who died in the hospital. 
[oIED IN HOSPITAL EitE AT HOME The percentages of neonatal deaths in 

which autopsies were performed are pre
other projects more than 80 per cent. In sented in Table 38 and Figure 43. In only 
Bolivia and Cali the percentages were only three projects was the percentage over 30 
55.6 and 64.4. (California 77.5 per cent, Sherbrooke 54.1, 

The large proportions of deceased neo- and San Juan Province 32.5). In three 
nates born outside hospitals in some projects other projects (Bolivia, Medellin, and 
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TALE 38. Number of Neonatal Deaths with Fio. 43. Percentage of Neonatal Deaths with
Autopsy in 15 Projects. Autopsy in 15 Projects. 

PI CENT 

with autopsy 0 20 40 60 ao 
Project Deaths CALIFORNIAPOJ. 

No. % SHtnCOOKE 
- SANJUANPlOV. 

11116IO.Sl.AKIITotal ..................... 12.674 2,354 
 18.6 CAIA61iI 
11C111


ARGENTINA CHILI
 
Chaco Province .......... 508 75 13.2 [L SALVAOR 
PRO).
 
San Juan Province ....... o00 294 32.5 CALI
 

BOLIVIA project .......... 1,091 4.2 PROVIICI
46 CHICO 

BRAZIL 0 PAULO
ll111110P1110
 

Recife ................... 1.073 203 
 18.9 IOUVIAPROJiC
Ribeirflo Prato ........... . 515 56 10.9 HIPEILIN
 
SAo Paulo...............91,058 251 12.8 HONlTIERET
 

CANADA
 
Sherbrooke .............. 229 124 54.1
 

CHILlE project ............ 1,160 213 18.4
COLOMBIA 	 Monterrey) less than 5 per cent of neonatal 
Cali .................... 
 . 536 78 14.6
Cartagena ............... 401 08 24.4 deaths had autopsies. The implications of 
Medellin ................ 383 13 34 this deficit in number of autopsies (not

EL SALVADOR project .... 017 156 17.0 
JAMAICA taking into account their wide variety in 

Kingston-St. Andrew ..... 000 265MEXICO 268 quality) are obvious, particularly when 
Monterrey ............... 1.377 40 2.9 mortality from certain causes such as 

UNITED STATES 
California project ......... .570 442 77.5 	 trauna, infection, and congenital anomalies

affecting internal organs is to be measured. 

IAGNITUDE OF NEONATAL MORTALITY AND ROLE OF IMMATURITY 

Mortality in the neonatal period varied the Sherbrooke and California projects to 
greatly. The rates per 1,000 live births 14.1 and 13.3 in San Juan Province and Sao 
ranged from 12.7 and 13.5 in the California Paulo. In this age group, which is subject 
and Sherbrooke projects to 38.8 and 35.3 to increasing effects of the environment, the 
in San Juan Province and Recife (Table 39 rates could be reduced to a small fraction of 
and Figure 44). These figures make it those currently found in certain projects in 
clear that even in this age period great im- Latin America. Actions leading to reduc
provements can be attained. Even in the tion of mortality in these crucial age periods 
group under 7 days of age-the one most would have a great impact on tile future 
affected by underregistration and corn- health of infants surviving the first four 
monly considered the least susceptible to weeks of life. In this chapter, which will 
reduction of mortality-death rates could deal with the causes of neonatal deaths, 
be lowered by about half in several projects. first attention will be given to the "certain 
In the last three weeks of the neonatal causes of perinatal morbidity and mor
period (7-27 days) the variations in rates tality," because of their prominent role and 
were proportionally greater, the range being chronological significance. 
from 1.2 and 1.7 per 1,000 live births in The study of underlying causes in the 
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TASLE 39. Neonatal Mortality, by Age Group Fio. 44. Neonatal Mortality by Age Group in 
in 15 Projects. 15 Projects. 

_EAT"S PER 1.000 LIVESIRTHS 

(lay days days 0 10 20 30 40Prjc Ttl1 1-6 7-27Project Total Under 


__ IAN)OAUIOVINCI
 

110PAULOARGENTINA 
PROVINCE10.0 9.6Chaco Province ......... 32.3 12.1 CHACO 


. 
38.8 11.0 14.1 PROJEC13.7 IL SALVADR ICSan Juan Province ...... 
29.0 8.4 8.0 12.0 OIVIAPROICIOBOIlVIA project......... 


C1il. POI0
BRAZII, HOLNlENE35.3 11.7 13.0 10.0Recife ................. 


Ribeirlo l'r~to.......... 28.2 11.5 10.0 1.7 CAu
 
ANDRE I13.3 EIN6STO1141.SLD Paulo ............. 33.7 10.7 9.6 

CANADA CAITAGINA 
Slerbrooke ............. 13.5 8.0 3.7 1.2 MED[LLIN 

CIIIE project ........... 26.6 9.8 0.0 7.2 SIIERNOOEE 
PROJiCICAIfORNIACOLOMBIA 

Call ................... 25.4 10.4 9.9 5.1 
Cartagena .............. 22.4 8.2 9.1 5.2 = UNDERI DAY i 1.6 DAYS 7.27 DAYS 
Medellin............... 10.7 7.0 9.2 3.5 

El. SALVADOR project_ 20.6 9.8 9.7 10.1 
JAMAICA 

Kingston-St. Andrew .... 24.2 7.0 0.0 0.4 768), in which the type of dystocia and the effect 
MEXICO on the product of gestation are also specified, 

Monterrey ............. 26.0 10.6 7.9 7.5
 
and birth injury without mention of cause (772).UNITED STATES 

California project ....... 12.7 7.3 3.8 1.7 * Conditions of placenta and cord (770, 771). 
1 Hemolytic diseases of newborn (774, 775). 

IRates per 1,000 live births. * Anoxic and hypoxic conditions not elsewhere 

classified (776), which include hyaline membrane 

two age groups of the neonatal period disease, respiratory distress syndrome, fetal dis

(under 7 days and 7-27 days) reveals im- tress, and others. 

portant differences (Table 40 * and Figure • Immaturity (777). 
* Other conditions of newborn (778).45). As expected, the perinatal causes 

were found to play a predominant role in The basic Table 40 provides data for the 

mortality in the first week of life. The ab- main groups of certain perinatal causes as 

normal conditions included in the section well as for five other causes or groups of 

of "certain causes of perinatal mortality" causes of death in the early and late neo

(categories 760-778 of the International natal periods. 

Classification of Diseases) have been Death rates from the perinatal causes in 

grouped as follows: the first week of life ranged from 848.6 and 

e Maternal conditions (760-763), including 891.8 per 100,000 live births in the Sher

those related to pregnancy and others inde- brooke and California projects to 2,190.8 

pendent of gestation. and 2,089.0 in Recife and San Juan Prov
* Other complications of pregnancy and ince. Taking the first two of these projects 

childbirth (769), such as premature rupture of as standards, it can be seen that at least 

mlemnbranes, hydrainios, multiple pregnancy, one half of all deaths occurring in the first 
and antepartun hemorrhage. week of life and due to perinatal causes 

* Difficult labor and injury at birth (764- could be avoided in several of the Latin 

• Beginning with this table, death rates are given American projects. 
per 100,000 live births as is customary for rates from 

For the three last weeks of the neonatalspocific causes, and this unit will be used for nearly all 
the rest of the tables in this report, except for rates period, mortality from tie broad group of 
by age group. 
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TAsL 40. Underlying Causes of Neonatal Deaths' for Two Age Groups in 15 Projects. 

Under 7-27 I Under 7-27 Under 7-27 
7 days days j 7 days days 	

7-27
Underlying cause 7 days days 7Unrdays laysRate No Hate___________________No. RatelNo. Ratel o, at No. Rate No. Rt~N.Rt

o. No Hato o aeN.Rt 

ARGENTINA BOLIVIA BRltAZIL 
Chaco Province San Juan Province project Recife
 

All causes... ............... 30 2,267.0 160 
 960.2 577 2,470.0 329 1,408.4 640 1,701.7 451Diarrheal disease ............. 5 28.4 41 233.0 13 55.7 115 
1,199.1 769 2,529.6 304 1,000.0
 

Other infectious diseases ..... 
492.3 10 26.6 73 104.1 7 23,11239 457.2
17 90.6 22 125.0 9 38.5 24 102.7 7 18.6 20 53.2 22 72.4 30Diseases of respiratory system.. 	 08.716 00.9 38 215.0 26 111.3 62 2(15.4Congenital anomalies ..........	 61 162.2 247 656.7 21 69.1 41 134.11
15 85.2 8 45.5 :10 128.4 13 55.7Certain perinatal causes ...... 322 1,829.5 	 14 37.2 13 34.6 36 118.A 10 62.548 272.7 488 2.089.0 102 436.6 516 1,372.0 50 148.9666 2.10.8 55 180.9Maternal conditions ......... 23 130.7 2 11.4 34 145,5 6 25.7 49 
 130.3 6 16.0 251 82.2 3 9.9Complications of pregnaneyb.. 65 369.3 12 68.2 110 470.0 30 128.4Difficultlabor, birth injury ...	 81 215.4 11 29.2 117 384.9 11 31.274 420.5 8 45.5 133 569.3 211 124.1 126 335.0 7 1811122 .. 13Conditions of placenta, cord.. 	 13 42.822 125.0 2 1.4 43 18.1.12 7 30.0 38 101.0 4 10.6 57 187,5 I 3.3Hemolytic disease............7 
 39.8 5 28.4 II 47.2 12 51.4 7 18.6 -- - 8 26.:3 2Anoxi, hypoxic conditions .. 70 448,9 6 34.1 110 509.4112 	 6.6
51.2 166 441.4 7 18.6 47 812.5 13Immaturity ................ 40 227.3 	 42.8
10 56.815 64.21- - 31 82.4Other....................2 	 12 31.9 58 1(10.8 I 3:3
68,2 3 17.0 23 08.5 6 25.7 18 47: 0 23.0 :12 115.3 11 36.2Other causes .................
 24 136.4 22 68.2 1 .2 13 55.732 85.2 42 12. 27 55.9 20 65.8 

BRAZIL, CANADA C(II I.E 

RibeiraoPrto SISoPaulo Sherbrooke projectAll causes. ............ .. 302 2,149.1 123 
 671.3 1,183 2,034.0 775 1,332.5 208 1,225.7 21 123.7 825 1,939.0 315 722.8Diarrheal disease.. ........ 5 27.4 5 2906.1 19 
 32.7 :137 579.2 - - - 2 4.116 158.3Other infectious diseases.......4 21.9 4 21.9 20 
 .11.4 62 1011: - - 1 5.9 I7Diseases of respiratory system... 60.3 18 98.7 61 104.9 12:1 211.5 	
39.0 48 220.1

1 17.7 2 11.8 20 45.0 60Congenital anomalies......... 	 158.3
137.1 10 54.8 70 120.4 47 80.8 56 330 9 5:1.0 117.0 28 64.2Certain perinatal causes .......
 341 1,869.5 25 137.1 991 1,703.11 242 244.2 14.1 848.0 8 47.2 735 1,680.6 75 172.1Maternal conditions ......... 18 2
8.7 12.0 93 159.9 1:1 22.4 1W 112.0 1 5.117973 17.5 15 34.4Complications of pregnancy,.. 76 416.7 4 22.9219 376.5131 53.3 42 2-17.5 2 11.8 208 454.3 3 68.8Difficult labor, birth injury... 58 318.0 4 2.19191 328.1' 23 39.5 15 88.4 3Conditions of placenta, cord 	 17.7 124 28-1.5 8 A18.137.1 - - 86 147.9 1 18.,1 29 112.0 2 5.8 185.1 I 2.3lilemolytic disease ........... 2 11.0 2 11.0 8 :1.8 17 291.2 12 70.7 1 5.1 39 68.8Anoxic, hypoxic conditions .... 156 855.3 9 4t). 3336 577.7 28 48.1 	
10 22.9

26 5:1.2 - - 183 .119.9 0 20.7Immaturity ................. 2 
 1.0 3 16.4 31 531.31:3 22.4 9 53.1 - - 30 68.8 - -
Other ..................... 4 21.9 1 5.5 27 40.4 6 
 10.3 2 11.8 	 - 16 :16.7 2 4.6Other causes.................6 
 32.9 	 12 65.822 37.8 64 110.0 5 2i.5 I 5.0 2( 15.9 2 59.7 

COLOMItIA - 1. SAI.VAI)OR 
Cali Carta en5 Meellin project


All causes ................... 29 2,033.2 107 
 .507.1 308 1,720.7 93 519J.635 1,623.7 68 350.5 11051,1150.4312 1,005.8Diarrheal disease.............. 2 0.23 
 109.0 J 5.6f 22 122.9 2 10.:Other infectious diseases ....... 	 21 108.2 11 29.0 123 1116.15
2. 21 99.5 50.3 22 122.,9 6 30. 4 201 28Diseases of respiratory system 22 104.1 32 151.7 23 72.6 
9(1.3 62 199.9
 

Congenital anomalies .......... 1I 00.0 8 37.9116 89.4 
12 67.0 14 72.2 7 36.1 2(1 8:1.8 .13 138.6
 

Certain perinatal causes ....... 3 1,706.2 15 7.1 255 1,124. 25 
7 39.1 17 87.6 9) .6.4 :111 125.7 23 7.1.1


1:19.7 2711,3111.9 20 10:1.1 486 1.56(.7 52 262.1Maternal conditions ........ 50 237.0 - b 	 30 167.0 2 11.2 "361 185.61 1 5.2 75Complications of pregnancy 69 327.0 7 33.2 	 241.8 9 29.0,5 :107.3 6 :33.5167 345.4 8 .11.2 111 :122.4 .7 5.1.8Difficult labor, birth injry. 65 308.2 1 4,7 56 312.8 3Conditions of placenta, cord. 32 	 16.8154 278.4 4 20.6 224 :1991.726 32.2151.7 1 4.7 37 206.7 3 16.8 3.1 175.3 .1 20.11 41 128.1" 3 1).7Hemolytic disease ........... 8 37.1) 2 11.5 5 27.9 2 12.2
Anoxic, Iypoxic conditions 116 549.8 

8 21.2 I 5.2 4 12.1 7 22.64.7 50 279.3 6 3,,3.51(11 31.1.4 2 10:1 15 370.7 3 02.7Immaturity ................ 17 80.6 2 9.5 12 67.0 1 5.61 4 
 20.61- 11 35.5 - -Other ..................... 3 14.2 1 4.7 10 55.9 
 2 11.2 7 30.1 - - 17 5.1.8 2 6.4Otherc auses .................. 5 71.1 8 37.10 14 78.2 5 27.9 !, 25.8 7 
 36.1 17 54.8 10 32.2 

JAMAICA MEXICO UNITEI) STATE'S 
Kingston-St. Andrew Monterrey Californio project 

All causes ................... 29 1.779,8 261 637.2 982 1,852.5 395 745.1 49111108.6 7.1 165..IDiarrheal disease .............. 
 4 0.8 41 100.2 10 18.9120 9264 - - 2 .1.5Other infectious diseases ....... 9 46.4 
 64 15(.2 2.1 45.3 72 .35'8 8 17.9 (; 13.4Diseases of respiratory system. 7 ,11.51 19 46.4 45 84.9194 177.3 5 11.2 8 17.Congenital anomalies .......... 46 
 112.3 27 65.9 83 156.1138 71.7 78 174. :127 6.3Certain perinatal causes....... 615 1,501.5 91 222.2 7-101,412.1155 103.8 399 891.8 25 55.0
Maternal conditions.........

b 81 217.3 21 51.3 76 1.13.4 5 9..A 48 107.3 3 6.7Complications of pregnancy . 251 368.7 38 92.8 1110 358.2 IS :11.0 11' 2111.0 8 17.9Difficult labor, birth injury. . 81 197.8 5 12.2 159 21. 21 18.11 .10 89.4 2 4.5Conditions of placenta, cord. 26 63.5 4 1.8 111) 205.1 7 1:1.2 95 212.3 8 17.0llemolytic disease ........... 3 31.7 3 7.3 19 35,8 2 1.8 .2 8.11 1 2.2
Anoxic, hypoxic conditions... 
 78 4:14 6 11.6 131 247.1 9 17.0 70 511.5 3 6.7Immaturity ................. 55 134.3 6 14.6 57 107.5 1 1.9 19 42.5 - -


Other .................... 22 53.7 8 111.5 8 15.1 3 5.7 4 8.9 - -

Other causes.................. 
 2 8 68.4 19 46.4 71 133.9 I11 :10.2 6 13.4 (1 13.4 

Rates per 100,000 live births.bOther complications of pregnancy and childbirth (789), 

http:1,412.11
http:1,703.11
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Fia. 45. Neonatal Mortality from Certain Perinatal and Other Causes as Underlying Causes for Two 
Age Groups in 15 Projects. 

DEATHS PER 100,000 LIVE BIRTHS DEATHS PER 100.000 LIVE IROTHS 
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certain perinatal causes was very much low-
er, though considerable differences between 
projects were still found. Rates per 100,000 
live births ranged between 47.1 and 55.9 in 
the Sherbruoke and California projects to 
436.6 and 272.7 in San Juan and Chaco 
Provinces, respectively, 

In the late neonatal period rates for 
other causes exceeded those for the peri-
natal causes in all 15 projects; this can be 
seen in the right section of Figure 45, which 
illustrates the excessive rates found in the 
Latin American projects. 

The Investigation findings revealed that 
immaturity is a very serious problem in 
many areas of Latin America. This condi-
tion can be considered the most important 
factor in vulnerability to disease and death 
in the neonatal period. Its involvement as 
underlying or associated cause of death was 
found to be limited principally to that age 
period. Immaturity was assigned as cause 

of death whenever a birth weight of 2,500 
grams or less or a clinical or pathological 
diagnosis of immaturity or prematurity was 
recorded. Table 41 provides information on 
immaturity reported for neonatal deaths. 
In nine of the 15 projects more than 60 per 
cent of neonatal deaths occurred in infants 
known to be immature. In all projects, with 
the exception of that in Bolivia where many 
births occurred at home and clinical data 
were not available, over half the neonatal 
deaths were known to be of immature 
infants. 

The relationships between immaturity 
and the other perinatal causes of morbidity 
and mortality are exceedingly important 
from the standpoint of measuring degrees of 
risk attached to those conditions. Whenever 
immaturity as defined in Chapter III was 
diagnosed as an associated pathologic state 
in a neonatal death, efforts were made to es
tablish the cause-effect relationship with 

http:PI~CJW.WN
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TABLE 41. Immaturity as Underlying or Associated Cause of Neonatal Mortality' in 15 Projects. 

Immaturity 

Total Total -

Project 
neonata 
deaths 

with 
immaturity 

Underying 
causen 

Associated cause 

Total Contributory Consequence 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

ARGENTINA 
Chaco Province ........... 568 3,227.3 294 1,670.5 50 244 1,386.4 130 108284.1 772.7 613.0 
San Juan Province ......... 006 3,878.4 578 2,474.3 15 64.2 503 
 2,410.1 374 1,001.0 18 809.A 

BOLIVIA project ........... 1,091 2,000.8 483 1,284.2 43 114.3 1,169.0 294 781.7 388.2440 140 

BRAZIL 

Recife .................... 1,073 3,529.6 699 2.299.3 69 104.1 040 2,105.3 465 1.529.0175 575.7
RibeirAo Pr~to ............ 515 2,823.5 
 330 1,858.0 5 27.4 334 1,&31.1 225 1,233.6 109 597.6 
SAo Paulo ................ 1,958 3,306.0 1,164 2,001.4 44 75.7 1,925.7730 1,255.2 3901,120 670.0 

CANADA 
Sherbrooke ............... 229 1,340.4 106 978.2 0 53.0 157 925.2 80 471.4 77 453.7 

CHILE project ............. 1,160 2,661.8 800 1,835.7 30 68.8 770 1,766.9415 052.3 355 814.0 
COLOMBIA 

Call ..................... 536 
 2,540.3 310 1,469.2 19 90.0 291 1,379.1 156 739.3 135 639.8 
Cartagena ................ 401 2,240.2 248 1,385.5 13 72.6 235 1,312.8 117 053.0 118 659.2 
Medellin ................. 383 1,974.2 253 1,304.1 4 20.6 249 1,283.5 
 130 070.1 119 013.4

EL SALVADOR project ..... 017 2,050.2 531 1,711.8 11 35.5 520 1,070.3 313 1,009.0 207 607.3 
JAMAICA 

Kingston-St. Andrew ...... 990 2,417.0 724 1,767.6 01 148.9 603 1,618.7 369 900.9 204 717.8 
MEXICO 

Monterrey ................ 1,377 2,597.0 700 1.320.5 58 109.4 642 1,211.1 320 015.0 310 590.1 
UNITED STATES 

California project ..........570 1,274.0 443 990.2 19 42.5 424 104 366.6 200
947.7 581.1 

Rates per 100,000 live births. 

other perinatal conditions, that is, whether FrG. 46. Immaturity as Underlying or Associated 
immaturity was a consequence of other Cause of Neonatal Mortality in 15 Projects. 

0 1000 2000 3000 4000causes or contributory to the fatal outcome. 
Neonatal mortality with immaturity as 10 AM , i. 

an underlying or an associated cause is 
shown in Table 41 and Figure 46, the asso- uo paov u __. 

ciated causes being divided into those in 1 Vitti.i 
which immaturity was contributory and 0 'OP 
those in which it was a consequence of o ma,,u 
maternal or other conditions in pregnancy. "m" 

The rates for immaturity as underlying IM 

or associated cause ranged from 978.2 per CTITARMa 
100,000 live births in Sherbrooke to 2,474.3 '"uim 

in San Juan Province, a rate 2.5 times as smu ml.
high. In all the Latin American projects the 

rates were higher than in the Northern CUNcoRTYO~y MENIOUNC 
MCOTRIUTOY WITHOUTAINTION 

American projects. Several factors such as Of IMMTUITY 

the frequency of low-birth-weight babies 
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and variations in the quality of medical 
services could account for these differences. 

To illustrate the differences between 
urban and rural populations, data are pro-
vided in Table 42 and Figure 47 for the 

three areas of San Juan Province. In the 
city of San Juan immaturity was assigned 

as a cause in 1,786.9 neonatal deaths per 
100,000 live births, while the rates in the 
suburban and rural areas were 2,904.0 and 

2,536.4, respectively. Also a difference was 
noted between the city of Ribeirblo Prate 

TABLE 42. Immaturity as Underlying or Asso-
ciated Cause of Neonatal Mortality' in ThreeAreas of San Juan Province.Areas ofSanJuanProvince. 

Neonatal deaths 

Area With 
Area Total immaturity 

No. Rate No. Rate 
N RTherefore, 

San Juan (city) ............. 172 2,055.3 104 1,780.9 

Suburban departments ....... 353 4,457.1 230 2,004.0 

Rural departments ........... 381 3,060.5 244 2,530.4 


lates per 100,000 live births, 

Fla. 47. Immaturity as Underlying or Associated 
Cause of Neonatal Mortality in Three Areas of 
San Juan Province. 

DEATHS PER100.000LIVE SITHS 

0 ,000 - 2000 000 4000 &00o-suu.SIAND IMIsPA 

RUMSLDIPASIHEIS 
uSINJuA 

=IMMATURITY [=WITHOUT MNTION 

and the interior city of Franca, with a 
higher rate in the latter. 

The reasons for these intriguing findings 
are not known. It is clear from the data on 
nutritional deficiency that this condition of 
high susceptibility is also frequently found 
as an underlying or associated cause in
 
these same suburban 
 and rural areas. 

the possibility exists that in 

these areas low birth weights are more com
mon than in urban areas of the same pro
jects owing to the unfavorable nutritional 

state of mothers. 

NEONATAL MORTALITY FROM MATERNAL CONDITIONS (760-763)
 

The group of maternal conditions affect-
ing the health of the product of conception 
and the survival of the infant is classified 
into three main subgroups: conditions unre-
lated to pregnancy (760, 761), toxemia 
(762), and maternal antepartum and intra-
partui infection (763). The group as a 
whole was responsible for 827 neonatal 
deaths in all 15 projects. The rates by 
projects are shown in Table 43 and Fig-
ure 48. Mortality from these causes ex-
hibits great variations, from 92.1 deaths per 
100,000 live births in Recife to 270.8 in the 
El Salvador project. Differences in quality 

of data according to place of birth and 
death and completeness of clinical records 
may be determining factors in these varia
tions. However, the marked differences 
found between the projects in Northern 
America and some in Latin America are an 
indication of serious health conditions in 
the mother in the latter areas. 

Conditions Unrelated to Pregnancy 
(760, 761) 

An important group of morbid conditions 
can alter the normal course of pregnancy or 
delivery or interfere with the health of the 
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TABLE. 43. Neonatal Mortality" from Specific Maternal Conditions as Underlying Causes and with 
Immaturity as Associated Cause (Consequence) in 15 Projects. 

Underlying cause Associated 
cause 

Conditions unrelated to pregnancy(700-761) 

Project Total (760-761) Toxemia Maternal IImmaturity
(760-763) (762) infection as 

svh is- (3) consetquece
Total ilis bets Other (77) 

(761.0) (761.1) (761.5) 

No. Rate No. Rate No. No. No. No. No. Rate No. Rate No. Rate 

Total ................... 827 174.5 360 75.9 27 44 100 189 334 70.5 133 28.1 681 143.7 

ARGENTINA I 
Chaco Province ......... 25 142.0 13 73.9 1 - 4 8 11 62.5 I 5.7 20 113.6 
San Juan Province ..... 40 171.2 22 94.2 1 2 10 9 16 68.5 2 8.6 34 145.5 

BOLIVIA project ........ 55 146.2 27 71.8 4 1 16 6 28 74.4 - 45 119.6 
BRAZIL 

Recife ................. 28 92.1 16 52.6 1 1 9 5 9 29.6 3 9.9 22 72.4 
Ribeirflo Prfto ......... 20 109.6 10 54.8 I - - 0 0 49.3 1 5.5 18 98.7 
Sao Paulo ............. 106 182.3 42 72.2 2 4 11 25 53 1.1 11 18.9 85 146.1 

CANADA 
Sherbrooke ............ 20 117.0 11 64.8 - 3 6 2 5 29.5 4 23.6 16 94.3 

CHILE project ........... 88 201.9 28 64.2 I 4 5 18 23 52.8 37 84.9 76 174.4 
COLOMBIA 

Cali ................... 50 237.0 25 118.5 2 2 8 13 19 900 6 28.4 41 194.3 
Cartagena............. 32 178.8 11 61.5 - 1 2 8 19 106.1 2 11.2 26 145.3 
Medellin ............... 37 190.7 13 67.0 1 - 4 8 13 67.0 II 56.7 30 154.6 

EL SALVADOR project.. 84 270.8 43 138.6 7 - 3 33 21 67.7 20 64.5 74 238.6 
JAMAICA 

Kingston-St. Andrew.. 110 268.6 35 85.4 4 5 15 11 64 156.2 II 26.9 98 239.3 
MEXICO 

Monterrey............. 81 152.8 39 73.6 2 15 6 16 35 66.0 7 13.2 I 50 04.3 
UNITED STATES 

California project ....... 51 114.0 25 55.9 6 1 18 9 20.1 17 38.0 46 102.8 

- Rates per 100,000 live births. 

product although their occurrence is unre- bined. Maternal syphilis was found in all 
lated to the state of pregnancy. Included in but one of the Latin American projects and 
this group are chronic cardiovascular and it was an underlying cause in 27 deaths. It 
renal diseases, maternal diabetes, injury should be noted, however, that mortality 
and specific infections (syphilis, rubella, due to syphilis was not included among the 
influenza, toxoplasmosis) occurring during maternal conditions when the disease was 
pregnancy, and any other abnormality found in the infant; tIe assignment in those 
affecting the health of the mother and/or cases was made to the specific infection 
fetus. The death rates for this group of and although the mother may have had tile 
maternal conditions (Table 43 and Figure disease a single code was used. 1i 19 deaths 
48) varied from 52.6 per 100,000 live births maternal syphilis was found as an asso
in Recife to 138.6 in El Salvador. ciated cause, increasing to 46 the number 

Certain specific maternal conditions as of neonatal deaths in which this maternal 
underlying or associated causes of death are infection was a cause. 
given in Table 44 for the 15 projects corn- One-third of the 44 neonatal deaths in 
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Fia. 48. Neonatal Mortality from Maternal Conditions as Underlying Causes and with Immaturity as 

Associated Cause (Consequence) in 15 Projects. 
DEATHS PER 100,000 LIVE BIRTHS 

DEATHS Pet 100,000 LIVE BIRTHS 
300 

0 100 200 300 MATRT 170 100 200 
I~ 1 

777)
CONDITIONS (760-763IMMATURITYMATERNAL 

PIOJECIIt ALiVAUOE . .	 I - I 
EMU=111011WKINGSTON-ST. 

A ==========. 


SANJUAIPROVICI
 
CARIASIG * . ====. 

PROJ=CTBOLIVIA .. ...1111V111C[CHACO 

TO PREGNANCY 

I TOXEMIAS 

rJ INFECTIONS 

=CONDITIONS UNRELATED 

the mother during pregnancywas the Injury towhich maternal diabetes mellitus 

underlying cause were found in Monterrey. was found to be the underlying cause of 100 

neonatal deaths in all 15 projects and an
In 16 additional neonatal deaths, maternal 

diabetes was an associated cause, thus associated cause in another eight. This 

making a total of 60 in which this condition code was assigned in all instances in which 

a trauma (accidental or provoked) was thewas a cause. 
retriggering factor in premature delivery 

TAULE 44. Specific Maternal Conditions as 	 suilting in death of the newborn or was asso

ciated with other underlying causes.Underlying or Associated Causes of Death in 15 
Projects Combined. 

Cause Underlying Associated Toxemia (762) 

Total (760-763) .................. 827 424 This group of maternal conditions repre-


Conditions unrelated to pregnancy	 both to the mother123 sents a serious threat
(760,761) ..................... 360 

Syphilis (761.0) ................. 27 19 and to the product of conception. The 

44 16 threat, however, can be significantly re-
Diabetes (761.1) ............... 	 care during
duced by adequate medical
InJury (761.5) ................. 100 8 

Other (rest of 70 and 701) ...... 189 80 pregnancy, delivery, and puerperium. The 

Toxemia (762) .................. 334 94 products of mothers affected by these condi-


Maternal infection (763) .......... 133 207 tthers a tets cnd
 
1 1 tions are at high risk of antepartum and 
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intrapartum asphyxia; for those born alive 
low birth weight is common and the chances 
of hypoxic complications are higher than 
under normal circumstances. The diagnosis 
of toxemia without or with convulsions 
(celampsia) was based on clinical findings 
of hypertension, edema, proteinuria, and 
on the statement of such diagnosis in the 
records. 

Neonatal death rates for toxemia as 
underlying cause varied between 156.2 per 
100,000 live births in Kingston-St. Andrew 
and 20.1 in the California project (Table 
43). In addition to the 334 neonatal deaths 
from toxemia as underlying cause in all 15 
projects, 94 were found in which these con-
ditions were assigned as associated causes 
(Table 44). 

Maternal Antepartum and Intrapartumn 
Infection (763) 

This category includes infections of the 
genitourinary tract (pyelitis and pyclo-
nephritis), chorio-ainnionitis, and various 
other infections arising during pregnancy 
and childbirth, 

In addition to the 133 neonatal deaths in 
which these conditions were found as under-
lying causes in all projects, in 207 others 
they acted as associated causes, usually as 
consequences of premature rupture of meme-
branes. In the Chilean project, for instance, 
there were 37 deaths in which antepartum 
and intrapartum infections were assigned 
as underlying causes and 62 in which they 
were assigned as associated causes. 

Relationship between Immaturity and 

Maternal Conditions 

The association between the maternal 
conditions just discussed and immaturity is 
extremely close, as can be seen in Table 43 

Chapter VI. Neonatal Mortality 

and Figure 48, where neonatal deaths from 
maternal conditions per 100,000 live births 
are shown to the left and deaths with imma
turity as associated cause to the right. In 
those instances in which a specific infection 
(syphilis, toxoplasmosis, etc.) was found in 
the neonate, the assignment was made to 
the infectious disease; and if the infant was 
born immature, this condition was consid
ered contributory and not a consequence of 
the infectious disease. In other words, only 
when the morbid condition was assigned to 
the mother was the immaturity considered 
a consequence. 

Very few neonatal deaths from maternal 
conditions as underlying causes occurred 
after the first week of life, as can be seen 
in Table 40. 

W1'hen neonatal deaths due to maternal 

conditions as underlying causes are dis
tributed by birth-weight groups, interesting 
differences are observed (Table 45). Even 
though a certain number of babies (lying 
from these causes in the neonatal period did 
not have birth weights recorded an(d the 
total numbers were small, the differences in 
percentages in some projects are worthy of 
note. Thus, while in Monterrey 37.7 per 
cent of these deaths occurred in neonates 
with birth weights above 2,500 grams and 
13.2 per cent occurred in tho.se weighing 
1,000 grams or less, the percentages for the 
California project were 10.0 and 40.0 or 
almost the reverse. The explanation for 
these differences is not clear. Apart from 
the completeness of information on deaths 
of babies of low birth weight, factors such 
as quality of medical attention and inci

dence of diseases such as maternal diabetes 

could be responsible and these possibilities 
warrant clarification, through the recording 
of accurate basic data on birth weight and 
on condition of the product at birth and in 
succeeding days. 



-.102 Patternsof Mortality in Childhood 

in 15 
TABLE 45. Neonatal Deaths from Maternal Conditions as Underlying Causes by Birth Weight3 

Projects. 

No. % No. % No. % No. % No. % 	 No. %
No. % No. % 

Birth weight ARGEN- ARGEN-	 CHILEh 	 BRAZIL BRAZIL CANADATINA BOLIVIA BRAZIl, RibeirfoIn grams TINA 	 Recife
San Juan project PretoChaco ProvinceProvince 

100.0 20 100.0 106 100.0 20 1000 88 100.1
100.0 40 100.0 55 100.0 28Total...............25 


7 35.0 21 23.94 25.0 5 27.8 16 17.4 
1000 or less ........... 4 22.2 10 27.8 4 10.3 


22.2 0 23.1 6 37.5 2 11.1 22 23.0 5 	 25.0 27 30.7 
1100-1500 ............ 3 1.7 8 


12.5 8 44.4 20 21.7 2 10.0 20 22.7 
1000-2000 ............ 5 27.8 0 25.0 11 28.2 	 2 


16 17.4 2 10.0 8 9.1
8,3 10 25.6 1 6.2 1 5.6

2100-2500 ............. 4 22.2 3 

3 18.8 2 11.1 18 19.0 4 20.0 12 13.7 

2501 and over ......... 2 11.1 0 16.7 5 12.8 

2 1410. 12Unknown ............ 7 4 


CO. Co- El SAL- JAMAICA MEXICO UNITED co-

VADOR Kingston- Monterrey Caliornia 
1OMBIA 1.OMBIALOMBIA 	 St. Andrew roject

Cali Cartagena Medellin project 

100.0
50 09.0 32 99.9 37 100.0 84 100.1 110 99.9 81 100.0 51 

Total ................ 


24.0 20 25.5 7 13.2 20 40.0 
1000 or less ........... 4 10.8 5 17.2 8 21.2 18 


9 17.0 12 24.00 27.3 23 30.7 34 33.31100-1500 ........... 12 32.4 4 13.8 

23 22.5 10 18.9 0 18.0 

1600-2000 ............ 10 27.0 8 27.6 7 21.2 20 20.7 

7 13.2 4 8.03 9.1 5 6.7 10 9.8

2100-2500 ............ 4 10.8 7 24.1 

12.0 9 8.8 20 37.7 5 10.0 

2501 and over ......... 7 18.9 5 17.2 6 18.2 	 0 

8 28 14 9Unknown ............ 13 3 


a Percentage distribution based on deaths with weights known. 
bRounded to hundreds of grams except for 2501-2549, included 	 in 2301 grams and over. 

FROM CERTAIN COMPLICATIONSNEONATAL MORTALITY 
OF PREGNANCY AND CHILDBIRTH (769) 

Category 769, other complications of project. Table 47 gives totals for the 15 

pregnancy and childbirth, includes a group projects combined. 
Prematurerupture of inembranes,that is,of important miscellaneous conditions such 

to onset of labor,as multiple pregnancy, premature rupture 	 rupture occurring prior 

of membranes, hydramnios, threatened 	 was the underlying cause of 550 neonatal 

deaths in all 15 projects and an associatedabortion, antepartum and intrapartum 

hemorrhage unspecified, and others. Table 	 cause in an additional 162 (Table 47). Its 

importance as underlying or associated46 and Figure 49 illustrate the magnitude 
in its role as triggeringof mortality from these conditions in the cause lies mainly 

rates factor in premature delivery (spontaneousvarious projects. The neonatal death 
or provoked rupture of membranes) and asfrom all these conditions combined varied 

live births in a very common cause of ascendent intrabetween 599.3 per 100,000 
uterine infection when the rupture ig pro-San Juan Province and 244.6 in the Bolivia 
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TABLE 46. Neonatal Mortality&from Certain Complications of Pregnancy and Childbirth as Under
lying Causes and with Immaturity as Associated Cause (Consequence) in 15 Projects. 

Underlying cause Associated 
cause 

Premature Multiple Other 
Total rupture of Hydramniosf~. pregnancy complications(6.,76..cn Immaturity as 

Project (709) membranes (7.2) (769.4) (79.079..
(769.1) 769.9) (7) 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ......................... 1,892 399.1 550 116.0 72 15.2 815 171.9 455 96.0 1,779 375.3
 

ARGENTINA 
Chaco Province .............. 77 437.5 5 28.4 2 11.4 55 312.5 15 85.2 74 420.5 
San Juan Province ............ 140 599.3 29 124.1 4 17.1 70 338.2 28 119.9 131 560.8 

BOLIVIA project .............. 92 244.1 18 47.9 3 8.0 47 125.0 24 63.8 85 226.0
 
BRAZIL. 

Recife ...................... 128 421.1 10 32.9 3 9.9 85 279.6 30 98.7 123 404.6 
Ribeirlio Prdto ............... 80 438.6 15 82.2 3 16.4 48 203.2 14 70.8 75 411.2 
SIDoPaulo ................... 250 429.8 50 86.0 7 12.0 117 201.2 76 130.7 240 412.7
 

CANADA
 
Sherbrooke .................. 44 259.3 7 41.2 1 5.9 9 53.0 27 159.1 44 259.3 

CHI.E project ................ 228 523.2 108 247.8 10 22.9 08 156.0 42 96.4 221 507.1 
COLOMBIA 

Cali ........................ 78 360.2 25 118.5 4 19.0 30 142.2 17 80.6 68 322.3
 
Cartagena ................... 61 340.8 14 78.2 2 11.2 26 145.3 19 106.1 57 318.4
 
Medellin .................... 75 386.0 25 128.9 - - 35 180.4 15 77.3 68 350.5
 

EL SALVADOR project ........ 117 377.2 39 125.7 1 19.3 42 135.4 30 96.7 109 351.4 
JAMAICA 

Kingston-St. Andrew ......... 189 461.4 80 195.3 3 7.3 56 130.7 50 122.1 178 434.6 
MEXICO 

Monterrey ................... 208 392.4 80 150.9 22 41.5 80 150.9 26 49.0 282 343.3 
UNITED STATES 

California project ............. 127 283.9 45 100.6 2 4.5 38 84.9 42 93.9 124 277.2 

a Rates per 100,009 live births. 

FzO. 49. Neonatal Mortality from Certain Complications of Pregnancy and Childbirth as Underlyfng 
Causes and with Immaturity as Associated Cause (Consequence) in 15 Projects. 
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TArn 47. Certain Complications of Pregnancy 
and Childbirth as Underlying or Associated Causes 
of Neonatal Deaths in 15 Projects Combined. 

Cause Underlying Associated 

Total (709) .................... 1.802 785 


Premature r.uture of ,,,ebranes 
(769.1) ........................ 650 162 


llydrannioe (709.2) .............. 72 07
 

Mult plo pregnancy (760.4) ........ .. 815 440 


Other (rest of 760) ............... .455 107 


longed (Ferguson et al., 1963). Death rates 

from this condition ranged from 247.8 per 

100,000 live births in the Chilean project to 

28.4 	in Chaco Province. 
an abnormal conditionHydraminios is 

commonly associated with severe congenital 

anomalies (anencephaly, spina bifida, 

esophageal well as with maternaltract, and others)atresia,as anomalies of urinary 

trabt, a (toemi)a, wlnltiswithpregnalproblem s (toxem ia, m ultiple pregnancy, 
diabetes, syphilis, cardiac and renal disease)by 

and with umbilical cord obstruction and 

erytllroblastosis fetalis 4Murray, 1964). 

Hydraniios was found to be the underly-
ing cause of few neonatal deaths (72) in 14 

projects. As associated cause it was assigned 
in only 67 deaths. 

Multiple pregnancy-a common source of 

babies born before term and at gr.ater risk 

of mortality, morbidity, and complications 
of pregnancy-is a condition requiring sp-

cial attention from the standpoint of early 

diagnosis and management (Behrman, 
1965). In 815 neonatal deaths, multiple 

pregnancy was assigned as the underlying 
cause. Rates varied from 338.2 per 100,000 

live births in San Juan Province to 53.0 in 

Sherbrooke. The close relationship between 

multiple pregnancy and low birth weight 

was previously discussed in Chapter III. 

Other complications of pregnancy and 
childbirth. Three of these conditions were 

frequently found as underlying or asso

ciated cause: incompetent cervix (769.0), 
antepartum or intrapartum hemorrhage un

specified and threatened abortion (769.9 for 

both). Lack of sufficient information has not 
permitted assignment of the latter two con

ditions to more specific categories such as 
partial premature separation of placenta, 

placenta previa, difficult labor due to pel

vic abnormalities, etc. 
The conditions included under category 

769, described above, are closely related to 

immaturity, as can be observed in the right 

portions of Figure 49 and Table 46. Imma

turity in neonates (lying from these condi

as underlying causes was consideredtions 
to be a consequence in all instances, which 

indicates the need for their prevention and 

special management. In several instances 
the premature birth was precipitated by 

bartificial"a ot v ruptureo membranesol w d u u ly"p e ue,of through 

intrauterine infection) thereforeand pre
vention of mortality under these circum

stances requires measures of a different 

nature. 
The percentage distribution by birth 

weight of deaths from conditions included 
in category 769 is presented in Table 48 for 

the 15 projects. Between 75 and 98 per cent 
of all neonatal deaths from these causes 

occurred in babies born with weights of 

2,000 grams or less. In the Sherbrooke and 

California projects 68.2 and 58.4 per cent 

weighed 1,000 grams or less at birth. 
Although this category includes multiple 

births, which have been considered the most 
important single cause of low birth weight, 

in some projects other causes of spontane

ous and provoked interruption of pregnancy 

account for significant proportions of these 

neonatal deaths with very low birth weights. 
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TAntz 48. Neonatal Deaths from Certain Complications of Pregnancy and Childbirth as Underlying 
Causes by Birth Weight in 15 Projects. 

No. % No. % No. % No. % No. % No. % No. % No. % 

Birth weight ARGEN- ARGEN
in granms TINA TINA BOL.IVIA BRAZIL RIo BRAZIlo CANADA CIEc 

Chaco San Juan project Recife Ribeirao Sao Paulo Sherbrooke projectPrtoProvince Province 

Total ................ 77 100.0 140 100.1 02 100.1 128 99.9 80 100.0 250 100.0 44 100.1 228 99.9 

1000 or lea ........... 
1100-1500 ............ 

14 
24 

23.3 
40.0 

30 
.18 

22.1 
35.3 

10 
20 

28.4 
38.8 

22 
25 

28.0 
32.9 

17 
24 

24.6 
34.8 

84 
60 

30.7 
20.2 

30 
5 

68.2 
11.4 

59 
81 

26.9 
37.0 

1600-2000 ............ 
2100-2500 ............ 
2501 and over ......... 

10 
5 
I 

20.7 
8.3 
1.7 

39 
11 
8 

28.7 
8.1 
5.9 

13 
5 
4 

10.4 
7.5 
0.0 

20 
0 
3 

20.3 
7.9 
3.9 

20 
6 
2 

29.0 
8.7 
2.0 

57 
20 
8 

24.0 
8.7 
3.5 

8 
1 

-

18.2 
2.3 
-

57 
10 
6 

20.0 
7.3 
2.7 

Unknown............ 17 4 25 52 11 21 9 

UNITEI) 

Co-
I.OMIIIA 

Call 

CO-
I.OMI A 
Cartagena 

CO-
I.OMBIA 
Medellin 

El. SAI.-
VADOR 
project 

JAMAICA 
Kingston-

St. Andrew 

MEXICo 
Monterrey 

STATIS 
California

project 

100.0 119.9 99.9 127 100.0Total ................ 70 100.0 61 100.1 75 117 100.0 18 208 


73 58.41000 or less ........... 17 31.5 20 30.4 21 29.2 37 37.0 58 32.0 32 21.3 

1100-1500 ............ 17 31.5 18 32.7 20 36.1 20 26.0 72 40.4 50 33.3 31 
 24.8 

1600-2000 ............ 12 22.2 10 18.2 15 20.8 23 23.0 34 19.1 30 20.0 13 10.4
 

2100-2500............ 4 7.4 4 7.3 6 8.3 8 8.0 4 2.2 18 12.0 5 4.0
 

2501 and over......... 4 7.4 3 5.5 .I 5.0 6 6.0 10 5.6 20 13.3 3 
 2.4 

Unknown ............ 22 0 3 17 1 1 58 2
 

a Percentage distribution based on deaths with weights known. 
b Hounded to hundreds of grans except for 2501-2,540, included in 2501 grains and over. 

NEONATAL MORTALITY FROM CONDITIONS OF 
PLACENTA AND CORD (770, 771) 

Certain conditions of the placenta and centa and membranes (rest of 770) were 

umbilical cord were the underlying causes found much less frequently, as can be seen 

of 801 deaths and were assigned as asso- in Table 50 and Figure 50. 

ciated causes in 265 deaths, as is shown in Neonatal death rates from placenta pre

the summary Table 49. via as underlying cause ranged from 145.3 
per 100,000 live births in Cartagena to 16.4 

in Ribeirfio Prto. Only 17 neonatal deathsConditions of Placenta (770) 
were found in which this condition acted as 

These include principally placenta previa associated cause. Among the causes of ante

(770.0) and premature separation (770.1), partumi hemorrhage, placenta previa is 

both responsible for serious complications usually the less common (Butler and Alber

such as antepartum and intrapartum man, 1969). However, since it is also the 

hemorrhage, fetal distress, and premature one in which the serious complications (in
are moredelivery. Other abnormalities of the pla- eluding fetal and neonatal death) 
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Premature separation of placenta (nor-
TABLE 49. Certain Conditions of Placenta and 

Cord as Underlying or Associated Causes of mally implanted) is ablation of the placenta 
Neonatal Deaths in 15 Projects Combined, occurring before the third stage of labor 

Cause Underlying Associated (expulsion period). Bleeding (concealed or 

apparent) is a constant sign. Abruptio pla-

Total (770, 771) ................ 801 205 centae is an extensive separation and in 

590 84 certain studies has been reported to occur 
....Conditions of placenta (770) 

in about 20 per cent of patients with pre-
Placenta previa (770.0) ......... 305 17 

Premature separation (770.1) .... 261 59 mature separation of placenta (Babson 
and Benson, 1966). Neonatal mortality fromOther (rest of 770) ............. 24 8 


181 premature separation as underlying cause
Conditions of cord (771) .......... 1.211 


varied from 160.9 per 100,000 live births in 

the California project to 5.3 in Bolivia and 
susceptible of being prevented, early recog-

are obvi- 4.9 in Kingston-St. Andrew. In 59 deaths 
nition and adequate management 

this condition was an associated cause.
ously important. 

as Underlying Causes 
TABLE 50. Neonatal Mortalitya from Certain Conditions of Placenta and Cord 


and with Immaturity as Associated Cause in 15 Projects.
 

Associated causeUnderlying cause 

Immaturity (777)Conditions of placenta 
Conditions(770) 

of cord Consequence Contributory
Project Other (771) of conditions to conditionsPlacenta Premature 

Total revia separation (rest of of placenta of cord 
(770) (771)(770.0) (770.1) 770) 

No. Rate No. Rate i.. Rate No. Rate No. Rate No. Rate No. Rate 

513 108.2 80 	 10.9 
Total ................. 590 124.5 305 04.3 261 55.: 24 5.1 211 44.5 


ARGENTINA	 13 73.9 - - - 7 39.8 
Chaco Province ........ 17 00.0 13 73.9 4 22.7 


9 38.5 4 17.1 24 102.7 22 94.2 10 42.8 
San Juan Province ..... 26 111.3 13 55.7 

- 24 63.8 10 42.5 12 31.9 
BOLIVIA project ........ 18 47.0 16 42.5 2 5.3 -


BRAZIL.
 - 25 82.2 30 98.7 16 
Realte ................ 33 108.0 18 50.2 15 49.3 -	 52.6
 

82.2 2 11.0 
Ribeiraio Prtto ......... 18 08.7 3 16.4 13 71.3 2 11.0 7 38.4 15 


24 41.3 61 104.9 10 17.2 
Sao Paulo ............. 73 125.. 30 67.1 33 56.7 1 1.7 


CANADA
 
- 2 11.8 10 94.3 1 5.0

11 64.8 7 41.2 -Sherbrooke ............ 1 100.1 

121.6 8 18.4 

CIIILE project .......... 64 140.9 52 119.3 8 18.4 4 9.2 18 41.3 53 

COLOMBIA 7 33.2 24 113.7 00.4 11 52.1 1 4.720 123.2 14Call .................. 	 184.4 - - - 4 22.3 33
201.1 	 20 145.3 10 55.9 

16 82.5 - - 5 25.8 20Cartagena ............ 30 

149.5 1 5.2 

Medellin .............. 33 170.1 17 87.6 

51.6 24 77.4 7 22.6 

El. SALVADOR project. 27 87.0 17 54.8 7 22.0 3 9.7 10 


JAMAICA
 11 26.9 18 43.9 4 0.816 39.1 2 4,9 1 2.4Kingston-St. Andrew... 19 46.4 

MEXICO
 25 47.2 73 137.7 4 7.5 

Monterrey ............ 91 171.7 34 64.1 52 98.1 5 0.4 


UNITED STATES
 
26.8 80 102.2 5 11.216 35.8 72 160.9 3 6.7 12

California project .... 91 203.4 

Rates per 100,000 live births. 
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Fia. 50. Neonatal Mortality from Conditions of Placenta as Underlying Causes and with Immaturity 
as Associated Cause (Consequence) in 15 Projects. 

DEATHS PEt 100.000 LIVE lIRTHS DEATHS PER 100,000 LIVE BIRTHS 

0 o too ISO 200 250 0 30 100 iSo 200 

CONDITIONS OF PLACENTA 1770O1IMWNT 77 

CALIOISIAPROJICI 

CARTIAGNA
NO11II|1Y 

PROilCI 
SiOPAULO 
CAl 
SAl JUAN 

CHILE 

PROVINCE 

SHtlAnOOKt
 
Imuiiio pniTO 

CHACOPROVINCE 

PROJECT 

IIOLIVIA 

ILSALVADOR 
PROJECT 

A1DOIW KINGSTON.ST. 

SEPARATIONCOTHERMPLACENTA PREVIA r7-IPREMATURE 

Other abnormalities of the placenta and 
membranes (rest of 770) had low rates and 
were not diagnosed in six of the 15 projects; 
the highest rate was in San Juan Province, 
17.1 per 100,000 live births. 

The conditions of placenta (placenta 
previa, premature s2paration, and other ab-
normalities) are important causes of low 
birth weight because of premature birth, 
intrauterine malnutrition, or both. When-
ever one of these conditions was underlying 
cause of a neonatal death and immaturity 
was associated, the latter w:as considered 
to be a consequence. 

However, when immaturity was found as 
an associated cause in those neonatal deaths 
due to conditions of the umbilical cord as 
underlying causes, it was considered to be 
a contributory condition and not a con-
sequence. Figure 50 shows in the left por
tion the rates for placental conditions as 
underlying causes, and in the right portion 
for those same causes the rates for imma-
turity as a consequence. The pattern of the 
total rates in the two portions is strikingly 
similar. In fact, of 590 deaths from these 

conditions, 513 or 86.9 per cent occurred in 
immature neonates. It was evident, more
over, that almost all deaths from these 
causes occurred in the first week of life 
(Table 40). 

When neonatal deaths from conditions of 
placenta and cord as underlying causes and 
with birth weight stated were distributed by 
birth weight, only the projects in California 
and Sherbrooke showed percentages above 
40 in the group of 1,000 grams or less. The 
total numbers of deaths from these causes 
were small in most projects and in a few 
(as in Recife and Monterrey) a sizable 
portion did not have weights recorded and 
thus data were not incorporated in this 
report. 

Conditionsof Umbilical Cord (771) 

These conditions include compression, 
prolapse, and other accidents and abnor
malities of the umbilical cord (knots, entan
glement, varices, etc.) and were considered 
to be the underlying causes of death of 
small numbers of neonates in all projects. 

http:KINGSTON.ST


108" .. Patternsof Mortality in Childhood 

Rates per 100,000 live births ranged from 
102.7 in San Juan Province to 11.8 in Slier-
brooke (Table 50). In an additional 181 
deaths- cord conditions were assigned as as-

NEONATAL MORTALITY FROM 

sociated causes because of their share in 
fatal outcome through asphyxia (Table 49). 
Congenital anomalies of the umbilical cord 
are excluded from this category. 

DIFFICULT LABOR AND FROM 
BIRTH INJURY WITHOUT MENTION OF CAUSE (764-768, 772)
 

Included in this group are the different 
types of difficult labor due to abnormality 
of bones, organs, or tissues of pelvis (764), 
with disproportion but no mention of pelvic 
abnormality (765), with malposition (766), 
with abnormality of forces of labor (767), 
and with other and unspecified complica-
tions (768). A fourth digit in each category 
is used to specify the type of lesion or effect 
on the product, such as lesion to central 
nervous system (.0), spinal cord (.1), bone 
or nerves (.2), or other unspecified injury 
(.3), with asphyxia (.4), and without men-
tion of injury or anoxia (.9). The group 
also includes injury to fetus without men-
tion of cause (772). Only one type of diffi-
cult labor was assigned to each death as 
underlying or associated cause, 

Of all neonatal deaths, 1,552 were due to 
difficult labor and birth injury as under-
lying causes. The rates ranged froi 693.5 
per 100,000 live births in San Juan Province 
to 93.9 in the California project (Table 51 
and Figure 51). In 863 deaths these condi-
tions were associated causes (Table 52). 

Two categories of difficult labor-764 
(with abnormality of bones, organs, or 
tissues of pelvis) and 765 (with dispropor-
tion but no mention of pelvic abnormality) 
-were responsible for 127 neonatal deaths 
in all projects. In only 27 additional deaths 
were these conditions found to act as asso-
ciated causes. 

Among all types of difficult labor (764
768), malposition of fetus (766) produced 
the highest death rates in nine projects. The 
range was from 291.1 per 100,000 live births 
in San Juan Province to 24.6 in the Califor
nia project. The explanation for these wide 
differences is not available at this moment. 
In 408 neonatal deaths in all projects this 
group of difficult labor acted as associated 
cause. 

Categories 767 (with abnormality of 
forces of labor) and 768 (with other and 
unspecified complications) were underlying 
causes in 475 deaths in all projects. The 
rates went from 235.4 in San Juan Province 
to 17.7 in Sherbrooke. It is I1robable that in 
several instances deaths assigned to these 
types of difficult birth could have been 

assigned to better-defined types if more 
d atatec 
been available. 

Neonatal deaths due to birth injury with
out mention of cause (772) were found in 
all projects, with rates ranging from 171.1 
in Recife to 33.5 in the California project. 

Mortality clue to the various types of 

difficult labor (764-768) and birth injury 
(772) was found to be less frequently asso
ciated with immaturity than the maternal 
conditions. As can be seen in Table 51, 
50 per cent or more of neenatal deaths from 
these causes occurred in immature infants 
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TABLE 51. Neonatal Mortality' from Specific Types of Difficult Labor and Birth Injury as Underlying
Causes and with Immaturity as Associated Cause in 15 Projects. 

Underlying cause Associated cause 

Pelvic ab- Other and Immaturity
Total normality M- Birth (777)Project (764-768, dispro. poition unsprified( 

Co-ns
772)of fetus difult i ecified475) (6) (767-768) (72) Con- Confettte(labor tributory sequence 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ................... 1,552 327.4 127 26.8 550 116.0 475 100.2 400 84.4 01 139.4 22 4.6 

ARGENTINA 
Chaco Province ........ 
San Juan Province .... 

BOLIVIA project ........
BRAZIL 

82 465.9 
162 693.5 
133 353.6 

7 
7 

11 

30.8 
30.0 
29.2 

19 
68 
42 

108.0 
291.1 
111.7 

31 
55 
67 

170.1 
235.4 
178.1 

25 
32 
13 

142,0 
137.0 
34.6 

22 
69 
51 

125.0 
295.4 
135.6 

1 
2 

-

5.7 
8.6 
-

Recife ............... 
RibeirSo Prato ......... 
S'o Paulo ............ 

135 444.1 
62 339.9 

214 368.0 

4 
3 

20 

13.2 
10.4 
34.4 

59 
15 
71 

194.1 
82.2 

122.1 

20 
30 
76 

65.8 
164.5 
130.7 

52 
14 
47 

171.1 
76.8 
80.8 

69 
18 

91 

227.0 
98.7 

150.5 

-
-
2 

-
-

3.4 
CANADA 

Sherbrooke ............ 
CHILE project.......... 
COLOMBIA 

.1 100.1 
132 302.9 

2 
13 

11.8 
20.8 

7 
43 

41.2 
98.7 

3 
26 

17.7 
59.7 

6 
.50 

35.4 
114.7 

8 
77 

47.1 
176.7 

I 
1 

5.9 
2.3 

Cali ................. 
Cartagena ............ 
Medellin .............. 

EL SALVADOR project.. 

66 312.8 
59 329.6 
58 299.0 

134 432.0 

6 
5 
3 
9 

28.4 
27.9 
15.5 
29.0 

19 
35 
19 
51 

90.0 
195.5 
97.9 

164.4 

32 
10 
15 
37 

151.7 
55.0 
77.3 

119.3 

9 
9 

21 
37 

42.7 
50.3 

108.2 
119.3 

20 
21 
28 
80 

94.8 
117.3 
144.3 
257.9 

1 
-
2 

-

4.7 
-

10.3 
-

JAMAICA 
Kingston-St. Andrew.. 86 210.0 4 9.8 40 97.7 It 26.9 31 75.7 39 95.2 - -

MEXICO 
Monterrey ............ 109 318.8 26 49.0 51 90.2 53 100.0 39 73.6 47 88.7 8 15.1 

UNITED STATES 
California project ...... 42 03.0 7 15.6 11 24.6 9 20.1 15 33.5 21 46.9 4 8.9 

8 Rates per 100,000 live births. 

Fla. 51. Neonatal Mortality from Specific Types in only four projects (Recife, Chile, El Salof Difficult Labor and Birth Injury as Underlying vador, and California).
Causes in 15 Projects.

DEATHS LIVE IrTHs In nearly all deaths from difficult laborPER100.000 

0 200 01 600 ,00 and birth injury associated with imma-
POVICeSANJUAN turity, this latter condition was a contribu-

CIII tory cause. In a few deaths the underlyingilSAl PEcC cause was assigned to an abnormality of the 
JILLPAULO 
SOIlVIAPlOJ110: uterus (such as malformation, malposition, 
IiOESAPOlJIO fibromyoma, or others causing premature 
CARt16IA1 delivery) and in these instances the imma-
HoUIE1EE Iturity was considered secondary to the 
CALl
 
CHILE uterine abnormality.
PIOOCI 

UN The distribution of neonatal deaths from 
1 ., 1,0O1M1 ,ONSI.AEcALIT5 difficult labor and birth injury by birth
SNRROE AOTHIoN,.s,,, to weight reveals interesting differences, in 

tl11Ollll FOIIC IL+pLOlHiII AND UN$PICIPIEC 
A A CDI.FICULTLABOR 

=3I:NTH INJURY spite of the small numbers in some projects 
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TABztz 52. Specific Types of Difficult Labor and and the significant proportions of deaths 
Birth Injury as Underlying or Associated Causes 
of Neonatal Deaths in 15 Projects Combined. without birth weight recorded (Table 53). 

--In nine of the 15 projects, 50 per cent or 

Cause Underlying Associated more of deaths from these causes occurred 

in babies weighing more than 2,500 grams.
Total (764-768, 772) .............. 1,552 863 

Pelvic abnormality or disproportion The lowest percentage in this weight group 

(784, 765) ..................... 127 27 was found in El Salvador (33.0). In the
 
Malposition of fetus (786) ........ 550 408 weight group 1,000 grams or less there were
 
Other and unspecified difficult labor 

(767. 768) ..................... 475 157 no deaths in Cali, while in the California 
Birth injury unspecified (772) ...... 400 271 project the percentage was 23.8. 

TABLE 53. Neonatal Deaths from Difficult Labor and Birth Injury as Underlying Causes by Birth 
WeightV in 15 Projects. 

No. % No. % No. % No. % No. % No. % No. % No. % 

irth weight ARGEN- ARGEN- BRAZIL 
in gras TINA TINA BOLIVIA BRAZIl. Rii BRAZIL CANADA CHILE 

Chaco San Juan project Recife ibeiro So Paulo Sherbrooke project
Prto

Province Province 

Total ................ 82 100.0 162 100.0 133 100.0 135 100.1 82 100.0 214 100.0 18 100.1 132 100.1 

1000 or less ........... 
1100-1500 ............ 
100-2000 ............ 
2100-2500 ............ 
2501 and over ......... 
Unknown ............ 

1 
1 
8 
5 

44 
23 

1.7 
1.7 

13.6 
8.5 

74.6 

1 
24 
26 
18 
86 

7 

0.6 
15.5 
16.8 
11.6 
55.5 

2 
0 

18 
18 
47 
43 

2.2 
10.0 
17.8 
17.8 
52.2 

1 
13 
17 
I 
36 
57 

1.3 
16.7 
21.8 
14.1 
46.2 

2 
-

7 
5 

36 
12 

4.0 
-

14.0 
10.0 
72.0 

14 7.3 
14 7.3 
28 14.6 
28 14.6 

108 56.2 
22 

2 
4 
1 
2 
8 
i 

11.8 
23.5 
5.0 

11.8 
47.1 

3 
21 
27 
27 
40 

5 

2.4 
16.5 
21.3 
21.3 
38.6 

UNITED 

CO-
LOMBIA 

Call 

CO-
LIOMBIA 
Cartagena 

CO-
LOMBIA 
Medellin 

EL SAT, 
VADOR 
project 

JAMAICA 
Kingston-

St. Andrew 

MEXICO 
SLO 

STATES 
CAfn 

ponterreyCaliforniaproject 

Total ................ 66 100.0 59 100.0 58 99.0 134 100.0 86 99.9 10 100.0 42 99.9
 

1000 or less ........... -. - 1 2.2 2 3.8 13 11.3 10 12.8 3 2.5 10 23.8
 

1100-1500 ............ 2 7.4 7 15.8 10 19.2 21 18.3 
 10 12.8 7 5.0 8 19.0 

1600-2000 ............ 4 14.8 5 11.1 9 17.3 25 21.7 14 17.9 15 12.6 3 7.1 

2100-2500 ............ 4 14.8 5 11.1 0 17.3 18 15.7 5 6.4 15 12.6 4 9.5 

2501 and over ......... 17 63.0 27 60.0 22 42.3 38 33.0 39 50.0 79 60.4 17 40.5 
8 50 -Unknown ............ 39 14 8 10 


a Percentage distribution based on deaths with weights known. 
bRounded to hundreds of grams except for 2501-2549, included in 2501 grams and over. 

NEONATAL MORTALITY FROM ANOXIC AND HYPOXIC CONDITIONS (766) 

Anoxia and hypoxia during the various the complications of a wide variety of 
stages of delivery or early neonatal period causes, and frequently accurate and timely 

constitute serious problems for.several rea- diagnosis is difficult because of the emer
sons. They are acute conditions and usually gency character of the situation. The 
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knowledge of exact causes necessary for causes and factors, some of them acting 

preventive action is thus very often lacking. through mechanisms not yet well under-

On the other hand, while complications in stood. Table 54 and Figure 52 (left portion) 

themselves, they give rise to various other show the neonatal deaths due to anoxic and 

severe and progressive consequences which hypoxic conditions (not elsewhere specified) 

if not arrested result in death or in s,.rious as underlying causes. The rates ranged from 

permanent damage. Finally, their occur- 904.6 and 855.3 per 100,000 live births in 

rence worsens the already deficient adaptive Ribeirdo Pr~to and Recife to 163.2 and 
in the California and Sherbrookemechanisms, particularly those of low-	 153.2 

birth-weight infants, and limits the success 	 projects. Within this category (776), the 
conditions known as respiratory distressof corrective measures. 

Anoxic or hypoxic conditions after birth syndrome and hyaline membrane disease 
of (776.2 and 776.1) are grouped togethercan be the consequence of a number 

obstetric causes, of acquired or congenital since the latter was not always confirmed 

morbid conditions in the newborn, or other by X-rays or autopsy studies and the two 

TABLE 54. Neonatal Mortality, from Anoxic and Hypoxic Conditions as Underlying Causes and with 

Immaturity as Associated Cause (Contributory) in 15 Projects. 

Underlying cause Associated
I cause 

Projeet 
Total
(776) 

Fetal 
distress,
anoxia 

1770.3. 776.4) 

Aspiration of 

content of
birth canal 

(776.0) 

Respiratory
dstress 

(776.1, 776.2) 

Asphyxia of
newborn 
(776.9) 

Immaturity as
Contributory 

(777) 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

1.075 226.8 657 138.6 1.524 321.5
Total ........................ 2,147 452.9 206 43.5 200 44.1 


ARGENTINA 
6 34.1 10 56.8 20 113.6 49 278.4 54 306.8

Chaco Province ............. 85 4R3.0 

346.7 22 94.2 04 402.4

San Juan Province ........... 131 560.8 14 59.9 	 14 50.0 81 

47 125.0 112 297.8 101 268.5

BOLIVIA project ............. 173 460.0 3 8.0 11 29.2 

BRAZIL 
82.2 15 49.3 105 345.4 115 378.3 204 671.1260 855.3 25 

Ribeir.to Pr~to ............. 165 901.6 
Recife ...................... 


30 164.5 28 153.5 91 408.9 16 87.7 125 685.3 

55.0 152 261.3 139 230.0 239 410.9
Sao Paulo .................. 364 625.9 41 70.5 32 


CANADA
 
- 2 11.8 18 100.1 6 35.4 24 141.4 

Sherhrooke ................. 26 153.2 
20 45,9 122 279.9 

CHILE project ............... 192 440.6 44 101.0 23 52.8 105 240.9 

COLOMBIA 
15 71.1 68 322.3 28 132.7 74 350.7

Cali ....................... 117 554.5 6 28.4 

0 50.3 35 195.5 8 44.7 44 245.8 

Cartagena.................. 56 312.8 4 22.3 

5.2 4 20.6 46 237.1 12 61.9 51 262.0 

Medelln ................... 63 324.7 1 

15 48.4 3 0.7 66 212.8 34 109.6 87 280.5 

EL SALVADOR project ....... 118 380.4 

JAMAICA 

48.8 92 224.6 65 158.7 146 356.4184 449.2 7 17.1 20 

MEXICO 
Klngaton-St. Andrew ........ 


7 13.2 22 41.5 94 177.3 17 32.1 99 180.8 
Monterrey .................. 140 264.1 

UNITED STATES 
2.2 55 122.9 14 31.3 60 134.1 

Califoinla project ............ 73 163.2 3 6.7 	 1 


a Rates per 100,000 live births. 

http:Ribeir.to
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Fia. 52.: Neonatal Mortality from Anoxio and Hypoxic Conditions as Underlying Uauses 
md with Immaturity as Contributory Cause in 15 Projects. 

DEATHSPER 100.000 LIVE BIRTHS 

0 400 800 
I I I 
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have a very similar clinical picture. Sub-
categories 776.4 and 776.9 should be con-
sidered as poorly defined underlying causes, 
their frequency being a sign of lack of diag-
nostic data. In various instances in which 
the only information available wvas that 
the newborn was a premature and suffered 
from somc form of resp~iratory distress or 
hypoxia, the underlying cause was assigned 
to the hypoxic condition and the preuoia-
turity wvas considered a contributory cause. 
This procedure was adopted because of the 
international rules excluding the assignment 
of immaturity as underlying cause whe.n 
another cause of lperinatal mortality is 
present. 

Figure 52 shows a fairly close corres-

DEATHS PER 100,000 LIVE IXIM5 

400 goo 

I I 
1000 


I I I 

17761 IMMATURITY (7771 

' " ' u 

+I
 

where the rates for these conditions were 
904.6 and 855.3 per 100,000 live births, 
those for immaturity as contributory cause 
were 685.3 and 671.1 (Table 54); and in 
the California project the rates were 163.2 
and 134.1, respectively. 

The above-mentioned factors possibly in
volved in the different distribution patterns 
of neonatal deaths by birth weight also 
ap~ply for deaths from anoxic and hypoxic 
conditions as underlying causes. There is, 
however, another factor related to classi
fication procedures and affected by the 
availability of diagnostic data: many neo
natal deaths of low-birth-weight infants are 
asge oti aeoybcueteei 
asneto hspeifcatg toepanetheretisbcause 

pondence between neonatal death ratesnoohrseiccaetoxpinihrte 
from anoxic and hypoxic conditions (776) 
as underlying causes and those for immiia-
turity as contributory cause, though the 
rates for immaturity were lower. In 
Ribeirfio Pr~to and Recife, for example, 

immaturity or the acute hypoxic condition 
and because in the presence of any specific 
condition (including hypoxia) and imma
turity, the former is selected as underlying 
cause of death. 
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OTHER DISEASES OF THE NEWBORN (774, 775, and 778) 

Erythroblastosis fetalis, a common hemo-
lytic disorder of the fetus and the newborn, 
is the result of maternal isoimnmunization to 
fetal blood group antigens. The Interna-
tional Classification of Diseases provides 
two categories for hemolytic disease of the 
newborn: 774 when complicated by kernic-

terus, and 775 without mention of kernic-
terus. 

In the 15 projects 213 neonatal deaths 
were assigned to hemolytic disease as under-
lying cause, and in only 45 deaths was one 
of these conditions considered an associated 
cause (Table 55). The rates as underlying 
and associated causes combined ranged 
from 119.3 and 107.0 per 100,000 live births 
in the Chilean project and in San Juan 

TA.LE 55. Neonatal Mortality, from Hemolytic 
Disease of Newborn as Underlying or Associated 
Cause in 15 Projects. Total I 

Tot75 Underlying Assoeiated 
Project I _ 

No. Rate No. Rate No. Rate 

Ta .hemorrhage 

Total .............. 25 54.4 213 4. 4 9.5 

ARGENTINA 68.2 - 

12 68.2 12 
Chaco Province... 
San Juan Province.. 25 107.0 23 98.5 2 8.o 

BOLIVIA project .... 8 21.3 7 18.0 I 2.7 
BRAZIL 

Recife ............. 10 32.9 10 32.0 - 
4 21.94 21.9Ribeirfo Prato .... 

Slo Paulo ......... 38 65.3 25 43.0 13 22.4 
CANADA I 5.9Slherbrooke ........ 14 82.5 13 76.6 


CHILE project ..... 52 119.3 40 91.8 12 27.5 
COLOMBIA 

Cali ............. 11 52.1 10 47.4 1 4.7 

Cartagena ......... 7 39.1 7 30.1 - 

--Medellin ......... 9 46.4 0 46.4 

EL SALVADOR 
project............ 16 51.0 11 35.5 5 10.1 

JAMAICA 
Kingston-

St. Andrew ..... 18 43.9 10 39.1 2 4.0 

MEXICO 
Monterrey ......... 25 47.2 21 39.6 4 7.5 

UNITED STATES 
California project... 9 20.1 5 11.2 4 8.9 

Rates per 100,000 live births.R 

Province to 20.1 in the California project. 
These differences could be the result of 
various factors, including frequency of 
blood type incompatibilities in various 
population groups and extent of therapeutic 
management. 

The condition known as postmaturity 

(778.1) was found as underlying cause in 
only four deaths but was an associated 
cause in 80 (Table 56). Postmaturity is not 
used as underlying cause whenever another 
perinatal cause is diagnosed. Of the 84 neo
natal deaths froin postmaturity, 28 occurred 
in Monterrey, two as underlying and 26 as 
associated cause. 

In subcategory 778.2, conditions charac
terized by internal or external hemorrhage 

of hemorare included under the heading 
rhagic disease of the newborn. In the 15 
projects 181 neonatal deaths were assigned 

to these conditions as underlying cause and 
in 380 additional deaths they were found as 
associated cause. In many instances the 

had been found in autopsy, and 

therefore no traumatic origin was assigned 
(it being impossible to determine the real 

origin). In several of these deaths, the 
bleeding in an organ (lungs, adrenal, and 

even digestive tract) could have been the 

effect of profound metabolic changes in
duced by severe asphyxia. 

TABLE 56. Other Conditions of Newborn as 
Underlying or A&sociated Causes of Neonatal 
Deaths in 15 Projects Combined. 

Calzse Underlying Associated 
_ 

Other conditions of newborn (778). 259 1,132 

Poatmaturity (778.1) ............. 
Hemorrhagic disease of newborn 

(778.2) ........................ 
Other (rest of 778) ............... 

4 

281 
74 

80 

380 
672 
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RELATIONSHIP. BETWEEN NEONATAL MORTALITY AND
 
MATERNAL AGE AND INFANT'S BIRTH ORDER
 

Vlaternal Age 

In two of the Latin American countries 
vith projects in the Investigation (Chile 
ind El Salvador) the distributions of live 
irths were reported by age of mother for 

geographic subdivisions, and in three pro-

iects (Chaco Province, Sao Paulo, and 
Monterrey) the principal collaborators pro-
vided these basic data. Similar information 
vas obtained for Sherbrooke from the prin-

,ipal collaborator, and for San Francisco 

ind the four counties in the California pro-
ject from the State Health Department. 
Iowever, because of the small numbers of 

live births and deaths in the specific group5 

)f causes in two of thesc so-ven projects 
(Chaco Province and Sherbrooke), data are 
presented here only for the other five (Sfio 

Paulo, Chile, El Salvador, Monterrey, and 
California). These data are of great value 
for the analysis of factors bearing on the 
lealth and survival of products of concep-

tion, as can be seen from the following 
examples. 

In four of the five projects, a constant 
pattern was discernible in the relationship 
between neonatal mortality due to certain 
perinatal causes (760-778) and age of the 
mother, the neonatal death rates being 

higher in the case of mothers less than 20 
years of age (from 2,807.6 to 1,286.5 deaths 
per 100,000 live births). On the other hand 

in all five projects mothers in the age 

groups 20-24 years and 25-29 years had the 

most favorable rates from these causes. 
Finally, neonatal mortality increased sig

r.ificantly as maternal age increased, with 

rates for mothers aged 35 years and over 

ranging from 2,297.0 to 1,025.1 per 100,000 
live births in the Sio Paulo and California 
projects, respectively (Table 57 and Figure 
53). The pattern in the Chilean project, 
where the rate for mothers under 20 years 
(1,914.7) was lower than that for mothers 
aged 35 and over (2,068.8), may be due to 

Fiu. 53. Neonatal Mortality Due to Certain Perinatal Causes as Underlying Causes by Age of Mother 
in Five Projects. 
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TABLE: 57. Neonatal Mortality' Due to Certain Perinatal Causes as Underlying Causes by Age of 
Mother in Five Projects. 

United States 

Chile El Salvador Mexico CaliforniaBrazilAgR of mother Bao Paulo project project Monterrey project 

947.7Total ..................... 1,948.1 1,858.7 1,731.1 1,516.7 


Under 20 years ............ 2,807.6 1,914.7 2,522.2 2,113.5 1,286.5
 
20-24 years ............... 1,768.7 1,752.5 1,612.4 1,356.6 864.4
 
25-29 years ................ 1,706.4 1,781.2 1,368.5 1,290.8 856.0
 
30-34 years ................ 2,065.5 1,999.8 1,484.2 1,600.0 935.1
 
35 years and over .......... 2,297.0 2,068.8 1,811.0 1,768.5 1,025.1
 

aRates per 100,000 live births. 

a combination of factors, including family 

planning practices. 
The analysis of neonatal mortality due 

to immaturity as underlying or associated 

by age of mother also reveals inter-cause 
esting relationships. There constantwas a 

pattern in all five projects for which data on 

maternal age was utilized (Table 58 and 

Figure 54) rates for immaturity were con-

sistently higher for young mothers (under 

20 years) than for the remaining age groups, 
and they ranged from 3,682.9 to 1,456.0 per 

100,000 live births in the Silo Paulo and 

California projects, respectively. In all pro-

jects the most favorable rates were those for 

Fio. 54. Neonatal Mortality Due to Immaturity 
in Five Projects. 

4000 SAO PAULO CHILE PROJECT 

3000
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0A 

products of mothers of intermediate age, 

and significant increases were noticed for 
or over.neonates of mothers aged 35 years 

Table 59 and Figure 55 show the rela

tionships between mother's age and neo

natal mortality due to maternal conditions 

(760-763) as underlying causes in five 

projects. From these analyses it is apparent 

that the risk of dying in the neonatal period 
from these conditions is less for babies born 

to mothers in the age group 20-29 years 

than for those born to very young or older 

mothers. 
For the deaths due to other complications 

of pregnancy and childbirth (769) a similar 

relationship is found with respect to mater

as Underlying or Associated Cause by Age of Mother 

ELSALVADOR MONTERREY CALIFORNIA 
PROJECTPROJECT 

A09 OF010111111IN YEARS 
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of
Neonatal Mortality* Due to Immaturity as Underlying or Associated Cause by Age

TAuLm 58. 
Mother in Five Projects. 

United States 
Brazil Chile El Salvador Mexico California 

Age of mother Silo Paulo project project Monterrey project 

Total ..................... 2,001.4 1,835.7 1,711.8 	 1,320.5 990.2 

1,993.0 1,456.0
Under 20 years ............. 3,682.9 2,364.9 2,658.0 


882.5
20-24 years ................ 1,867.3 1,735.8 1,701.2 	 1,222.6 


1,075.0 824.5
25-29 years ................ 1,613.0 1,601.4 1,305.0 


988.0
30-34 years ................ 1,998.4 1,859.4 1,297.0 	 1,398.7 


1,483.7 1,208.0
35 years and over .......... 2,223.5 1,940.2 1,575.9 


Rates per 100,000 live births. 

TABLS, 59. Neonatal Mortality&Due to Maternal Conditions as Underlying Causes by Age of Mother 

in Five Projects. 
United States 

Mexico CaliforniaEl SalvadorBrazil Chile 	 Monterrey project
Age of mother So Paulo project prlect 

201.9 270.8 152.8 114.0
Total ..................... 182.3 


256.6 183.4Under 20 years ............. 195.4 229.1 369.7 

20-24 years ................ 136.8 171.5 257.7 97.1 78.9
 
25-29 years ................ 166.3 145.9 209.9 80.5 86.2
 

203.1 158.430-34 years ................ 191.2 290.0 279.1 

182.635 years and over .......... 323.9 263.6 259.8 272.3 


aRates per 100,000 live births. 

Fla. 55. Neonatal Mortality Due to Maternal Conditions as Underlying Causes by Age of Mother in 
Five Projects. 
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TABLE 60. Neonatal Mortality' Due to Complications of Pregnancy and Childbirth as Underlying 
Causes by Age of Mother in Five Projects. 

Age of mother Brazil Chile El Salvador ,Mexico UnitedStates 

S o Paulo project project Monterrey project 

Total ..................... 429.8 523.2 377.2 392.4 283.9
 

Under 20 years............. 547.8 610.4 461.7 527.1 426.5
 
20-24 years ................ 375.5 518.8 360.9 335.2 232.6
 
25-29 years ................ 393.5 551.6 316.8 350.1 230.9
 
30-34 year ................. 528.1 341.1 379.9 418.4 283.9
 
35 years and over .......... 445.8 588.4 399.4 452.5 441.7
 

a Rates per 100,000 live births. 

nal age (Table 60 and Figure 56), the oldest mothers ,fi least in three of the 

babies born to mothers in the youngest and five projects studied), as can be seen in 

oldest age groups being at higher risk of Table 61 and Figure 57. Even in the most 

dying from such conditions. favorable maternal age groups differences 

Anoxic and hypoxic conditions not else- are observed among the projects in these 

where classified (776) exhibit an interesting rates. Also worth noting are the great differ

pattern in the various projects included in ences between the rates for neonates born to 

this analysis. Mortality from these condi- mothers in the youngest age group: mor

tions was consistently higher in neonates of tality in Silo Paulo was nearly five times 

the youngest group of mothers, and tended higher than in the California project (Fig

to increase slightly in those born to the ure 57 and Table 61). 

Fia. 56. Neonatal Mortality Due to Complications of Pregnancy and Childbirth as Underlying Causes 
by Age of Mother in Five Projects. 
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-TABLE 61. Neonatal Mortality, Due to Anoxic and Hypoxia Conditions as Underlying Causes by Age 
of Mother in Five Projects. 

United StatesChile El Salvador MexicoBrazil CaliforniaSao Paulo project project MonterreyAge of mother project 

025.9 440.6 380.4 264.1 163.2Total ..................... 


Under 20 years ............ 1,171.9 514.6 528.1 504.6 239.8
 
20-24 years ................ 036.0 449.5 357.9 302.3 170.0
 

499.9 468.3 328.4 221.6 125.425-29 years ................ 

30-34 years............... 585.0 388.4 332.3 190.8 105.6
 
35 years and over .......... 611.4 335.5 371.2 189.0 219.1
 

RRates per 100,000 live births. 

Fla. 57. Neonatal Mortality Due to Anoxic and Hypoxia Conditions as Underlying Causes by Age 
of Mother in Five Projects. 
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Birth Order risk of dying from perinatal causes during 
tile neonatal period. 

Data available on distribution of live TABLE 62. Neonatal Mortality' Due to Certain 

births by birth order were suitable for use Perinatal Causes as Underlying Causes by Birth 

in only three projects (Chile, Monterrey, Order in Three Projects. 

and California). The relationship between Chile Mexico United States 
project Monterrey prnia

birth order and neonatal mortality from 

certain perinatal causes can be seen in Total ............. 1,858.7 1,516.7 947.7 

Table 62 and Figure 58. The death rates 
............... 1,361.9 1,218.8 646.1


increased rapidly after the first birth in 2................ 1,626.9 1,201.7 853.8
 

two of the three projects and after the third 3............... 1.999.9 1,151.4 1,239.4
 
4 ................ 2,168.1 1,335.1 1,703.0
 

birth in the Monterrey project. Infants of 5and over ........ 2,958.4 2,125.0 1,894.7
 

birth order 5 or higher were at the greatest lRates per 100,000 live births. 
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Fia. 58. Neonatal Mortality Due to Certain TABLE 63. Neonatal Mortality' Due to Im-
Perinatal Causes as Underlying Causes by Birth maturity as Underlying or Associated Cause by
Order in Three Projects. Birth Order in Three Projects. 

3000 
CHILE MONTERREY CALIFORNIA 

Birth
Birth order 

orderCalifornia Chile 
project 

Mexico 
Iuntcrrey 

United States 
project 

PROJECT PROJECT Total ............ 1:835.7 1.320.5 990.2 

S2000- S3 1................ 
2................ 
................ 

1,378.5 
1,600.9 
1,075.2 

002.8 
1,127.4 
1,153.2 

692.8 
923.3 

1,143.8 
o0; 7 4 ................ 

5 and over ........ 
2,423.1 
2,713.2 

1,305.2 
1,793.8 

1,802.7 
2.024.7 

'000 • Rates per 100,000 live births. 

0 
12 3 4 3# 1 2 3 4 S+ 1 2 3 4 54 

Fla. 59. Neonatal Mortality Due to Immaturity
111,H OoDIE 	 as Underlying or Associated Cause by Birth Order 

in Three Projects. 

300C 
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PROJECT 

S2000 

An even closer relationship was found 
in the same three projects between birth 0 
order and neonatal mortality from imma- ,00 
turity as underlying or associated cause 
(Table 63 and Figure 59). The death rates 0 
for immaturity for the first birth ranged , 
from 1,378.5 per 100,000 live births in Chile 1 2 3 4 54 1 2 3 4 S+ 1 2 3 4 34 

,THORDERto 692.8 in the California project. The rates 

for the same two projects for birth order 5
 
or higher were 2,713.2 and 2,024.7. varies with these two factors. Moreover,
 

The relationships just described between low-birth-weight babies are found more fre
neonatal mortality and maternal age and quently among young mothers and thus data 
infant's birth order demonstrate the great on birth weight as well need to be obtained 
importance of obtaining, recording, and for analyses of overall and specific mor
utilizing information on age of mothers and tality. Knowledge of these relationships 
the order of all births. The limited data would be extremely useful as bases for de
presented above indicate the extent to which veloping and evaluating programs in the 
mortality from several perinatal causes field of maternal and child health. 
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NEONATAL MORTALITY FROM CAUSES OTHER THAN 
PERINATAL CAUSES 

Neonatal death rates from the five other 

causes or groups of causes given in Table 40 

(diarrheal disease, other ipfectious diseases, 

diseases of the respiratory system, congeni-

tal anomalies, and others) varied among 

the projects from 1,418.5 per 100,000 live 

births in Sio Paulo to 326.3 in the Califor-

nia project (Table 64 and Figure 60). Those 

differences are due mainly to the high rates 

for diarrheal disease and diseases of the 

respiratory system, which in many of the 
Latin American projects acquire increasing 
importance after the first week of life, as 

was seen in Table 40. The variations also 
demonstrate that significant reductions in 

these causes of neonatal mortality could be 

achieved in certain areas, thus indicating 
the need for improvements in medical atten-
tion and health education. 

Congenital anonialiesconstituted impor-

tant causes of neonatal mortality and had 

rates of similar size in the various projects, 

with the exception of Sherbrooke, where the 

figure was very high because of the fre-

quency of serious anomalies of the central 

nervous system, and the Bolivia project, 
Congenitalwhich had a very low rate. 


anomalies are analyzed in detail in Chap-


ter X. 


Among the infectious diseases, diarrheal 

disease was by far the most important single 
in the neonatalunderlying cauye of death 

period. The iates ranged from 612.1 and 

547.9 per 100,000 live births in Sijo Paulo 

and San Juan Province to 4.5 in the Califor-

nia project. No diarrheal disease deaths 

were recorded in Sherbrooke. In the other 

14 projects this morbid condition was re-

sponsible for 1,269 neonatal deaths as 

underlying cause (Table 40), of which only 

89 occurred in the first week of life. In an 

deaths, diarrhealadditional 439 neonatal 

disease acted as associated cause, making a 

total of 1,708 in which this disease was as

signed either as underlying or as associated 

cause in 14 projects. Of the 1,269 deaths 

with this condition as underlying cause, 
immaturity was found as a contributory 

cause in 628 (49.5 per cent). Many of these 

latter deaths occurred during hospitaliza

tion for care of small-sized newborns, a fact 

that indicates the need for improving the 
facilities to prevent the spread of diarrheal 
disease in the hospital. 

Certain other specific infections were 
found to be more frequently involved as 

underlying causes of death in the neonatal 
period than in the rest of the first five years 
of life. Among these, tetanus was the under
lying cause of 172 deaths and of that num

ber 155 occurred in the neonatal period and 

were the ner inuty e ongeta 

syphilis was the underlying cause of death 

of 95 children under 5 years, and of these 
49 were neonates. Maternal syhilis as 

underlying cause was responsible for 27 
neonatal deaths, which raised to 76 the 

total due to this disease as underlying cause. 

Of the 33 deaths due to mnoniliasis as under

lying cause in children under 5 years, 24 

occurred in the neonatal period. 

Diseases of the respiiatory system were 

causes of 1,176 neonatalthe underlying 
deaths in all projects and produced rates 

from 818.9 per 100,000 live births in the 

Bolivian project to 29.5 in Sherbrooke and 

29.1 in the California project (Table 64). 

The magnitude of these m'tp is an indica

tion of the important role of these diseases 

in neonatal mortality. However, their in

volvement is greatly increased when neo
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TABLE 64. Underlying and Associated Causes of Neonatal Deaths' and Immaturity as Associated Cause
 
of Specific Underlying Causes in 15 Projects.
 

Assoclated cause Asslciated cause Associated cause 
Underlying Underlying Underlying 

Cause cause Total Im- c Total Io. cause Total 
maturity maturity T l uturity 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

ARGENTINA, Chaco Province ARGENTINA, San Juan Province IBULIVIA project 

All cause .............568 3.227.3 487 2,767.0244 1,386.4 006 3,878.4 1.808 7,739.7 563 2,410.1 1.091 2.000.8 1,072 2,850.3 440 1,169.9
 

Certalnperinatalcausea 370 2,102.3 375 2,130.7 193 1.096.6 590 2,525.7 1,154 4,940.1 390 1,669.5 572 1.520.0 721 1917.0 324 8111.5 
Othercauses .......... 198 1.125.0 112 636.4 51 289.8 316 1,352.7 654 2,799.7 173 740.6 519 1,380.0 351 933.3 116 308.4 

Diarrheal disease. 46 261.4 4 22.7 13 73.9 128 547.9 68 291.1 97 415.2 83 220.7 20 53,2 23 61.2
 
Other inlectious. 39 221.6 19 108.0 9 51.1 33 141.3 148 633.6 21 81.9 27 71.8 38 1(1.0 14 37.2
 
Respiratorydiseases. 54 306.8 37 210.2 20 113.6 88 376.7 161 689.2 41 175.5 308 818. 120 "19.1 68 180.8
 
Congenital anomalies 23 130.7 8 45.5 4 22.7 43 184.1 29 124.1 9 38.5 27 71.8 21 55.8 4 10.6
 
Other ............. 36 204.5 44 250.0 5 28.4 24 102.7 248 1,061.6 5 21.4 74 196.8 52 4014.1 7 18.6
 

BRAZIl., Recife BRAZIl., lilbeirlo Pr1o IIIIAZII.. S.o l o 

All causes ............1,073 3,529.0 1.554 5.111,8640 2,105.3 515 2,823.5 761 4,172.1 334 1,831.1 1,958 3,366.13,433 5,002.7 1,1201,925.7

1 1

Certain perinatalcauses 721 2,371.7 1,053 3,463.8490 1.611.8 366 2,006.6 575 3,152.4 258 1,414.5 1.133 1.948.12131 3,664.11 755 1,2981 
Other causes ....... 352 1.157.0 501 1,648.0 I,5 493.4 149 816.9 186 1,019.7 76 416.71 825 1,418.5 1.302 2,238.71 :165 627.6 

Diarrheal disease .... 146 480.3 37 121.7 58 190.8 59 323.5 7 38.41 39 213.8 356 612.1 
L 

127 218.41 185 318.1
 
Other infectious. . . 52 171.1 108 355.3 22 72.4 8 43.9 1 93.2 4 21.91 82 141.01 215 319.7 41 70.5
 
Respiratory disease.. 62 203.9 133 437.5 35 115.1 29 156.05 6 307.0 16 87.7 181 316.4 334 574.3 82 111.0
 
Congenital anomalies 55 180.0 42 138.2 26 85.5 35 191.9 23 126.1, 14 76.8 117 201.2 61 104.9 31 53.3
 
Other .............. 37 121.7 181 595.4 9 29.6 18 18.7 83 455.11 3 16.4 8n 147.1 5(5 971.5 2fl 44.7
 

CANADA,Sherbrooke CIII LE project ('1.O.111llA, Cali 
I

I,1p.
2.,009 

All cause* .............229 1,349.4 36112,156.7 157 925.2 1,16n2,601.8 2.009 4,609.9 770 1,76.116536 2,54o.1 780 3,696.7 291 1.379.1
 
Certalnperinatal causes 152 895.7 282 1,661.8 119 701.2 810 1.58.711.434 3,2110.5586 1,344.7 375 1,777.3! 561:12.668.2 2:14 1,109.0

Other causes ......... 77 453.7 84 495.0 38 223.9 350 801.1 575 1,319.4 184 422.2 161 763.0' 217 1.o28.4 57 270.1
 

Diarrheal disese.... 71 162.0 53 121.6 42 06.4 25 118.5 6 28.4 II 52.1
Other infectious .... I1 5.9 3 17.7 1 5.9} 65 1411.2 136 312.1 42 16.4 32 151.7: 55 210.7 I5 71.1
 
Respiratorydiseases.. 5 29.5 5 29,5 2 11.8 89 204.2 1810 413.0 47 107.8 54 5.) 77 361.9 24 113.7
 
Congenital anomalies. 65 383.0 63 371.2 31 182.7 79 181.3 66 151A139 89.5 27 1280 29 137.4 2 1.5
 
Other ............... 35.4 13 76.01 4 23.6 46 105.6 (40 32.21 14 32.1 23 09.0 50 217.0 5 23.7
 

COLOMBIA, Cartagena COI.MIIIA. "ledellin El. SAI VAIOIR project 

All causes ........... 401 2,240.2 629 3,514.1 235 1,312.8 383 1,974.2 3,433.01249 1,283.5 1t17 2,956..211,462 4,713.11
666 .20 

Certainperinstalcauses. 280 1,564.2 429 2,396.6 188 1,050.3 291 1.500.0 498 2.567.0217 1,1: .5! .37 1,731.11 935 3.014.2 34 1,270.1 
Other causes.......... 121 676.0 200 1,117.3 47 262.6 112 47.1.2 168 866.0 32 164.A1 381) 1,225.0i 527 1.698,9'126 406.2 

Diarrheal disease. 23 128.5 9 50.3 1t 78.2 2:1 8'6 7 36.1 10 51.5 13 425.5 27 87.0 43 138.6 
Other inlectious .... 31 173.2 229.1 33. 51.51 262.9 25.8 2 3441 6 0 290. 2111 211.6 111.0

158. 83Respiratory diseases.. 25 139.7 45 251.4 15 83.8 21-1. 108.21 M.4 7 36. 9 1]9222.412 185 5!6..I 25 80.6 
Congenital ano ,alies23 128.5 34 189.9 6 33.5 26 13,.A 8 912.8 8 41.2 12 11,.1:18 1225 18 580
 
Other ............. 19 106.1 71 396.6 6 33.5 12 61.1! 18 195.9 2 10.3 27 87.1' 185 591.41 6 19.3
 

Andrew lonterreyJAMAICA. Kingston-St. SI.XICI), UNITEDl STAT.S, 'alifornia projiet 

All causes ........... 990 2,417.0 1,606 663 .701 1,274 11 1,11 0 424 947.7
3,920.11 1,618.7 1,377 2.597.6 2,178 4.108.7 642 1.211.1 2,599.5 

Certainperinatalcaueea. 706 1,723.6 1,193 2,912.6 511 1,247.6 801 1,516.7 1.354 2,554.2 471 88.,5 421 "147 .7- 949 W1 794.5 
Other causes .......... 284 693.4 413 371.1 824 322.6 326.31 2111 *5(1431,008.3 152 573 1.080.11 1.554.4 171 141; 163.2 

Dlarrheal disease.. 45 109.0 20 48.8 36 87.9 1311 245.2 ,51 96.2 55 10:1.9 2 4.5 3 6.7: 2 4.5
 
Other infectious .... 83 202.6 107 261.2 61 148.9 9(l 181.1 156 294.3 48 10.5 14 31.3 29 11.8, 7 15.6
 
Respiratory diseases.. 36 87.11 104 253.0 24 58.6 139 212.2 21'1 411.2 32 60.4 13 29.1' 45 10.6 4 8.9
 
Congenital anomalies. 73 178.2 74 180.7125 61.0 121 228.3 60 113.2 33 &2.3 105 234.7 170 38I.0 54 1211.7
Other ............. 47 114.7 108 263.7 6 14.6 87 164.1 :139 639.5 ;I 5.7 12 26.81 4.1 08.3 6 13.4
 

* Rates per IOC,000live births. 

http:1.080.11
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http:2,238.71
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Fio. 60. Neonatal Mortality from Underlying Causes Other Than Certain Perinatal Causes, 
and with Immaturity as Associated Cause in 15 Projects. 
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natal deaths are studied by multiple causes. same infants are highly vulnerable, as is in-

The death rates for these conditions as asso- dicated by the high rates found for imma

from 689.2 and 596.4 turity as underlying or associated cause ofciated causes ranged 
in the San Juan Province and El Salvador death. 

projects to 29.5 in Sherbrooke. Of the 1,176 To reduce neonatal mortality, the health 

neonatal deaths from diseases of the respi- of the mother warrants first attention. Sat

ratory system, 361 occurred within the first isfactory weight at birth is essential for the 

week of life and study of their records re- infant's survival and health, and evidence 

vealed that intrauterine infection or aspira- has already been accumulated by Lechtig 

tion of amniotic fluid were two important (1972) and Birch (1972) pointing to the 

determinants in these fatal respiratory con- relationship of birth weight to the mother's 

ditions in neonates. Finally, in 442 (37.6 nutritional state and health. Many factors 

per cent) of the neonatal deaths due to resulting from unfavorable environment 
produce their effects on the product of conrespiratory diseases immaturity was as-

signed as a contributory cause. ception during intrauterine life through their 

The high death rates in the neonatal pe- influences on the mother. These same fac

riod for morbid conditions other than certain tors continue their adverse effects on the 

of perinatal mortality are observed child directly as in the case of infection, orcauses 
principally after the first week of life, as was indirectly as with poor nutrition. Immatu

shown in Table 40. The causes are similar rity, then, is usually a consequence of com

to those found in the postleonatal period plex factors in the mother ane it constitutes 

and are due to exposure of infants to the a condition of increased vulnerability con

hazards of unfavorable environment in hos- tributory to disease and death within this 

pitals and in the homes. Moreover, these continuum of interrelationships. 



Chapter VII 

Mortality in Early Childhood 

The excessive mortality recorded in Latin 
America for early childhood (as well as 
infancy) led to the specific recommenda-
tions for action that were adopted by the 
countries in the Charter of Punta del Este 
(Organization of American States, 1961). 
The period of early childhood (age 1-4 
years) is the one in which mortality can be 
reduced to very low levels through applica- 
tion of existing knowledge. Studies of ior-
tality in this age group, however, must take 
into account the experiences of infants in 
the first year of life, which to a great extent 
determine their chances of survival andfuture health. The infant is not necessaril 

healthy on reaching the first birthday, and 
in particular nutritional deficiencies may 
already be well established in many children 
by the time they reach late infancy and 
early childhood, as a result of poor intake 
of nutrients and/or repeated episodes of 
infectious diseases. 

Horwitz (1960) used data for eight coun-
tries of the Americas to illustrate the exces-
sive mortality in the age period 1-4 years, 
and singled out four socioeconomic values 
as having an inverse relation to mortality: 
countries with high death rates had low 
values in terms of availability of animal 
protein, provision of water supplies, per-
capita income, and literacy levels. Even 
the crude data for the countries, without 
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consideration of differences in urban and 
rural areas, clearly revealed the interrela
tionships. Horwitz pointed out that the 
problems' solution depended on a 1'oad 
program for socioeconomic developmen .1s 
well as on specific health programs. 

The data provided by this Investigation 
on mortality in relation to these socioeco
nomic values are much more complete and 
reliable than those previously available. 
However, data on per-capita income ob
tained from families were found to be inade
quate in the pilot phase of the Investigation 
and were not included. The analysis ofmortality by multiple causes has uncovered 
information on the effect of lack of protein 
and calories, as reflected in the data on 
nutritional deficiency as a cause of (leath. 

Recent studies by Kitagawa and Hausel 
(1968) and Rosenwaike (1971) indicate the 
usefulness of referring to educational level 
of the niother as an overall measure of 
socioeconomic variables in relation to child 
mortality. In Chapter XIV mortality in 
early childhood is analyzed in relation to 
the mother's educational level. In Chapter 
XVI infant mortality is considered in rela
tion to environmental factors, especially 
provision of water supplies. 

This chapter present,, first a broad view 
of mortality in this four-year age group, and 
then an analysis of mortality in the second 
year of life, a critical age period in develop
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ing countries, as was made clear by Gordon areas, and therefore is discussed for that 
et al. (1967). Mortality in the ages 2-4 three-year age group combined, and not by 
years is relatively low in many of these single years of life. 

MORTALITY IN CHILDREN 1-4 YEARS OF AGE 

In all areas in the Latin American pro-
jects, with but two exceptions, more than 
half the deaths in this four-year age group 
were in the second year of life, that is, at 
one year of age. The exceptions were the 
interior cit.y of Frunca and rural El Salva-
dor. 

The wide variations in mortality in this 
age group were illustrated previously in 
Figure 35 (Chapter IV). 

When mortality was high, the group of 
infectious diseases usually was responsible 
for more than half the deaths. Table 65 
gives the numbers and rates for all causes 
and for infectious diseases as underlying 
causes, with subdivisions for diarrheal dis-
ease, measles, and other infective and para-
sitic diseases. These data for the 25 areas 
are )rescnted in two figures: the 13 areas 
with higher rates appear in Figure 61 and 
the 12 with lower rates in Figure 62 (with a 
smaller scale). 

The role of the infectious diseases differs 
markedly in these two groups of areas; in 
the first, more than half the deaths from all 
causes were due to these diseases (with one 
exception, Franca). In fact in the rural 
municipios of El Salvador more than two-
thirds of the deaths resulted from infectious 
diseases. 

In the 12 areas with lower rates (Figure 
62) infectious diseases were reponsible for 
half the deaths in only one area, the city of 
Ribeirito Prfto. In cities such as San Juan 

and Santiago only 29 and 23 per cent of the 
deaths were due to this group of causes. In 
San Francisco only one of the 25 deaths of 
children aged 1-4 years had an infectious 
disease as underlying cause, and in the sub
urban counties of California only four of"89. 

Although diarrheal disease was respons 
ble for high death rates in several areas in 
this age group, measles also was an impor
tant contributor to mortality. In Recife anti 
Silo Paulo it caused over twice as many 
deaths as did diarrhcal disease. In Viacha 
and La Paz, the rates for measles were 
nearly as high as those for diarrheal disease. 

In analyzing the role of infectious diseases 
as underlying causes in this age group, it is 
necessary to consider also the part played 
by nutritional deficiency as underlying or 
associated cause. These data are presented 
in Table 66. The associated causes have 
been divided into those in which nutritional 
deficiency was a contributor and those in 
which it appeared as a consequence. 

Tile close relationship between death rates 
for nutritional deficiency and those for all 
causes can be seen clearly in Figure 61. The 
rates for this deficiency as a contributory 
cause were high. It seems evident, therefore, 
that to reduce mortality from all causes, 
prevention of this condition as well as of 
infectious diseases is essential; deaths from 
infectious diseases often occur in precisely 
those children who are most susceptible, i.e., 
those with nutritional deficiency. 
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TABLE 65. Mortality' of Children 1-4 Years of Age from All Causes and from Infectious Diseases as 
Underlying Cause in 25 Areas of 15 Projects. 

Infectious diseases 
All 

Area 
causes 

Total 
)iarrheal 
disease 

Measles Other 

No. Hate No. Rate No. Rate No. Hate No. Rate 

ARGENTINA 
Chaco Province 

Reslatencia ..................... ..... 117 3.6 00 2.0 31 1.2 14 0.4 13 0.4 
Rural delpartments .................. 174 0.3 08 3.5 62 2.2 10 0.6 20 0.7 

San Juan Province 
San Juan (city)....................... 31 1.5 9 0.4 2 0.1 5 0.2 2 0.1 
Suburban departments ................ 84 2.9 24 0.8 7 0.2 13 0.5 4 0.1 
Rural departments .................... 141 4.0 72 2.0 19 0.5 35 1.0 18 0.5 

BOLIVIA 
La Paz ...................... ...... 1,430 11.9 022 7.7 420 3.J5 103 3.4 09 0.8 
V\iacli .............................. 60 21.7 34 13.2 17 6.6 14 5.4 3 1.2 

IRAZIL. 
Recife ................................. 802 9.0 h18 5.4 127 1.3 207 2.8 124 1.3 
Ribierio Prtto 

Ribeir'o PrC-to (city) .................. 64 1.9 34 1.0 6 0.2 21 0.0 7 0.2 
Franca .............................. 70 4.0 31 1.8 10 0.9 7 0.4 8 0.5 
Communities ......................... 33 2.4 14 1.0 7 0.5 5 0.4 2 0.1 

Sio Paulo .............................. 524 2.8 218 1.2 51 0.3 10.1 0.6 03 0.3 
CANADA 

Sherbrooke ............................. 61 0.8 3 0.0 I 0.0 I 0.0 1 0.0 
CIlLE 

Santiago ............................ 282 1.8 64 0.4 36 0.2 11 0.1 17 0.1 
Comrna ............................. 28 2.2 II 0.8 10 0.8 - - 1 0.1 

COLOMBIA 
Cali ................................... 474 5.9 201 3.2 149 1.8 60 0.8 46 0.6 
Cartagena ............................. 399 5.8 224 3.3 101 1.5 81 1.2 42 0.0 
M edellin ............................... 424 5.7 244 3.3 128 1.7 72 1.0 44 0.0 

El. SALVADOR 
San Salvador ......................... 644 8.0 430 5.4 270 3.5 81 1.0 76 0.9 
Rural mauniipiom ..................... 434 26.2 295 17.8 222 13.4 35 2.1 38 2.3 

JAMAICA 
Metropolitan Kingston ................ 276 2.1 84 0.6 53 0.4 5 0.0 26 0.2 
St. Andrew. rural ..................... 38 3.1 12 1.0 0 0.7 - - 3 0.2 

MEXICO 
M onterrey ............................. 733 4.3 426 2.5 113 0.7 177 1.0 130 0.8 

UNITED STATES 
San Francisco ....................... 25 0.8 1 0.0 - - 1 0.0 - -
California, suburban .................. 89 0.7 4 0.0 - - 4 0.0 

fates per 1,000 population. 



126, Patternsof Mortality in Childhood 

Fio. 61. Mortality of Children 1-4 Years of Age from Infectious Diseases as Underlying Cause and 
Nutritional Deficiency as Underlying or Associated Cause in 13 Areas with Higher Rates. 
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Fza. 62. Mortality of Children 1-4 Years of Age from Infectious Diseases as Underlying 
Cause and Nutritional Deficiency as Underlying or Associated Cause in 12 Areas with Lower 
Rates. i 
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TABLE 66. Mortality' of Children 1-4 Years of Age with Nutritional Deficiency as Underlying or As
sociated Cause in 25 Areas of 15 Projects. 

Associated cause 
Underlying 

Total Contributory Consequence 
Total 

Area 

No. RateNo. Rate No. Rate No. Rate No. Rate 

ARGENTINA 
Claco Province 

Resistenria ........................... 
Rural departments .................... 

76 
100 

2.3 
3.6 

12 
(1 

0.4 
0.2 

64 
04 

2.0 
3.4 

54 
74 

1.7 
2.7 

10 
20 

0.3 
0.7 

San Juan Province 
San Juan (city)....................... 
Suburban departments ................ 
Rural departments .................... 

1 
27 
58 

0.5 
0.9 
1.6 

-
7 

10 

-
0.2 
0.3 

it 
20 
48 

0.5 
0.7 
1.4 

7 
13 
30 

0.3 
05 
1.1 

4 
7 
9 

0.2 
0.2 
0.3 

BO.IVIA 
l.a Paz .... ......................... 
Viaclia .............................. 

737 
24 

6.1 
0.3 

33 
1 

0.3 
0.4 

704 
23 

5.9 
8.0 

575 
20 

4.8 
7.8 

120 
3 

1.1 
1.2 

BRAZIL 
Recife ................................. 599 6.3 100 1.0 400 5.2 436 4.6 03 0.7 

Ribierio Prto 
Ribeirdo Prto (city)................. 
Franca .............................. 
Communities ......................... 

Sao Paulo .............................. 

44 
30 
23 

251 

1.3 
2.2 
1.7 
1.3 

5 
8 
3 

38 

0.1 
0.5 
0.2 
0.2 

39 
31 
20 

213 

1.2 
1.8 
1.4 
1.1 

32 
28 
12 

1.13 

1.0 
1.6 
0.9 
0.8 

7 
3 
8 

70 

0.2 
0.2 
0.6 
0.4 

CANADA 
Sherbrooke ............................ 6 0.1 - - 6 0.3 - - 6 0.3 

CHILE 
Santiago ............................. 
Conunas ............................. 

95 
14 

0.6 
3.3 

15 
-

0.1 
-

80 
14 

0.5 
1.3 

53 
12 

0.3 
0.9 

27 
2 

0.2 
0.2 

COLOMBIA 
Cali ................................... 
Cartagena ..... ....................... 
Medellin .............................. 

287 
283 
262 

3.5 
4.1 
3.5 

85 
73 
50 

1.1 
1.1 
0.7 

202 
210 
212 

2.5 
3.1 
2.8 

169 
169 
178 

2.1 
2.5 
2.4 

33 
41 
34 

0.4 
0.6 
0.5 

El, SALVADOR 
San Salvador....................... 
Rural municipios ..................... 

421 
309 

5.3 
18.7 

62 
75 

0.8 
4.5 

350 
234 

4.5 
14.1 

282 
197 

3.5 
11.9 

77 
37 

1.0 
2.2 

JAMAICA 
Metropolitan Kingston ................ 
St. Andrew. rural ..................... 

101 
26 

0.8 
2.1 

25 
5 

0.2 
0.4 

76 
21 

0.6 
1.7 

53 
13 

0.4 
1.3 

23 
8 

0.2 
0.6 

MEXICO 
Monterrey ... ........................ 425 2.5 47 01 378 2.2 260 1.6 109 0.6 

UNITED STA.. S 
San Francisco ........................ 
California, suburban .................. 

3 
20 

0.1 
0.2 

-
-

-
-

3 
20 

0.1 
0.2 

-
1 

-
0.0 

3 
10 

0.1 
0.1 

* Rates per 1,000 population. 
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In 10 areas nutritional deficiency was one 

of the causes in over 60 per cent of the 

deaths: 

El Salvador, rural 
Cartagena 
Ribeirfio Pr~to, communities 
Recife 
Ribeirfio Pr~to (city) 
St. Andrew, rural 
San Salvador 
Resistencia 
Medellin 
Cali 

Per cent 

71.2 
70.9 
69.7 
69.5 
68.8 
68.4 

65.4 
65.0 
61.8 
60.5 

The relationship of nutritional deficiency 

to mortality from all causes was not as close 

in the 12 areas with lower death rates (Fig-
Rates from this morbid conditionure 62). 

low in Santiago and the city of San 
were 
Juan. In San Francisco nutritional deft
ciency was an associated cause in only three 
deaths (as a consequence), while in the sub
urban counties of California it was reported 

in 20 deaths (as a consequence in 19). In 

the Sherbrooke project it was a consequence 
in six deaths. 

The underlying and associated causes of 

death for children 1 year and 2-4 years of 

age are presented in greater detail in the 

following sections, and the complete data 

appear in the tables in Appendix 2. 

MORTALITY IN THE SECOND YEAR OF LIFE
 

For the child who has reached the first 
birthday, the second year of life is the most 
hazardous one in early childhood. It is an 
especially dangerous period for those who 
have not attained a normal nutritional state 
and are therefore more vulnerable to infec-
tious diseases. Of the 7,493 deaths in the 
age group 1- years, more than half (4,361) 
were of children in their second year of life, 
that is, one year of age.that s, oeyer ofage.crease 

The range in death rates for these chil-
dren (Table 67 and Figure 63) was the 
greatest of all the age periods. The varia-

tions were from 0.8 per 1,000 pol)ulation in 

the suburban California counties to 50.7 

in Viacha, Bolivia. In Latin America rural 

and suburban areas had higher rates than 

those in cities in the same projects, with one 

exception (Ribeirrio Prto). In Argentina, 
the rural ratesBolivia, and El Salvador 

were much higher than in the cities. The 

differences were less in Chile and Jamaica, 
the rates being only slightly higher in the 

comunas near Santiago and in rural St. 
Andrew near Metropolitan Kingston. In the 
California project the rates were nearly the 
same for San Francisco and for the suburban 
counties 10.94 and 0.79 per 1,000 p)opula
tion). It would appear that differences be
tween rates for rural anl urban areas (e

its mortality becomies low. 

creaseas tie ncmes ow. 
In 10 areas the numbers of deaths were 

small (less than 50) and thus for the analy

sis by causes each of the projects is treated 

as a whole (Table 68). The only exception 

is El Salvador, where the number of deaths 

in the rural inunicipios (217) was sufficient 
Also the markedfor division by causes. 

are indicadifferences found in El Salvador 
tive of the wide variations in urban and 

rural areas when death rates are high. 
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TABL, 67. Mortality" of Children One Year of Fio. 63 Mortality of Children One Year of Age 
from All Causes in 25 Areas of 15 Projects.Age from All Causes in25 Areas of 15 Projects. 

Area Deaths 

ARGENTINA 
Cliaco Province 

3
Resistencia .................. 

Rural departments ........... 114 


San Juan Province 
San Juan (city) .............. 20 
Suburban departments ........ 50 
Rural departments ........... 83 

BOLIVIA 
l.a Paz .................... . 80 


36
Viacha ..................... 

BRAZIL 

. 515Recife........................ 

RibeirIo Prto 

R ibeirflo Prfto (city) ........ 

Franca .................... . 32 

Communities ................ 13 


Sio Paulo..................... 
 282 
CANADA 

Sherbrooke project ............. 20 

CHILE 
Santiago .................... 149 


Comunasa .................... 17 

COLOMBIA 

271 
Cartagena ..................... 266 

Medellin ..................... 233 
El. 	SALVADOR
 

San Salvador ............... 


Cali .......................... 


398 

Rural muniipios............. 217 


JAMAICA 
Metropolitan Kingston ...... 154 

St. Andrew, rural ............ 21 


MEXICO
 
Monterrey .................... 421 


UNITED STATES 
 8San Francisco ............... 


25California. suburban ......... 


a rutes per 1,000 population. 

The underlying and associated 
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4.0 
5.4 

13.4 
1 	 sociated, are 
12.5 projects, in 

death of children one year and 2-4 years of Bolivia project. In Recife, measles (second 

age are given in Table 68. bar) caused more deaths as an underlying 

The rates* for two specific causes (diar- cause that did diarrieal disease or any one 

rheal disease and meiasles) and five other of the other five groups. Other projects in 

groups of causes, both underlying and is- which measles causetd more deaths than did 
___________liurrheal 

* In this report usually (leath rates have been pre-
of causes.

sented per 1,000 population for groups 
However, rates for sieeifie causes (inontrnst to rates 

are uhnost always given per 100,000()pu-
for groups) 
lation in the various age groups. The base of i0(,000 

atsfor aare 	 small,the numberswhen 	 of theis referable thus Table 68 and nmostdisease, andSspecific
tables in this chapter and those that follow show rates 

per 100,000 populttion or per 100,000 live births. 

LOWERSECTIONEXPANDED 

0 2 	 4 a 

presented in Figure 64 for 14 
descending order of the death 

17.4 	 rate of one-year-old ehildren (given in the 

48.1 	 upper left corner). Tile differences in the 

4.3 	 rates for the Bolivia project (shown first) 
0.3 	 and those of the California project (shown 

9.4 	 last) are exceedingly great and indicate the 
0.0	 degree to which mortality in this age period 

can be reduced through apl)lication of exist0.8 
ing knowledge andi methods of prevention. 
Diarrheal disease, measles, and diseases of 

the respiratory system as underlying causes 
causes of were responsible for high mortality in the 

disea1se 	were M1onterrey, San ,luani 
Sieo Paulo.rovinee, an 

IIn the first seven projects shown In Figure 

64, infectious diseases were underlying 

half tile deaths; nutricauses of nlOle than 

lionel deficiency as an associated cause con



130 Patterns of Mortality in Childhood 

Causes of Death' of Children One Year and 2-4 Years of AgeTAnIz 68. Underlying and Associated 
in 15 Projects.' 

I year 2-4 years I year 2-4 years 

Under- Asso- Under- Asmi- Under- Aso-Under- I Amo-Cause lying ciated-- lying elated lying elated lying elated 

No. Ratel No. Rate No. RatelNo. Rate No. Ratel No. Rate No. Rate[No. Rate 

ARGENTINA, Chaco Province ARGENTINA, San Juan Province 

All eauses ................ 197 1,215.0 284 1,781.7 194 211.8 123 277.2 153 727.2 256 1,216.7 103 103.1 135 213.8
 

Diarrheal disease.......... 81 503.2 31 191.5 20 45.1 
 20 .15.1 23 109.3 22 104.6 5 7.9 9 14.3 
Measles ................. 20 125.5 1 .3 10 22.5 2 4.5 34 101.6 2 9.5 19 30.1 3 4.8 
Other Infectious ........... 18 112.9 14 87.8 15 33.8 4 9.0 9 42.8 8 38.0 15 23.8 4 6.3 
Nutritional deficiency..... i 100.1 III 696.4 2 4.5 .17 105.9 11 52.3 52 247.1 6 0.5 27 42.8 
Respiratory diseases....... :10 188.2 511 370.1 12 27.1 21 .17.3 29 137.8 73 347.0 8 12.7 42 06.5 
External causes ........... 10 02.7 I 6.3 11 22.5 I 23 26 12:1.1 10 47.5 26 41.2 3 4.8 

47 74.4tither ................. 22 138.0 17 420.3 25 50.3 28 63.1 21 119.8 89 423.0 24 38.0 

BOLIVIA project -1 BRAZIL.. Recife 

4.545.1 347 503.0875 1,208.3All causes .............. 9.35 2,765.5 1.417 1,191.1 551 620.11702 789.9 515 1,920.2 1,219 

119.3 95 106.5 92 343.0 195 727.1 35 50.7 137 198.6Dlarr,,eal disease ......... 331 979.0 173 511.7 106 


2.5:1 7.18,3 1 11.8 164 184.5 5 5.6153 570.5 I 3.7 114 105.2 4 5.8Measles ................ 

Other Infectious ........... 45 133.1 20 59.2 57 64.1 20 29.31 68 253.5 185 089,8 56 81.2 142 205.8 
Nutritional deficiency. 02.1 487 I,.I10., 13 1.1.6240 270,1, 54 201.3 300 1,118.6 46 60.7 199 288.4 

322 1,200.6 39 50.5 199 288.4Respiratory diseases ...... 217 041.8 104 1,194.9 117 131.7 221 248.7 90 335.0 
lexternal causes .......... 17 50.:3 4 11.8 38 .12.8 3 3.4 16 59.7 4 14.9 14 20.3 2 2.9
 

1 150.8 325 961.3 50 03.0 112 1211.042 1511.6212 790.5 .13 62.3 192 278.3Other.................. 
IIRAZI I., RibeirSo Prto IIIAZII., S1o Paulo 

576 1,063.9 242 180.24-19 334.4All causes ............... 79 .102.8 179 1,048.6 88 183.31116i 345. 282 520.9 


Diarrheal disease ......... 20 117.2 17 99.6 1.) 18.8 17 35.A 37 (8.3 56 103.4 14 10.4 3(; 20.8
 
Measles................. 1:1 70.2 I 5.9 20 .11.7 -- 81 112.7 - - 43 32.0 2 1.5
 
Other infectious ........... 12 70.3 14 82.0 5 111.4125 52.1928 51.711(1 127.4 35 26.1 58 43.2 
Nutritional deficiency ... 5 29. 45 263.6 I1 22.9145 .:1.8 30 55.4 111; 214.3 8 0.0 97 72.2 

159 293.7 42 31.3 113 84.2pespratory diseases ....... 17 99.6i 44 257.8 5 10.4 :17 77.1 03 110.4 

External causes ........... :1 17.1 2 11.7 10 21.8 I 1 17 31.4 5 9.2 "t3 24.0 5 3.7
 

315.8 07 49.9 138 102.8Other ................... 1) 52.7 511 28.1 28 58.3 41 85.4 46 85.0 171 

CANADA, Sherbroke _II.E project 

16(! .112.4 237 586.3 141 113.2 154 121.0All causes ............... 20 117.6 17 100 411. 71.5 21 30.0 

1)isrrl-eal disease........- - I 5.9 1 1.7 - -1 :34 81.5 17 42.2 12 9.4 10 7.9
 

- -- 12.4 - - ( 4.7 -
ieadsl eas.................. 5.1 - - . .29 28
 .. - 2' 3"  .51 2.1.8] 65 1. 5

I 1.7 2 7 17. :1 7.5 II 8.6 9 7.1other infectious........... - - 1 5.9--

5 3.9 29 22.8Nutritional deficiency.. - .1 2:1.5 - 1 5 11.5 


Respiratory diseases ...... 17. 4 23.5 2 :1.5 4; 10..11 77.0 59 146.6 10 12.6 39 30.0
 
External causes ........... . :15.3 1 5.9 22 :18.4 1 1.71 .8 9-1.4 12 29.8 38 29.9 7 5.5
 
Other. ... ............... I10 58.8 0 35.3 15 26.2 10 1 11 101.11 80 
 198.8 51 44.0 60 47.2 

COl.( )M IlA, CartagenaCOI.OMIliA, Cali 
5601.1 266 1,516.5 (1353,(191.9 133 257.8 335 649.2
 

Diarrheal disease ......... 18 584.2 52 257.4[ 31 51.1 50 92.3, 77 4.17.7 88 511.6 2-1 40.5 35 67.8
 
Measles ................. 13 163.4 1 5.0 :13 54.1 2 3.31 (10 


All causes ............... 71 1,341.6 441 2,183.2 203 :134.4 310 


:1.18.8 : 17.4 21 40.7 1 1.9 
Other infectious.......... 23 113.9 2:1 38 3 95 50.4 135.7491 212.6 :17.9 62.( 9:,1 552.3120 70 

19 :16.8 67 129.8Nutritional deficiency ..... 9 193.1 130 613.6 .111 75.8 72 118.6 51 :11.1.0]14:1 831..4 

Respiratory diseases . 5 123.8 111 54(9.5 17 
 28.0 8:1 1367 2( 151.2 115 84:1.0 I5 29.1 01 124.0 
External causes ........... 7 34.7 5 24.8 23 37.9 1 9 1(0 58.1 5 29.1 7 13.1 2 :1.9 
Other .................. 2.06 128.7 1:1 4 0.4 :10 .19.A 8:1 1361.72:1 1:1:.7 15 907.0 21 40.7 90 186.0 

COILOMIIIA, Medellin UL SAI.VAIDOR, San Salvador 

All causes .............. 233 1,252.7 481 2,586.0 111 :141.1:119 605.41 98 1,741.8 857 3,750.5 216 430.1 492 800.3 
45 78.7Diarrheal disease......... 82 440.9 41) 26:1.4 40 82.1 :12 57. 184 805.31 87 380.7 15 16.1 


Measles .................. 41 2.17.3 2 10.8 26 4{1.4 I 1.8 55 240,7 I 4.4 20 45.5 I 1.7
 
Other infectious ........... 20 107.5 04 344.1 2.1 42.1159 105. i 7 161.91 91 398.2 39 08.2 78 136.4
 

18 31.5 141 240.5Nutritional deficiency ...... 25 134.4 121 (93.5 25 44.618:3 148.2 .1 192.6 218 ((54.0 

Respiratory diseases ...... i 102.2 10 504.5 13 23.2 (12 110.7 41 179.1 155 678.3 17 29.7 71 124.1
 
External causes ......... 1.1 75.3 0 32.3 28 50.0 3 54 6 26.3 1 4.1 18 31.5 3 5.2
 
Other .................... 27 145.2 120 677.4 29 99 17G. 31
51.8 135.7 304 1.330.4 3:1 57.7 153 267.5 

El, SAIVAI)OR, Rural municipios JAMAICA, Kingston-St. Andrew 

1,802.3 445 3,6(M, 175 447.5 28:1 723.6 139 133.1 161 154.1 

Diarrheal disease.......... 115 2,549.9 .15 997.8 107 888.7 15 539.9 55 140.1 28 71.0 7 6.7 5 4.8 
All causes ................ 217 4,811.5 431 9,556.5 217 


-Measles ................. 21 405.0 - - 14 1111.3 1 8.3' 2 5.1 I 2.0 3 2.9 -

Other infectious ........... 22 187.8 67 1,185.8110 132.9 80 664.11 1:1 33.2 1 33.2 10 15.3 10 9.6 
Nutritional deficiency.... 21 554.3 122 2,705.1 50 415.3 112 930.2 25 (13.9 65 160.2 5 41.8 32 30.0 
Respiratory diseases ...... 17 370.91 9 1,529.9 8 .4 57 .173.4 28 71.6 04 163.0 2(0 19.1 41 39.2 

24.9 41 3.8 
Other ................. .. 12 2 00,1 120 2,79:1.8 17 141.21129 1.071,4 4.1 112.5 109 278.7 2 59.4 69 60.1 

MEXICO, Monterrey UNITED STATES, California project 

External causes ........... .5 110.9 2 44.3 5 41.5 1 8,3 8 20.5 3 7.7 26 


All causes ................ 121 935,1 ((07 2,147.1312 250.0 704 564.11 33 82.4 39 97.4 81 07.0 78 64.5
 

D)iarrheal disease .......... 75 100.6 113 251.0 :18 30.4 70 56.1- -. - - - - - 1 0.8
 
-Measles ................ 113 251.0 15 33.364 51.311 8 - - - - I 0.8 -


Other infectious ........... 5 144.4 122 271.0 71 56.9 115 92.11 1 2.5 - - 3 2.5 7 5.8
 
- 15 12.4Nutritional deficiency ..... 28 02.2 2111 480.5 10 15.2 159 127.4 - - 8 20.0 -


Respiratory diseases. 80 177.7 221 508.7 31 31.2 155 2 12 3 13
9 1242 5.0 30.0 2.5 10.7 
5 4.1External causes...........17 37.8 I0 22.2 28 22.4 9 7.2114 35.0 3 7.5 33 27.3 


Other................... 43 915.5 259 575.3 53 42.5 185 48.21 16 40.0 10 40.0 41 33.0 37 30.0
 

Itates per 100,000 population.
b Both urban and rural areas in San Salvador project are given. 

http:1,185.81
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Fia. 64. Underlying and Associated Causes of Mortality' of Children One Year of Age in 14 Projects. 
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tributed to more than half the deaths from 

all causes in all projects except Cali. 
. The pattern is distinctly different in the 

other seven projects with lower death rates. 
causesInfectious diseases as underlying 

were responsible for less than half the deaths 

in all projects except Ribeirao Prto. Chile 

had the lowest rate for the Latn American 

projects; as underlying causes, external 

led to more deaths in that projectcauses 
than did diarrheal disease, and the group of 

other causes (which includes congenital 
sys-anomalies and diseases of the nervous 

tern) was the largest. 
In both Sherbrookc and California the 

low, with externaldeath rates were very 
causes and the group of "others" constitut-

ing nearly all the underlying causes (16 out 

of 20 in Sherbrooke and 30 out of 33 in 

California). 
The death rates for the two areas in El 

Salvador, shown in Figure 65, illustrate the 

excessive mortality in a rural area corn

pared with that in a neighboring city: the 
rate for the rural municipios- 4 ,811.5 per 

100,000 population-was nearly three times 

that in the city of San Salvador (1,741.8). 

Actually, by comparison with the cities in 

other projects, San Salvador's rate was 

that of La Paz (2,716.0)third, following 
and Recife (1,920.2). 

Diarrheal disease was the leading cause in 

both areas of El Salvador. The rate for 
65) wasmeasles (second bar in Figure 

in the city.higher in the rural area than 

The rate for nutritional deficiency (fourth 

bar) was high as both underlying and as

sociated cause in the rural area, and high in 

the city as an associated cause. These high 

death rates for one-year-old children in the 

rural municipios, an area close to San Sal

vador and served by health facilities, sug

gest even more serious health problems in 

more remote rural areas. 

Underlying anl Associated Causes of Mortality, of Children One Year ofFio. 65. 
Age in Urban and Rural Areas of El Salvador Project. 
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MORTALITY IN CHILDREN 2-4 YEARS OF AGE 

While total death rates of children one 
year of age varied from 0.8 to 50.7 per 1,000 
population, in the remainder of early child-
hood the variation was much less, from 0.7 
to 18.0 (Table 69 and Figure 66). Among 
children 2-4 years of age, mortality was 
highest in two rural areas, namely, Viacha 
(10.7) and the municipios of El Salvador 
(18.0). 

In 	this age period, mortality in certain 

TA3LE 69. Mortality' of Children 2-4 Years of 
Age from All Causes in 25 Areas of 15 Projects. 

Area Deaths Rate 

ARGENTINA 
Chaco ,"rovince 

34 1.4
Resistencia .................. 
Rural departments ........... 60 2.9 

San Juan Province 
San Juan (city) .............. 11 0.7 


Suburban departments ........ 34 1.6 

Rural departments ........... 58 2.2 


BOLIVIA 

La Paz ..................... 531 6.1 
Viacha ...................... 20 10.7 

BRAZIL 
Recife ........................ 347 5.0 

Ribeirtio Prte 
Ribeirfo Pr~to (city) ......... 30 1.2
 
Franca ...................... 38 2.0 


Communities ................ 20 2.0 

SAO Paulo ..................... 242 1.8
 

CANADA 

41 0.7Sherbrooke .................... 


CHILE 
Santiago .................... 133 1.1 
Comunaa ................... 11 1.1 

COLOMBIA 
203 3.3
Call ......................... 

133 2.6

Cartagena ..... ............. 
 3.4... 191 

EL 	SALVADOR 

San Salvador ................ 246 4.3 

Rural municipioa ............. 217 18.0 
JAMAICA 

Metropolitan Kingston ....... 122 1.3 
St. Andrew, rural ............ 17 1.9 

M,.EXICO 
M onterrey ................... . 312 2.5 

UNITED STATES 

Medellin ............ ...... 


17 0.7 ....
San Francisco.................. .... 


California, suburban .......... 64 0.7 


5 Rates per 1,000 population. 

Latin American areas is approaching the low 
rates in the Sherbrooke and California 
projects. In fact the rates were as low as 
0.7 to 1.4 per 1,000 population in nine areas 
(including those in Northern America): 

Mes itn 	 1.3Metropolitan Kingston 1.4 
Ribeirfo Prdto (city) 1.2 
Chile, comunas 1.1 
Santiago 1.1 
San Juan (city) 	 0.7

0.7Sanruno cie 
Sherbrooke 	 0.7
 
San Francisco 	 0.7 
California, suburban 0.7 

The death rates for specific causes, per
100,000 population, are given for 15 projects 

in Table 68, along with the data for one

year-old children. The differences in the 
projects with high and low rates are striking.

In the 2-4 year age group, measles (see

ond bar in Figure 67) caused more deaths 

Fia. 66. Mortality of Childen 2-4 Years of Age 
from All Causes in 25 Areas of 15 Projects. 
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of Children 2-4 Years of Age in 14 Projects.Fia. 67. Underlying and Associated Causes of Mortality 
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than did diarrheal disease as an underlying 
cause in seven projects. These projects, 
with the death rates per 100,000 population, 
were: 

Bolivia 
Recife 
Cali 
Monterrey 
Ribeirio Pr~to 
SAo Paulo 
San Juan Province 

In Sherbrooke one 

184.5 
165.2 
54.4 
51.3 
41.7 
32.0 
30.1 

death from measles 

was reported in a one-year-old child, and 

in the California project one in a 3-year-old 

child in San Francisco. 
In the first nine projects shown in Figure 

67, nutritional deficiency contributed to 

mortality in the 2-4 year age group as an 

associated cause with high rates. The 

Chilean project had the lowest rate of all 

those in Latin America. External causes 

and the group of other causes were respon-
sible for high proportions of the deaths in 

the Chilean, Sherbrooke, and California 
projects. Malignant neoplasms were also 

one of the leading causes in the group of 
"others." 

The death rates in two areas of the El 
Salvador project are shown in Figure 68. 

In this age group the rate of 1,802.3 per 
100,000 population in the rural municipios 
was more than four times that in San Sal
vador (430.1). The rate for diarrheal dis
ease in these municipios was high both as 
underlying and as associated cause, as was 
also the rate for nutritional deficiency. 

These figures provide another indication of 
the excessive mortality in rural areas. 

* * * 

In summary, mortality in the age period 
1-4 years shows extremely wide variations 
in the 15 projects, from very high rates to 

very low ones. However, mortality in 2-4 

year-old children in certain areas is ap

proaching the very low rates attained in 
the Canadian and California projects. The 

differences observed in the two areas of El 
Salvador make it clear diat rural popula

tions experience much higher rates even in 

the age period 2-4 years. To reduce mortal-

Fia. 68. Underlying and Associated Causes of Mortality' of Children 2-4 Years of Age in 
Urban and Rural Areas of El Salvador Project. 
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-ity in childhood in Latin America, major 
attention must be given to rural areas in 
many of the countries. Because of the lack 
of registration of many deaths-as revealed 
by this Investigation-the extent and seri-

ousness of health problems in most rural 
areas remain obscure. The true extent of 
those problems must be uncovered if prog
ress is to be made in improving health and 
lowering mortality. 



Chapter VIII 

Infectious Diseases* 

Infectious and parasitic diseases con-
tinue to be important causes of mortality 
in childhood in many parts of the world. 
The Investigation reveals that in nearly all 
the projects in Latin America sizable reduc-
tions in death rates for certain of these 
diseases could be attained if vaccination 
programs were conducted and other public 
health measures applied. Moreover, evi-
dence was uncovered to show that highly 
vulnerable infants who recover from one 
infectious disease often (lie from another, 
One example of such causal interrelation-
ships is that of a child who, after a pro-
longed siege of whooping cough that weak-
ened his nutritional state, acquired measles 

and finally succunbed to pulmonary coin-

plications. Nutritional deficiency was one 
of ti multiple causes involved in this 
dth. As the Investigation findings have 
clearly shown, associated as well as under-

lying causes must be taken into account as 
a basis for designing health programs. 

Chapter IX on nutritional dtficiency 

contains data showing interrelationships of 
causes of death. In the present chapter the 
infectious diseases are considered printi-
pally as underlying causes, though for a few 

The name of the Section in the Classification is 
infective and parasitic diseases. Since the number of 
deaths due to the parasitic diseases is relatively small, 
these causes are referred to here as infectious diseases, 
as a short title. 

137 

diseases their involvement as associated 
causes is analyzed as well. 

Figure 69 and Table 70 show the role of 
the group of infectious diseases as underly
ing causes in children under 5 years of age. 
Wh;ben the death rate for all causes is high, 
the rate for infectious diseases is usually 
high also. In the rural municipios of El 
Salvador, for example, where the rate for 
all causes in this age group was 5,049.0 per 
100,000 I)opulation, that for infectious dis
eases was 3,317.8, or two-thirds the rate for 
all deaths under 5 years. For the areas with 

Fe,. 69. Mortality from All Cuses and from 
Infectious Dise.,ses in Children Under 5 Years of 

Age in 24 Areas of 15 Projects. 
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low death rates, shown in the lower portion project only 5.3 per cent of deaths under 5 
of Figure 69, mortality from these diseases years of age were attributed to an infect
was very low; in fact in the California ious disease. 

TABLE 70. Deaths from Specific Infective and Parasitic Diseases as Underlying Causes in Children 

Under 5 Years of Age in 25 Areas of 15 Projects. 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

OtherArea Diarrheal intestinal Tuber- Diph- WhoopingeTotal Aebiasis disease diseases culosis theria cough(000-136) (006) (009) (rest of (010-019) (032) (033) 

000-009) 

Total ............................. 14,568 694.1 303 14.4 10,052 478.9 291 13.9 330 15.7 91 4.3 290 13.8
 

ARGENTINA, RIeslstencla ......... 362 867.3 - - 287 687.6 1 2.4 25 59.9 1 2.4
 
Chaco, rural ..................... 400 1,140.9 307 875.6 1 2.9 12 34.2 20 57.0
 
San Juan (city) ....... ...... 90 356.6 - - 64 253.0 -- - -3 11.9 
San Juan, suburban .... 244 686.6 177 498.0 1 2.8 3 8.4 4 11.3 
San Juan, rural .................. 406 929.5 - 297 679.9 2 4.6 9 20.6 13 29.8 

BOLIVIA, La Paz ................. 1,757 1,135.7 2 1.3 1,011 653.5 11 7.1 64 41.4 57 36.8
 
Vincha ......................... 60 1,970.1 - - 36 1,074.6 I 29.9 4 119.4
 

BRAZIl,, Reeife ................... 1,929 1,556.8 1 0.8 1,268 I.C 23.3 16 12.9 63 50.8 29 23.4 31 25.0
 
Ribeirao Prato (city) ............. 172 403.5 - - 121 283.8 2 4.7 1 2.3 3 7.0
 
Franca ......................... 175 783.3 - - 150 671.4 2 9.0 3 13.4
 
Ribeirao Prato communities ....... 82 467.8 - - 66 376.5 2 11.4 1 5.7 1 5.7
 
Sao Paulo ....................... 1,629 668.4 1 0.4 1,200 492.4 58 27.9 26 10.7 7 2.9 35 14.4
 

CANADA. Sherbrooke ............. 7 7.7 - - 3 3.3
 
CIIILE, Santiago .................. 641 334.5 - - 486 253.6 32 16.7 7 3.7 2 1.0 4 2.1
 

Conunam........................ 88 545.9 - - 58 359.8 15 93.1 1 0.2 3 18.6
 
COLOMIIIA. Cali ................. 701 692.7 7 6.0 511 504.9 15 14.8 17 16.8 9 8.9 12 11.9
 

Cartgena ...................... 550 039.5 32 37.2 323 375.6 6 7.0 9 10.5 18 20.9
 
Medlln ........................ 588 630.2 17 18.2 417 446.9 10 10.7 15 10.1 3 3.2 3 3.2
 

El, SAIVADOR, San Salvador ..... 1,584 1,525.1 65 62.6 1,210 1,193.9 34 32.7 7 6.7 19 18.3 13 12.5 
Rural mnicipios ................ 711 3,317.8 22 102.7 559 2,608.5 6 28.0 3 14.0 5 23.3 17 79.3 

JAMAICA 
Metropolitan Kingston ........... 513 306.2 - - 370 220.9 11 6,6 4 2.4 14 8.4 17 10.1
 
St. Andrew, rural ................ 35 222.8 - - 26 165.5 -- - -- - 1 6.4 

MEXICO, Monterrey .............. 1,790 821.3 156 71.6 1,003 487.7 56 25.7 62 28.4 3 1.4 26 11.9 
UNITED STATES, Kan Francisco.. 17 39.5 - - 9 20.9--------

California, suburban ............. 31 19,3 - - 3 1.9 -- - -- - 1 0.6
 

Con- Moni- Ielinin- Other 
Tetanus Septi- Mease genitalTen emi (0 gn liasis (rest ofspbilis thiases 
(037) (038) 55) (090) (112) (120-129) 000-136) 

Total ......................... 172 8.2 424 20.2 2,108 100.4 95 4.5 33 1.6 69 3.3 310 14.8
 

ARGENTINA, Resistencla ..... 9 21.6 3 7.2 23 55,1 3 7.2 3 7.2 7 16.8 
Chaco, rural .................... 15 42,8 7 20.0 30 85.6 6 17.1 2 5.7 
San Juan (city) .......... 1 4.0 6 23.8 10 39.6 1 4.0 5 19.8..... 
San Jan, suburban .............. 1 2.8 12 33.8 31 87,2 2 5,6 13 30,6 
Ban Juan. rural .............. 1 2.3 10 22.9 55 125,9 3 6.9 3 6.9 13 29.8 

BOLIVIA, La Paz ......... .. - - 22 14.2 554 358,1 3 1.9 1 0.6 1 0.6 31 20,0
 
Viacha ......................... - - - - 25 746.3--------


BRAZIL, Recife ................... 29 23.4 28 22,6 397 320.4 22 17.8 2 1.6 16 12.1)27 21.8
 
Ribeirao Prto (city) ............. - - 3 7.0 29 68.0 1 2.3 12 28.1
 
Franca ......................... - - 3 13.4 10 44.8-- ---- 7 31.3
 
Ribeirao Prto communities ...... 1 5.7 - - 7 39.9 1 5.7 1 5.7 2 11.4
 
SAOPaulo ....................... 7 2.9 41 16.8 156 64.0 26 10.7 9 3.7 5 2.1 48 19.7
 

CANADA, Sherbrooke ............. - - 1 1.1 1 1.1- - -- -- -2 2.2
 
CHILE, Santiago .................. - - 60 31.3 20 10.4 6 3.1 24 12.5
 

Cominas ........................ - - 7 43.4 1 6.2 -- - -- - 3 18.6
 
COLOMBIA, Cali ................. 11 10.9 14 13.8 80 79.1 5 4.9 1 1.0 5 4.9 14 13.8
 

Cartagena ...................... 19 22.1 19 22.1 105 122.1 1 1.2 10 11.6 8 9.3
 
Medellin ........................ 1 1.1 8 8.6 89 05.4 3 3.2 6 6.4 16 17.1
 

El, SALVADOR, San Salvador ...... 17 16.4 31 29,8 127 122.3 0 5,8 3 2.0 10 9.6 12 11.6
 
Rural mluniipios ................ 29 135.3 8 37.3 51 238,0 2 9.3 4 18,7 5 23.3
 

JAMAICA
 
Metropolitan Kingston ........... 15 9.0 58 34.6 9 5.4 5 3.0 4 2.4 6 3.6
 
St. Andrew, rural ................ 2 12.7 3 19.1 -- - -- - - 3 19.1 - -

MEXICO, Monterrey .............. 14 6.4 68 31.2 297 136.3 2 0.9 4 1.8 8 3.7 31 14.2 
UNITED STATES, San Francisco.. - - 2 4.6 1 2.3 -- - -- - 5 11.6 

California, .n'burban ............. .- - 10 6.2 -- - - - - - - - 17 10.6
 

* Rates per 100,000 population. 
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Number of Deaths of Children Under 5 Years of Age from Specific Infective and ParasiticTABLE 71. 
Diseases as Underlying Causes in 15 Projects. 

Other 
Mo -	 In- Other , Tono- Infective+andOtrepo- M-iIndOth 

B ninlgo- Polio.- Smell- Chicken. ;feetOusliable. Mowm, dl Chtle, mPlUe- paeutl 

(040 (* xn) (0711 (072r lcse ies 
throat etlon 02 I (053- (088) (130) (rest o 

(036) 	 (070) 070) 

Total....................3 30 31 4 55 44 4 9 62 13 18 37 

AROENTINA 
Chco Provlnce .........-
San Juan Province ...... 

BOLIVIA project ......... 
-
-

-
I 
1 

-

-
2 

-
-
-

5 
6 
6 

-
3 
3 

-
1 

-

-

I 
-

I 
10 
8 

1 
7 

-

I 
-

1 

1 

10 
BRAZIL 

Recife ................ -
Rlbelro Preto ......... I 
SAO Paulo ............. I 

-
2 

5 
2 
I 

-
3 
I 

5 
1 
11 

4 
2 
7 

I 
-
-

2 
-

1 

7 
3 
2 

-
3 

-

-
3 
8 

3 
I 
5 

CANADA 
Sherbrooke............ 

CHILE project ........... 
-
-

2 
-

. 
I 

. 
-

. 
2 

. 
4 

. 
-

. 
-

. 
12 

. 
2 

. 
I 

. 
a 

COLOMBIA 
Call ................... - - 4 - I 3 2 - 2 - I I 

Cartagena ............. 
Medelin ............... 

EL SALVADOR project... 

-
. 
-

2 
1 
I 

a 
2 

-

-
-
-

-
3 
3 

-
4 
4 

-
-
-

-
2 
3 

1 
1 

--
- 1 

I 
4 

JAMAICA 
Kilnpton-St. Andrew.... 

MEXICO 
- - ! 4 - - I 

Monterrey ............. 
UNITED STATES 

Califomia project....... 

-

-

-

9 

5 

4 

-

-

12 

-

8 

I 

3 -

-

-

I 
3 

Rat of causesin OO-136 not given in detail in Tables TOand 71. 

As can be seen in Figure 69, mortality 	 diseases are presented in Table 70 for the 

25 areas in the 15 projects. In addition,from infectious diseases was usually much 
data for the rest of the group of infectioushigher in rural than in urban areas; for ex-

ample, the rate in the rural departments of 	 diseases (last column of Table 70) causing 

only a few deaths are provided in Table 71.San Juan Province (929.5) was over two 

and a half times greater than that in the The two major infectious diseases as 

city of San Juan (356.6). The reverse was underlying causes of death in the Latin 
areas were diarrheal disease andfound in the California project, where the American 

rate, though very low, was higher in San measles (Figure 69). In only three areas 
were the death rates from measles relativelyFrancisco than in the suburban counties. 

The many factors involved in these varia- unimportant (Kingston-St. Andrew, San

tions in the Latin American projects will be tiago, and comunas of Chile). Detailed data 
on these important causes are presentedclarified in later chapters. 

The numbers of deaths from 13 infectious below. 

DIARRHEAL DISEASE 

009 of the constitutes the maj( r underlying cause ofDiarrheal disease, category 
death for 10,052 of the 35,095 deaths ofInternational Classification of Diseases, 
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children under 5 years of age. No other 
single category had as many deaths. 

Prior to the 1965 Revision of the Classi-
fication, deaths stated to be due to diarrheal 
disease were assigned to several different 
categories. In countries where Spanish and 
Portuguese are spoken, the term toxicosis 
(Spanish) and toxicose (Portuguese) are 
often used to signify a specific clinical syn-
droine that is in essence the result of severe 
and rapid dehydration from diarrheal dis-
case. In the 1948 and 1955 Revisions of the 
Classification, when toxicosis was stated as 
the cause of death signifying infant (liar-
rheal disease it was classed as 764.0 (di-
arrhea of newborn) for deaths under 4 weeks 

of age, in the section on diseases leculiar 

to early infancy. The inclusion of deaths 

due to toxicosis in this category of early 

infancy contributed to high death rates for 

that group and likewise to low rates for 
diarrheal disease (at that time classed as 
543, 571, and 572). In 1955 in Chile the 
group of diseases of early infancy was re-
ported to be the leading cause of death be-
cause of the inclusion of these diarrheal 
disease deaths; but in Venezuela toxicosis 
was coded to 571 and the group gastritis-
enteritis (543, 571, and 572) was the leading 
cause. There were difliculties also in the as-
signment of toxicosis for deaths in other age 
groups (Verhoestraete and Puffer, 1958-h). 

An analysis of mortality from cardio-
vascular diseases and in particular arterio-
sclerotic heart disease in different countries 
of the world was prepared for the WHO 
Study Group on the Classification of Ather-
oselerotic Lesions (WHO, 1958). The 
marked geographic differences in death 
rates from these causes which were pointed 
out in a working document (Puffer and 
Verhoestracte, 1958) led to the adoption of 
recommendations for the improvement of 
mortality statistics on cardiovascular dis-

case. The Study Group suggested that com
parative studies be made of death certifi
cates in different countries in order to re
view the terminology in use and promote 
the utilization of comparable procedures. 
The Inter-American Investigation of Mar
tality in adults was designed to ascertain 
whether the death rates for coronary heart 
disease were lower in the Latin American 
countries or whether the differences were 
due to the terminology in use and the Clas
sifieation of sutch causes. or to a combina
tion of these factors. Thus noso!ogical and 
classification problemns let{ to the first large 
research project and sulsequently to this 
Investigation. 

In the 15 projects whenever the diag

nostic evidence and laboratory findings in

dieated amebiasis (006) or another specific 

intestinal disease (000-008), such categories 

were used, though the numbers of such 
deaths were small (303 and 291, respee
tively in comparison with the 10,052 from 
diarrheal disease. 

For analysis of the role of diarrheal dis
ease as underlying and as associated cause, 
the numbers and rates are given in Table 72 
for deaths in infancy and in children one 
year and 2-4 years of age in the 15 projects. 
The mortality was much more serious in 
infancy than in the two other age groups. 
As can be seen in Figure 70, rates for di
arrheal disease of infants were much higher 
as an underlying cause than as an associated 
cause, while in the second year of life this 
difference narrowed and even was reversed 
(as in Recife). 

Aside from differences due to terminology, 
other difficulties are encountered in classify
ing diarrheal disease as a cause of death. 
For example, in many children there is a 
history of repeated diarrheal disease epi
sodes which combined with inadequate food 
intake result in nutritional deficiency. These 
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TAOLE 72. Diurrheal Disease as Underlying and Associated Cause of Death' in Three Age Groups in 
15 Projects. 

Total Under I year I year 2-4 years 

Asso- Under- Asmo-Project Under- Asso. Under- Asso- Under-
lying elated lying elated lying eiated 	 lying clated 

Rate No. Rate No. Rate No. Rate No. Rate No. liate No. RateNo. Rate No. 

ARGENTINA 
Chaco Province ..... 59.1 773.1 133 173.2 .193 2,801.1 82 .165.1 81 508.2 31 104.5 20 15.1 20 5.1 

SanJuan Province... 538 515.0 263 251.8 51) 2.183.2 232 993,2 23 109.3 22 10.1.6 5 7.9 9 14.3 

BOLIVIA project ..... 1.047 662.4 .1,51285.4 610 1,621.9 183 486.6 331 079.0 173 511.7 10. 110.3 95 106.9 

BRAZIL 
137 198.6Recife ............. 1,268 1,023.3 648 523.0 1,141 3,753.3 316 1,031.5 	 02 343.0 195 727.1 35 50.7 

20 117.2 17 994.6 9 18.8 17 35.4Ribeirfto Pr6to ..... 337 .:38.5 90 109.1 308 1,688.6 5o1 307.0 

S~o Paulo .......... ,1,200 .192.4 518 233.1 1,14U 1,975.6 .176 818.4 37 68.3 56 103.A II 10.1 36 26.8 

CANADA 
3 3.3 3 "3.3 2 11.8 2 11.8 - - 1 .5.09 	 I 1.7 - -Sherbrooke ......... 

CiIII.E project ....... .544 261.8 216 101.0 49S 1,112.7 18) .133.7 3.1 84.5 17 12.2 12 9.1 10 7.9 

COI.OMBIA 
Call .............. 511 504.9 100 187.7 362 1,715.6 82 388.6 118 581.2 52 257.A 31 51.1 56 92.3 

Cartagena .......... 323 375.6 226 262.8 222 1.2-10.2 103 575.A 77 .1.17.7 88 511.6 2.1 .16.5 35 67.8 

Medellin ........... 417 446.0 137 146.8 289 1,1894.7 56 288.7 82 .140.9 49 26:1..16 82.1 32 57.1 

ELSALVADOR project 1,799 1.435.9 461 367.0 1,298 .1,184.A 219 7041.0 299 1.092.8 132 482.5 202 201.8 110 158.0 

JAMAICA 
210.1 126 68.8 33.1 815.1 93 227.1 55 110.6 28 71.61 7 6.7 5 4.8Kingston-St. Andrewi 3906 

MEXICO 
Monterrey ......... 1,063 487.7 426 195.5 950 1,792.1 21" .158.4 75 166.6 113 251.(0 38 30.A 70 56.1 

UNITED STATES 
California project ... 12 5.) 7 3.4 12 26.8 6 13A -- ---- 1 0.8 

a Rates under I year per 100,000 live births; others per 100,000 ITIpulatiUn. 

FIG. 70. Mortality from Diarrheal Disease its Underlying alnd Associated Cause of Death in Two Age 
Groups in 15 Projects. 
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children, if they survive infancy, are at high 
risk of dying later in life from another 
diarrheal episode or from other infectious 
diseases. Thus a vicious cycle is often 
established and it is difficult to know which 
of the conditions should be considered as 
underlying cause (diarrheal disease or nu-
tritional deficiency) because of their recip-
rocal implications, 

Another difficulty is frequently encoun-
tered when the duration of the illness is to 
be determined in cases where diarrheal dis-
ease recurred at various times within short 
intervals: for one informant the onset could 
have been that of the first episode, while for 
another it could have been the last. Like-
wise, the treating physician could state that 
the child was suffering from an acute or 
from a chronic gastroenteritis, which have 

different categories and fall in different see
tions of the InternationalClassification.Fi
nally, the assignment by etiologic agent 
becomes complicated because often more 
than one pathogenic agent is isolated in bac
teriologic culture; also, if cultures are per
formed and are positive they may have been 
taken during a previous episode and the 
current manifestations may not be due to 
the same agent. It is highly possible that 
as frequency and quality of diagnostic 
methods are improved an increasing num
ber of deaths now included in category 009 
will be assigned to more specific categories. 

Mortality from diarrheal disease by 
month of age in the first year of life differed 
markedly in Latin America, as can be seen 
in Table 73 and in Figure 71, where 13 pro
jects are shown in descending order accord-

Fia. 71. Infant Mortality from Diarrheal Disease by Month of Age in First Year of Life for 13 
Projects., 

So 4164.4 SALVADOR 3753.3 RECIFE 2101.1 CHACO 2103.2 SAN JUAN 1975.6 SAO 1792.1 MONTERREY 

tOJECT PROVINCE PROVINCE PAULO 

600 - RURBAL 

RURAL 
400 

RURAL UURBANa 0 

CHILE $13.4 KINGSTON.BT. 

- PAITO PROJECT PROJECT ANDREW 

600 

700 1715.6 CALl 1618.6 RBEIRAO 1621.9 BOLIVIA 1489.7 MEDELLIN 1240.2 CARTACONA 1142.7 

400:: FRNCA 
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1 16 "JLl..L1. .LL AJ.LJ.LJ LIl6 6LL 
. .1 6 .1 6 .1 6 .1 6 .1 6 .1 6 
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ing to size of the total infant death rate, and in the interior city of Franca the rate 
with the El Salvador project appearing first. was higher than in the city of Ribeirfo 
In six projects the concentration of diarrheal Pr~to. Possible explanations for these differ
disease deaths in the first six months is ences are the inadequate supplies of drinking 
clear, though there is variation. Among the water, poor feeding practices, and insuffici
cities, Sdlo Paulo had an unusually high rate ent medical services in the rural areas. The 
in the first month, with lower rates in the differences were less clear in Chaco Prov
remainder of infancy. In two projects, El ince. A distinctly different pattern of di-
Salvador and San Juan Province, the rates arrheal disease mortality was found in the 
in rural areas where higher than in the cities, three cities of Colombia, in Bolivia, and in 

TABLE 73. Mortality from Diarrheal Disease by Month of Age in First Year of Life in 19 Areas of 

13 Latin American Projects. 

Deaths per 100.000 live births by month of ageProject No. of deaths by month of age ,,0.27.21.3..1498 1.32 . 

Total-1 1234 5 7,80,01Total-1 1 2 3 4 5 6 7 8 9 1011t 

ARGENTINA 
Chaco Province 

Ruraldepartmente.. 245 20 21 32 30 22 1 7 0 52530.0 275.5j2l4.3357.3489.8310.3205.3224.5112.271.4 92.8 61.2 51.0 
179.5225.4226.4 

SanJuan Province 
San Juan (city). 2. 120 7 8 527 2--1 2- 1.05332.5171.8120.3137.5 85.9 34.4120.3 34.4 - - 34.4 

Ruraldep:truets... 24 26 1 31 32 1223 14 9 9 3.141.0333.3 269.2 397.4 384.0 282.1 230.8 333.3205.12914.9 

21 
Suburban departments. 170 4919 27 24 16 12 W, 4 32,146.5618.7 239.9214.0 303.0 202.0 138.9 3151.5 5 37.0 37.9126.3 3.5 25.3 

Rural departrnents . . 278 65 24 41 34 3:1 16It 12 8 1 82889.8675.7 240.5420.2 353.4343.0 197.5 200.3134.3 124.7 83.2 72.8 83.2 

BOLIVIA project . 85 5 544430....... 51 47 43 0 2,123.022033 2.8.9 35. 235.9102.0 243.0214.31143 225.0 14.3 200.
 

DRAZ"I. 
Recife ............ ,141162 203 175 1479 897255 52422223 3753.3532.9167.8575.7 483.0 325.7 292.8 230.8 180.9 171.1138.2 724 75.7 

Ribeir-o Preto
 
Ribeirlo Pr~to (city)... 115 23 22 21 15 0 4 10 7 1 2 13- 3,235.2247.0 230.3225.0 33.3 
 00.7 43.0 107.4 75.2 10.7 21.5 10.7 -

Franca .......... 13432 18 16 19 23 3 0 7 3 21 4 1 2,032.6 028.7 353.0314.3373.3 255.4255.4 117.9237.5 58.9 39.3 78.0 19. 

559 6 13 11 11 3 3 4- 2 - 1.,530.5130.2 156.3 338.5 286.5 286.5 78.1 78.1 204.2 - 52.A 20.0 -

BAoPaulo ...... .. 1,49 370 203 163 140 800327 3521 13 13 111,975.6646.5349.0 280,3 240.7 147.9 104.9 46.4 60.2 36.1 22.4 22.4 18.9 

CHILE project .......... 408 70 87 70 05 5534 2413 13 7 131,142.7 281.3139.G 00. 149.2 120.2 78.0 87.2 5.5. 29.8 29.8 10. 29.8 

Communitie... 

Call.................. 302 20 34 31 37 3 35,3731 203023 12 1715. 0 123.2 101.1 140.9 175.4 170.60 5.0175.4 140.9 123.2 142.2 10.0 75.8
 

Cartagena............. 222 26 28 9 17 23 21 2219 14 13 111.240.2 145.3 156.4 
 50.3 95.0 128.5 100. 117.3 122.9 100.1 78.2 72.6 61.5 

Medelli n............... 289 24 35 30 23 273021 1 222738713489.7 323.7280.4 285.0338.0339.2154.0108.2 97.0 13.4 87.6 02.8 87.6 
EL 	SALVADOR 1 .

San Salvador .......... 061111102 102116109 67 657244 4232 3.75.0433.3398. 398. 452.8 425.4 30.4 20 5 253.7 281.0 171.7163.9124.9 

Rural muniripios... 337 30 23 33 34 2838302424 3 931401,240.7 703.7555.0444.4555.0 444.4 351.0 444.4555.60425.0 032.1 029.05258.5 
JAMAICA 

Klington-6t. Andrew.. 334 52 24 28 25 24 27 25 27 20 1829 20 815.4 127.0 58.1368.4 (11.0 58.6 65.9 01.0 65.0 70.8 43.9 70.8 63.5 

MEXICO 
Monterrey ............. 950 140 323 76117 7 61 490 34 20 312u 1.792.1 264.1232.0 332.01220.7180.8 147.1 115.1 84.0 64.1 40.0 58.5 37.7 
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Fio. 72. Mortality' from Diarrheal Disease by Kingston-6t. Andrew, Which had relatively 
Month of Age in First Two Years of Life in TWO low rates through the first year of life. These 
Areas of El Salvador. 

a00 are areas where mothers continue breast 
feeding for a longer time than in the 
Brazilian and El Salvador areas. Although 

deaths in the Chile project were concen
600 trated in early life, the death rates were low. 

A In El Salvador diarrheal disease mortal
ity continued to be very high even at 11 

- 40 .months of age. Only by the end of the 
-. second year did the rates become lower. 

4 Figure 72 shows the rates for the rural mu

\nicipios and for San Salvador in the first 

two years of age (smoothed averages were 
0 

200 -


SAN SALVAo.. 
 plotted to eliminate the variation by month 
of age due to small numbers in the muni
cipios). The excessive mortality in the 

01 1 1 rural municipios indicates that diarrheal 
-1 3 6 9 12 I5 Is 21 24 

AGE IN MONTHS disease constitutes a very serious health 

I yea , lve blhs in children throughout first 
.ad 12.23moths pot 100,000 popolot,. two years of life.

'Smoothed 61.. .9of death t....ends, pto 100,000 problem the 
. 

AMEBIASIS AND OTHER INFECTIOUS INTESTINAL DISEASES 

Amebiasis was the underlying cause of the neonatal period) indicates the serious 

303, deaths (Table 70). These occurred in need for sanitation measures and health edu
only nine of the 25 areas, and half of them cation in those areas. In Monterrey, eight 
were in Monterrey, Mexico (where the rate deaths from amebiasis occurred in the nco

was 71.6 per 100,000 population). The rates natal period and 60 in the age period 28 
were also high in the rural inunicipiosof El days-5 months (Table 74). 

Salvador (102.7) and in San Salvador As shown in Table 75, there were four 

(62.6). Deaths from amebiasis occurred in projects (Siio Paulo, Chile, El Salvador, and 

all three cities in Colombia. Monterrey) in which at least 40 deaths oc-
Although water-borne outbreaks occur, curred due to other intestinal infectious 

amebic infection is usually spread from diseases (typhoid fever, paratyphoid, other 

person to person through food handling. In salmonellosis, bacillary dysentery, and 

the amebiasis deaths in the Investigation enteritis due to other specified organisms). 
serious complications were noted, particu- In these projects, typhoid fever (001) was 

larly of the hepatic-abscess type. Also the the underlying cause of only six deaths, 

fact that infants died early in life (even in three of which occurred in Chile. Other 
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,TABU: 74. Mortallty4 from Amebiasis as Underlying Cause by Age Group in Four Projects, 

Colombia El Salvador Mexico 
Age group Cartagena Medellin project Monterrey 

No. Rate No. Rate No. Rate No. Rate 

Total ........................... 32 37.2 17 18.2 87 69.4 156 71.0
 

Under 28 days ................... - - - - - - 8 15.1
28 days-5 months ................ 10 55.9 3 15.5 18 58.0 60 113.2

6-11 months .................... I1 61.5 3 15.5 29 93.5 42 79.2

1-4 years ....................... 11 16.0 11 14.7 40 41.4 46 27.1
 

1Rates under 1 year per 100,000 live births; others per 100,000 populztlon. 

TABLE 75. Number of Deaths from Specific Intesti nal Infectious Diseases as Underlying Cause by Age
Group in Four Projects. 

Enteritis due 
Pam- Other Biacillary to other A g eo To ta l gTyph.oidr o u p i B a i l r t o ot e 

Age group Total fever typhoid Salmonella dysentery specified
(001) fever infections (004) organismi

(002) (003) (00) 

Sao Paulo 

Total .......................... 68 - 2 31 - 35
 

Under 28 days .................. 15 - - 6 - 9

28 days-lI months .............. 49 - 2 22 - 25
 
1-4 years ...................... 4 - - 3 - 1
 

Chile project 

Total ......................... 47 3 - 24 6 14
 

Under 28 days.................. 7 1 - - - 6
 
28 days-1I months............. 38 - - 24 6 8
 
1-4 years ..................... 2 2 - - - -


El Salvador project 

Total ......................... 40 - 3 11 25
 

Under 28 days .................. 7 - - 1 6

28 days-11 months.............. 25 1- 3 5 16
 
1-4 years...................... 8 - - 5 3
 

Monterrey 

Total ......................... 56 2 - 3 1 50
 

Under 28 days.................. 14 - - - 14
 
28 days-1l months .............. 36 - - 3 - 33
 
1-4 years ..................... 6 2 - - 1 3
 



.146. Patternsof Mortality in Childhood 

Salmonella infections (003) and enteritis of death among this group of intestinal in
due to other specified organisms (008), of fections excluding diarrheal disease (cate
which pathogenic Escherichia coli was the gory 009). These deaths occurred princi
most commonly found, were the main causes pally in infancy. 

MEASLES 

Soon after the beginning of the field work cent of deaths from all causes, and in one 
in the Investigation in 1968, many deaths project (Recife) for 29.7 per cent. 
from measles were reported in two projects: Mortality from measles in children under 
in Recife, where it was believed to be the 5 years is shown in Figure 73 and Table 76 
usual occurrence and not an epidemic, and for 23 areas. The highest rates were in the 
in the project in Bolivia. In the past the Bolivia project (746.3 per 100,000 popula
size of the measles death rate in Recife tion for Viacha and 358.1 for La Paz), and 
was not known because the terminal the rate of 320.4 for Recife also indicated 
cause (usually a lower respiratory infec- unusual mortality from this common dis
tion) was commonly the assignment made. ease of childhood. Measles mortality in 
(Chapter XVII will show the differences in rural areas was usually much higher than 
assignments based on death certificates and in the corresponding cities. Viacha's rate, 
the information collected in the Investiga- for example, was more than twice that of 
tion.) In La Paz, moreover, a problem of 
terminology was uncovered and had to be Fic. 73. Mortality from Measles in Children 
solved in order to arrive at a correct inter- Under 5 Years of Age in 23 Areas of 15 Projects. 
pretation of the data. DEATHS 100.000 POPULATION PE 


These early findings in regard to measles 0 100 200 300 400 300 600 700 600 

were reported to the Special Meeting of va, 
Ministers of Health in Buenos Aires (Octo- lii 
ber 1968) and led that body to recommend nsuvamwA 

the establishment of vaccination programs S,Jn ,1 
,
against the disease throughout the Amer- 00MADLOWERPR 

0 so0 00 
icas (PAHO, 1969). Fortunately, vac- " 
cine was obtained for a massive program in s Ju suiou 
Recife in the second year of the study. Also, A M 

vaccination against measles was started in tm0 ) 
La Paz. MOM 

Of the 35,095 deaths under 5 years of age f 
studied in the Investigation, 2,108 or 6.0 suu (m 
per cent were due to measles as underlying ' 
cause. If the neonatal period is excluded, u,,.s Am 
the percentage comes to 9.4. In the second m'wf 
year of life measles accounted for 19.9 per 
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TABLE 76. Deaths from Measles' in Children The death rate was low in tile Chilean 
Under 5 Years of Age in 2! Areas of 15 Prolects. project, an area in which a successful vac-

Project No. Rate eination program had been conducted (as 
will be'shown in Table 86, p. 159). The 

Total ............................ 2,108 100.4 seriousness of measles in Chile and the in-

ARGENTINA crease in death rates in the 1950's were 
Chaco Province .................. 53 69.0 documented by Ristori et al. (1962), who
 

Reastencia ................... . 23 55.1
 
Rural departments .............. 30 85.0 pointed out the i portance of introducing
 

San Juan Province ............... 9 91.9 vaccination. A massive immunization cam-

San Juan (city) ................ . 10 39.6
 
Suburban departments .......... . 1 87.2 paign was undertaken in Chile in 1963
 
Rural departments .............. 55 125.9 (Ristori et al., 1964) and was followed by a
 

BOLIVIA project .................. 579 366.3
 
La Paz........................ 554 358.1 sustained program that resulted in a dra-

Viacha ........................ 25 746.3 matic reduction in measles mortality, as
 

BRAZIL 
Recife ........................... 397 320.4 evidenced lby the low rate found in the areas 
Ribeirao Prato ................... 46 . of Clile in tis Investigation. The rate was


29 68.0 
Ribeirao Prdto (city) ............ 

Franca ........................ 10 44.8 low also in Kingston-St. Andrew, but the
 
Communitie ..................... 7 6. fact that six of the nine deaths occurred in
 

CANADA the last inonth of tile Investigation night 
Sherbrooke....................... 

21
1 1. indicate the beginning of a seasonal in

10.1
CHILE project..................... 


Santiago....................... 20 10.4 crease. One death from measles occurred in
 
Camunas ...................... . 1 6.2
 

the project in California and one in Sher-COLOMBIA 
Call ............................. 80 79.1 brooke. 
Cartagena....................... 105 122.1 

In only 88 deaths in the 15 projects wasMedellin ......................... 89 95.4 

EL SALVADOR project ............. 178 142.1 measles found to be all associated cause. Of
 

San Salvador. ................... 127 122.3
 
Rural ,nunicipi..o .............. 51 238.0 this total of 88, measles was a contributory
 

JAMAICA cause of 36 deaths from all forms of tu
Kingston-St. Andrew ................ 4. b 

MEXICO berculosis (including 17 in Monterrey, 7 in 
Monterrey....................... 297 130.3 Bolivia, and 6 in Recife); 14 deaths from 

UNITED STATES 
California project ................... 0.5 diarrheal disease; 12 fron amebiasis (of 

which 10 were in MoIInterrey) ; 12 deaths 
a Rates per 100,000 population. from other specific infections such as diph

theria, whooping cough, and poliolnyelitis; 
4 deaths from congenital anomalies; and 10 

La Paz, and in San Juan Province the rate deaths from other causes. 

of 125.9 in the rural departments was over Because of the seriousness of this disease 

three times that in the city of San Juan. and tile need for preventive progralis, ilC 

The differences in mortality between urban findings in the Investigation are reported in 

and rural areas are probably due to differ- detail. Table 77 provides the number of 

iuces in susceptibility of the population. As deaths by months. In several projects, as 

was shown in earlier chapters, the death in Cali and Medellin, deaths occurred nearly 

rates for nutritional deficiency were higher every month throughout the 24-lonth pe

in the rural areas, and the child who died riod of the study. In the Bolivia project the 

from measles frequently had nutritional de- numbers of deaths were large in the first 

ficiency as an associated cause. few montls, July-November 1968, and large 
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TAnL 77. Number of Deaths from Measles by Calendar Month in 15 Projects. 

Argentina Brazil Colombia United
Wat- Kingsoton. Mon. Call

proecadaer Chile dat-M-poetAdeterrey StatesMonth Bolvia S~er"prol xt amaica Mexico fornia 
n Bolivia Canada 

Chaco San p r tecst lii- 83o b,".,pu Call rta M paor Ad o. aiyear Juan l beiro Paulo gena dellin p d project 

Total ....... 53 9 579 397 40 156 1 21 80 105 89 178 9 297 1 

1968
June.........4 
July ..... 
August ..... 11 
September. 12 
October..... 

-
3 
lis 

37 
37 
47 
28 

17 
21 
46 
32 

2 
7 
6 
6 

9 
3 
6 
5 

-
-
1 

-

.2 
1 

-
4 

3 
3 
5 

-

I 
I 
I 

-
4 
7 

-
1 

-
-

17 
14 
15 

November... 
December... 

5 
6 

19, 
19 

34 
1o 

44 
40 

3 
3 

6 
13 

-
-

3 
5 

1 
-

2 
1 

9 
6 

-
-

14 
0 

1989 
January..... 5 
February.... I 
March ...... -

9 
2 

-

19 
5 
9 

33 
32 
19 

4 
2 
1 

6 
8 
3 

1 
I 
1 

6 
5 
4 

-
-

1 

6 
a 
3 

8 
16 
13 

-
-
-

8 
6 

25 

April....... 
May........ 
June ........ 
July........ 
August ..... 
September.. 
October..... 
November... 

-
-
-
I 

-
2 

-
1 

-
-
-
-
-
2 

-
2 

4 
a 
2 
8 
12 
IS 
49 
65 

1 
14 
14 
12 
5 
3 
10 
7 

-
-
2 
5 

-
1 

-
1 

6 
12 
8 
15 

15 
9 
7 
8 

-
2 
1 
1 

3 
-
-
2 

8 
5 
. 
.5 

a 
3 
4 
2 

-
1 
3 
2 

1 
4 
1 
2 

5 
7 
4 
3 
7 
5 
4 
I 

22 
18 
12 
11 

3 
-
I 
3 

1 
-
-
-
-
-
-
-

17 
8 
9 
12 

5 
5 
8 
4 

-
-

-
-
-
-

December... - 2 51 4 1 3 3 4 5 5 5 - 7 -

1070 
January ..... 
February.... 
March... 

I 
I 

-

-

-

40 
27 
14 

5 
7 
5 

-
-
I 

-
2 
3 

-
. 

-

I 
-
-

1 
-

3 

5 
5 

16 

3 
1 

4 

3 
4 
10 

-
-
-

11 
10 
13 

1 
-
-

April -
MAY....... -
June........

2 
I 
5 

9 
13 
23 

10 
-
2 

-
-
I 

3 
2 

-
1 

-

1 
1 
2 

2 
-
2 

16 
ls 
13 

4 
6 
O 

8 
4 
5 

-
6 

14 
27 

24 

-
-

July........ 1 I - 5 16 
August .....
 

a change in sampling which in evaluating by= Indicates has to lie conkidered distribution months. 

again in October-November-December 1969 half were of children too young to have been 

and January 1970, which indicated a sea- vaccinated at the time of the campaign. 

sonal variation (Figure 74). The coverage The monthly variations in measles deaths 

of vaccination in 1969 did not appear to in Sfo Paulo and in the El Salvador project 
diminish the seasonal increase, are shown in Figure 75. El Salvador's sea-

In Recife, however, a seasonal increase sonal fluctuation, with increases in April 

did not occur in 1969-1970 (Figure 74). The and May, is similar to that in the United 

immunization campaign, which reached States wlile in Sfo Paulo a distinct pattern 
80-85 per cent of the susceptible population is not discernible. 

in the area of the Investigation, was com- ' Deaths from measles occurred early in life 

pleted in November 1969. After that (late (Table 78 and Figure 76). The highest 
relatively few deaths occurred and at least rates were either in infancy or among one. 
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Fla. 74. Number of Deaths from Measles by the serious health problems of these popula-
Calendar Month in Two Projects. tions. This is illustrated in Figure 77, for 

701ouVIA PRoJECi 11c1 the El Salvador project, where the highest 
Deaths, 576.t,., .7 rates by three-month age groups were for 

60 - 366.32 a., 320.40 infants 9-11 nionthis of age in the rural*, 1 

municipios.30 
The study of the associated causes in 

4,o deaths due to measles as underlying cause 
C..p.,,0 reveals imp)ortant relationships and inter

30 carpIeted actions (Table 79). Of the 2,106 deaths from 
z measles in the 13 Latin American projects, 

0f 
 1,061 or 50.4 per eent had diarrheal (isease 

, as a complication (consequence). In only 
2.5 per cent was diarrheal disease a eon

..... tributory or pre-existing condition to the 
JULY JAN. JULY JAN. JULY JAN. JULY JAN. 

1960 1969 1970 1968 1960 1970 onset of the underlying cause. This coinl)li-
MONTH AND YEAR eating condition has been recognize(l for a 

long time and has been attributed to inflam
te per 100,0o00 op.loti. matory changes in the jejunal inucosa 

(Sheehy et al., 1964) and to malnutrition 
commonly present inchildren suffering from 

year-old children. Data are given for three- measles (Gosh and Dhatt, 1961). Various 
month age groups in Table 78 in order to studies have indicated that several forms 
show the groups with the high death rates. 
In several projects (such as El Salvador and 
Monterrey) infants aged 9-11 months had Fit. 75. Number of Deaths from Measles by 

in Two Projects.thle iighes:t (death rates. Calendar Month 

Of the 674 measles delths in the first year 25 "si0 RLSAIVADP1011c 

of life, 357 occurred before the infant Da.ths, 126 D..ah,.176 
° 

reached 9 months of age. 20Since the vaccine Role, 64.0 Not., 142.1 

is usually recommended for infants aged at
 
least 9 months, many infants would not he ,
 

protected in a vaccination campaign. There- ,
 
fore, in view of the deaths from measles
 
occurring in infants of less than 9 months, 0
,o
 
when a vaccination program against measles z 

is first started it would seem advisable to 
include in the attack phase infants from 6 
months of age, at least in Latin Apierica. O . & ' i 
During the prograni's iaintenance lhase, JUNE JULY JAN. SEPT.JAN. JULY JULYJAN. JAN. 

however, vaccinations could be given begin- 1968 196? 1970 1960 1969 1970 

MONsAND YEARning at age 9 months. 
The higher measles mortality in early life 

in the rural areas is another indication of "ate per 100.000 pple,... 
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TADLS 78. Deaths from Measles as Underlying Cause by Age Groups in 20 Areas of 15 Projects. 

Un.ofder It yIYernd IY IYW 

mt .12h. Ag. 1. n 1 . 22thY3 4 . .. AS. n .. 2 2 4 A-..Am.~lieh. . ] '. Ag . nth 

1 1 2-2 -. - 2 .
2[2 12-124. IS-5-2,0-2 6.881g I2 4l 14 2.04.11 3 8 1 1 4 2. 2 0 2 43 

Deaths We100,00'No. ol deaths 

7.200.770.84.0 42.8 33.0 1.8 38.8 1.-
ToW .. l .. . 074 21 106 231 317 870tl07234IN 143 322 137 7. 100.4142.2 4.4 22.4 48.5 0 

A 20.32 11 7 20 8 5 3 2 8 3 12.0130.7 17.0 11.4 72.5 20.8 125.3 00.2 31.4 25.1 18.8 40.8 .
OCthoe prolinos . 52 223 

22.4 23.8 22 2.7 - 2.23 8 21- 5 2 22 8 2 2 1 1 1 11 0.2 81. 10.2 - 51.0 30.8 134.2 87.1 


R~r~ dp-t, 30 14 2 2 8 4 8 2 2 1 2 0 1 215.82179.5 78.0 51.3 224.3 28.8

Iesintanol 

25.8 23.8 42.8 24.2 28.8 72.2 24.4 28.8 
28.0 28.0 1282. 184.1 4.2 32.5 88.5 72.8 282.0 08.5 02.3 28.5 14.3

Boo JUanProvin... 8.ioallll 180 435 i 51 16 17 24 14 22 8 2 8 82 4 I I 2 S I - "20. 85.8 - 172 24.4 24.4 70.2 15.8 28.8 18.8 208 - 88 

31 18 - 2 7 8 0 5 2 2 - 32 5 i 7.2 227.3 - 25.2 88.4113.8 125.7 88.8 27.8 27.8 - 28.0 28.0 
Subuirb-ndponet 00.0 23.88 8 23 0 5 11,25.9 207.8 10.4 62.4 72.A 82.4 238.2 00.7 00.7 34,0 22.7 87.8 
floral de, ool- . 55 20 1 II 7 0 21 

IIOLIVIA 
84 84 00 4284 4 0 24 5.1 110.1 29.8 4.4 111.5 214.9743.2 2&3.8183.4 18.2 128.9 28.7 169.0 92.8 

LS PA S ........... 554 I5S I11 20 41 70 20 

7 4 2 - 4 3 -463 24.1 -235.3 352.9 705.9983.01563.4281.7 140.8 -42.7 481.3 -

Vih. 25 1 - 23 8 
BRAZIL 

197.4 570.5187.8197.6108.1 06.0 0.9 91.3 43.521 10 20.4 427.0 3.3 65.8120.220 49 00 153 45 53 29 28 83 

RlhnrIlo 0tt.
I sei .... .. . 307 130 1 II 8 52.8 72.3 - 2 . 10.4 32.9 70.2 23.4 35.1 5.9 11.7 68.8 00.0 6.2 

. . 40 1 2 -- 4 3 8 131 4 8 2 

39,5 112.7 48.0 24.0 25.9 It.8 00.2 20.1 15,6 
. . I 52 6 23 22 01 28 13 14 8 27 0 64.0 19.4 - 10.3 39.5Rilo Paolo. 

CANADA
 
.9 81~rbmk ............. - . . ..--- -- 2 -- I - 2.2 -- .8 

2 10.1 22.0 - 9.2 0.9 8.9 12.4 2.5 2.5 2.5 5.0 - 0.4 4.7 - 4 3 2 5 1 2 - 4 

COLOMBIlIA 
CHILEI t .... . 3121 

33 1 6 22 7 70.1 66.4 - 14.2 23.7 28.4 103.4 89.l 29.7 29.7 14.9108.7 34.i19.8 
Cai. . . . . 801 3 5 6 

12 4 122.1 134.1 - - 41.7 R9.4348.813.3 87.2 58.1 0.8 09.8 23.3 2.1 
Coet u .. ...... .. 105 24 - - 8 28 00 23 15 10 12 

12 0 95.4 87.0 5.2 5.2 36.1 41.2 287.3 80.8 09.9 64.5 32.3 69.9 53.0 18.
851 1 7 8 46 185 132h idilloi.. ... . . . 

EL 8AI.VAtIXI1 
ft 81. dor 127 48 2 5 12 27 00 21 18 11 7 II 1 4.22. 179.1 78 29.5, 48.8 05.4240.7 82.8 70.0 48.1 30.8 57.7 57.7 21.0 

8.5 . 3.0 1 1 5. 8 199321 0 5 a 5 8 2 38.0 24.3 1 2148.2 485. .8 10. 810.9 49.8 99.7 
fulrst 51onIpo...8 1 2 8 8 

JAMAICA 
Kinon-.t, And-w.. 4 - I -- 2 ----- I 2 4. 9 8 - 2.4 7.3 5.2 2.0 2.8 5.7 2.8-

MIEXICO 62.1 98. 43.3 12.0I 28 43 48 223 37 24 29 23 42 28 13. .228.4 1.9 52.8 81.2 00.52520 82.2 53.3 64.4
Mootenmy .. . 297 120 

UNITED STATES 
-- 2.5

. I-. - --........ 0.5------
CiloIni proJect 

R md.r I y.r p" 20,000 tie bihlrth o pIr 22888 popW0lion.2.I. 

of malnutrition (in particular the multiple reduction of intake and impairment of as

form) and dietary changes can induce al- similatiun of food in the affected children, 

terations in the type, concentration, distri- which explains in part the onset of malnu

bution, and localization of intestinal bac- trition and, more frequently, the worsening 

teria. This plus the changes in intestinal to severe degrees of already existing nutri

absorption and motility produced by real- tional deficiencies in survivors of measles 

.iuarition are additional explanations for (Morley, 1962). Other factors worsening 

the diarrheal complication (Scrimshaw the nutritional state are the anorexia and 

et al., 1966). On the other hand, one of the the changes from ordinary to liquid diet 

consequences of this complication is the (Scrimshaw et al., 1966). 
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Fio. 76. Mortality from Measles for Single Years of Age Under 5 Years in 11 
Projects. 

1400 

BOLIVIA PROJECT RICIFE MONTREY CARTAOINA MEOELLIN 

1200 

1000 

$00
 

* 600 
2 

400 

0 200 

K. 	 250 - IAN JUAN CAU CHACO PROVINCE SAO PAULO 1iDRlIAO PIo 

PR1OVINCE PROJECTa 	 2-200 '1

150 	 ,
 

100 

1 1 2 3 4 .1 1 2 3 4 .1 I 2 3 4 .1 	 I .2 3 4 .1 I 2 3 4 

AOI IN YEARS 

..........RURAL - CITYOR PROJECT
 

OUnd.r I yea, par 100,000 1i1- birlhs. 

Fia. 77. Mortality from Measles by Three-Month 
Age Groups in First Two Years of Life in Rural 
Municiptos and San Salvador in El Salvador. Nutritional deficiency of tie protein

200 	 calorie type was found as a contributory or 

pre-existing cause in 1,248 or 59.3 per cent 
of all deaths from measles, and in 65 deaths 
(3.1 ptr cent) malnutrition was considered 

2 .secondary (consequence) to the underlying 

S ... . RURAL cause. The highest percentages of deaths 
........... from measles with nutritional deficiency as 

00 a contributory cause were found in Carta
o 	 gena (83.8), Medellin (76.4), and Recife 

(71.8). Unfortunately, it was not always 

possible to evaluate the nutritional state of 
oSALVADOR these children because of factors such as 

impossibility of finding the home or of ob
taining another source of information. 

Categories 480-486 of the International 

SAN 

0 2 IS a1 5, Classification of Diseases, which group the 
9 11 h$ II, .11 

AGEIN MONTHS 	 pneumonias and bronchopneumonias, were 

"U.d., I year per 100,000 ... blrh$- found 	as complications (usually as terminal 
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TABiz 79. Diarrheal Disease, Nutritional Deficiency, and Pneumonia as Consequences and Contribu
tory Causes of Deaths from Measles in 13 Projects.' 

Diarrheal disease Nutritional deficiency Pneumonia 

Total 
Project measles Consequence Contributory Consequence Contributory Consequence Contributory 

deaths
 

No. % No. % No. , No. % No. % No. % 

Total .................. 2.100 1,061 50.4 53 2.5 05 3.1 1,248 59.3 1,689 80.2 2 0.1 

ARGENTINA 
Chaco Province........ 53 33 62.3 3 5.7 3 5.7 20 54.7 28 2.8 - -

San Juan Province .... 96 30 31.2 I 1.0 5 5.2 20 30.2 80 83.3 - -

BOLIVIA project ........ 579 230 39.7 2 0.3 12 2.1 277 47.8 452 78.1 - -

BRAZIL 
Recife ................ 397 249 62.7 16 4.0 9 2.3 285 71.8 341 85.9 1 0.3 
RibelrAo PI"to......... 46 19 41.3 2 4.3 - - 31 67.4 43 93.5 - -

SAo Paulo ............. 156 02 39.7 2 1.3 5 3.2 09 44.2 138 88.5 - -

CHILE project .......... 21 4 19.0 1 4.8 - - 11 52.4 19 90.5 - -
COLOMBIA 

Cali .................. 80 30 45.0 5 0.2 2 2.5 49 61.2 73 91.2 - -

Cartaena ............ 105 67 63.8 4 3.8 3 2.9 88 83.8 67 63.8 - -
Medellin .............. 89 44 49.4 2 2.2 1 1.1 08 76.4 74 83.1 - -

El, SALVADOR project.. 178 132 74.2 5 2.8 10 5.0 117 65.7 118 66.3 - -
JAMAICA 

Kingston-Qt. Andrew... 3 # I # I # 2 # - -

MEXICO 
Monterrey ............ 297 152 51.2 9 3.0 14 4.7 193 65.0 ?51 84.5 1 0.3 

* The projects in Sherbrooka and California (with one death each) are not included. 
a Percentage is not calculated when the base is less than 10. 

causes) in 1,689 or 80.2 per cent oi the The foregoing discussion is an example of 
deaths due to measles, and only in two the complexity of mortality in childhood. If 
instances were pneumonias considered to be each one of the principal components
a contributory cause. This very high pro- namely, measles, diarrheal disease, nutri
portion of measles deaths complicated by tional deficiency, and respiratory conditions 
respiratory conditions is probably an indi- -were to be analyzed in its own context 
cation of the severity of the disease, deter- ,nd the concept of interaction of causes 
mined by the state of decreased resistance of - omitted, a distorted picture would be 
the host. obtained. 

TUBERCULOSIS
 

Deaths from tuberculosis as the under- Sherbrooke, Canada. Three projects (Recife, 
lying cause numbered 330 in 13 Latin Chaco Province, and Bolivia) had tubercu-
American projects (Table 80). No deaths losis death rates in excess of 40 per 100,000 
from this cause occurred in California or population. The rates in the Chilean, 
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TABLE 80. Deaths from Tuberculosis as Underlying Cause' in Three Age Groups Under 5 Years in 15
Projects. 

No. Rates per 100,000 population 
ProjectI 

Under Under 1 year 2-4 years Uer Under5 years Iyear I y2 years Unde year 2-4 years 

Total ........................ 330 91 105 134 
 15.7 19.2 24.2 11.0 

ARGENTINA 
Chaco province ............. 37 16 11 10 
 48.2 90.0 0.0 22.5San Juan Province .......... 12 4 
 1 7 11.5 17.1 4.8 11.1BOLIVIA project ............. 65 12 
 10 34 41.1 31.0 56.2 38.3 

BRAZIL 
Recife ..................... 63 18 21 24 
 50.8 59.2 78.3 34.8Ribeirito Prto .............. 2 I 1 2.4 5.5 5.9 -S5o Paulo .................. 26 
 0 10 10 10.7 10.3 18.5 7.4 

CANADA
 
Sherbrooke ................. - - -
CIiILE project ............... 8 3 1 4 
 3.0 6.0 2.5 3.1
 

COLOMBIA
 
Call ... ................... 
 17 5 9 . 3 10.8 23.7 44.6 4.0Cartestena.................. 9 
 ,5 1 3 10.5 27.9 5.8 5.8M edellin ................... 15 I 7 
 7 16.1 5.2 37.6 12.5EL SALVADOR project ....... 10 3 1 6 
 8.0 9.7 3.7 8.7 

JAMAICA 
Kingston-St. Andrew ........ 4  2 2 2.2 - 5.1 1.0 

MEXICO 
Monterrey ................. 62 17 21 24 28.4 32.1 40.0 19.2 

UNITED STATES 
California project ............-  - - - - - -

Rates under I year per 100,000 live births; others per 100,000 population. 

Fla. 78. Mortality from Tuberculosis in Children Kingston-St. Andrew, and Ribeirfio Prato 
Under 5 Years of Age in 15 Projects. projects were very low (Figure 78). Since 

DEATHSPEE100.000POPULATION the numbers are small, the data are shown 
0 10 20 30 40 30 __________ 0_ _ for each project as a whole. The total 

ntcir 
 . . . numbers of deaths in infancy and in the
CHCOPHOVCI second year of life were of similar size, 91 
BOLIVIAPICIICI 
110Nt1V ,.. and 105, while for children 2-4 years of ageCAll there were 134 deaths, orian average of 45NIJUIIIAN9 for each year of age. Tuberculosis as an 
JANJUANPROVINCI 
SICPAULO  associated cause* (contributory to otherCA1TIIA causes) was assigned in only 45 deaths in the 
ItSeteADoPOJIC" 13 Latin American projects.CHILI1 POJECI 
11111110PAOIO 
IIIII60lNl IOJIIE * The number of assignments as associated causes 

CALIFORNIA asP1011(1 given in the Appendix tables was larger due toSHIIIOONI coding of more than one type as tuberculous menin
gitis and pulmonary tuberculosis. 
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DIPHTHERIA, WHOOPING COUGH, AND TETANUS
 

curred in all projects except Sherbrooke, theThe numbers of deaths from these three 
highest rate being in Bolivia (Table 82 andpreventable diseases of childhood were rela-
Figure 79).tively few: 

Tetanus was an unusually serious problem 

in infancy in Chaco Province, Recife, Car-
Whpiaco290 

172 tagena, and El Salvador, but at least one
Tetanus death occurred in all projects except those 

Only eight of the 15 projects had deaths in Bolivia, Sherbrooke, Chile, and Cali-

Recife and El fornia (Table 83). Of the 172 tetanusfrom diphtheria (Table 81). 
deaths, 166 were of infants and nearly all

Salvador had the highest rates. 
occurred in the neonatal period, which indi-Whooping cough deaths, however, oc-

in Children Under 5 Years in Three Age
TABLE 81. Deaths from Diphtheria as Underlying Cause, 

Groups in 15 Projects. 

1 year 2-4 yearsTotal Under Iyear 


Project
 
Rate RateNo. Rate No. Rate No. No. 

4.3 16 3.4 35 8.1 40 3.3
Total ........................... 91 


ARGENTI.NA ...
- . .
Chaco Province ............ 

-
-San Juan Province ............ - - .
..
. .
BOLIVIA project ............ -

BRAZIL 
Recife ........................ 29 23.4 9 29.6 16 59.7 4 5.8 

..
.. 
.......... - . ...
Ribeirao P r~to ... 
2 3.4 1 1.8 4 3.0Sao Paulo ..................... 7 2.9 


CANADA
 ..
...
- . ..
Sherbrooke ............... 
 2.5 1 0.8CHILE project.................. 2 1.0 - - 1 
COLOMBIA 

9 8.9 - - 2 9.9 7 11.5Cali .......................... 
 ..
..
. 

Medellin ...................... 3 3.2 - - - - 3 5.4Cartagena ................ - .. 


1 3.2 10 36.5 13 18.8EL SALVAIOR project .......... 24 19.2 

JAMAICA 

7.6 9.8 5 12.8 5 4.8Kingston-St. Andrew ........... 14 4 

MEXICO 

- 3 2.4Monterrey .................... 3 1.4 - - -

UNITED STATES 

California project ..............
 

others per 100,000 population.Rates under 1 year per 100,000 live births, 

http:ARGENTI.NA
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TABLE 82. Deaths from Whooping Cough as Underlying Causea Under 5 Years, in Three Age Groups, 
in 15 Projects. 

Project Total Under I year I year 2-4 years 

No. Rate No. Rate No. Rate No. Rate 

Total ........................... 290 13.8 159 33.5 84 19.4 47 3.9
 

ARGENTINA 
Chaco Province ................ 21 27.3 12 68.2 5 31..4 4 9.0
 
San Juan Province ............. 20 19.1 14 59.9 5 2:3.8 1 1.6
 

BOLIVIA project ................ 61 38.6 30 70.8 17 50.3 14 15.8
 
BRAZIL 

Recife ........................ 31 25.0 16 52.6 8 29.8 7 10.1
 
Ribeir~o Prato ................. 7 8.5 1 5.5 6 35.1 - -

Silo Paulo ..................... 35 14.4 22 37.8 7 12.9 6 4.5
 

CANADA 
Sherbrooke .................... - - - - - - - -


CHILE project .................. 7 3.4 7 16.1 - - -

COLOMBIA 

Call .......................... 12 11.9 5 23.7 6 29.7 1 1.6
 
Cartagena ..................... 18 20.9 7 39.1 6 34.9 5 9.7

Medellfn ...................... 3 3.2 3 15.5 - - - -


EL SALVADOR project .......... 30 23.9 16 51.0 12 43.9 2 2.9
 
JAMAICA 

Kingston-St. Andrew........... 18 9.8 11 26.9 4 10.2 3 2.9
 
MEXICO 

Monterrey .................... 26 11.9 14 26.4 8 17.8 4 3.2
 
UNITED STATES 

California project .............. 1 0.5 1 2.2 - - - 

£ Rates under 1 year per 100,000 live births; others per 100,000 population. 

cates the need for improvement in care of TABLE 83. Deaths from Tetantus as Underlying
Cause' in Infants and Children 1-4 Years of Age

the newborn soon after delivery. These in 15 Projects. 
deaths from tetanus neonatoruin also pro- Under I year 1-4 years 
vide justification for immunization of l)reg- Project No. ate No. Rate 

nant women in localities where significant No. Rat_ No. 

numbers of deliveries take place at home. Total ..................... 166 :15.0 6 0.4 

ARGENTINA 
FIO. 79. Mortality from Whooping Cough in Chaco Province ............ 2.1 130.4 - -

San Juan Province ........ 3 12.8 - -
Children Under 5 Years of Age in 15 Projects. BOLIVIA project .............- - -


DEATHSPER1oo.o00 POPULATION BRAZIL. 
0 1o 20 30 40 Recife .................... 27 88.8 2 2.1
 

I 1 - Ribeirao Prato ............ 1 5.5 - -


M V,7 7 7 Sflo Paulo ................. 7 12.0 - oucor NaOvmi CANADA 

USCIFI CILE project.............. - - - l lflCstLVADON :... I lIIe roke................ --Cttlt~l I TCOLOMIiAI 
,T Call ..................... 10 47.4 1 1.2 

IANJMAN Cartagena ................ . 17 2PNOVINCI 95.0 2.0 
SiOPAULO Medellin ................. . 1 5.2 - -
CAll El, SALVADORI project .... 46 148.3 - -
M8IIO JAMAICAM 
11I$IONSI.ANDIIW Kingston-St. Andrew ....... 10 39.1 1 0.7 
IusIIOriIO MEXICO 

Monterrey................ 
 14 26.4 - -
CHUPWOCI UNITED STATES 
ON Mtt California project .......... - - - -
CAWIlOIIAPIOJICTI _ I 
,I11NIOI a Rates under 1 year per 100,000 live births; others per

100,000 population. 
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OTHER INFECTIOUS DISEASES
 

In Table 71 the numbers of deaths from 
other specific infective and parasitic dis-
eases were presented to complete the account 
of morbid conditions belonging to this ira-
portant broad group. 

Among the bacterial diseases, ineningo-
coccal infections (036) were found responsi-
ble for 30 deaths, of which 11 occurred in 
Sio Paulo and nine in the California pro-
ject. Streptococcal infections (034) were 
assigned as the underlying cause of only 
three deaths in the entire Investigation. 

As for the viral diseases, poliomyelifis 
(040-046) was underlying cause of 31 deaths 
(Table 84) in 10 of the 15 projects. Carta
gena, Recife, and Monterrey had five apiece
and the other pr'ojects from one to four. 

Only four deaths were known to have oc

curred from smallpox (050) as underlying 
cause, three in Riheiri'io Pr~to and one incaun ethreR berli P~ o nd one in 

Sdo Paulo. Infectious hepatitis (070) caused 

44 deaths in 12 oi the 15 projects: eight 

occurred in Monterrey and seven in Silo 

Paulo. Rabies (071) produced four deaths, 

two in Cali and one each in Recife and San 
Juan Province. Mumps (072) caused nine 

deaths distributed in five projects. Other 

viral diseases such as viral encephalitis, 

cytomegalic inclusion disease, and others 

caused 62 deaths, of which 12 occurred in 

the Chilean project, 10 in San Juan Prov-

ince, and eight in the Bolivia project. 
Among the parasitic diseases, Chagas' 

disease (086) caused 13 deaths: seven in 
San Juan Province, three in Ribeirfio Pr~to, 

Province.two in Chile, and one in Chaco 

Finally, congenital toxoplasmosis (130) was 

responsible for 18 deaths, of which eight 
occurred in Sdo Paulo and three in Ribeirfio 
Pr6to, while seven other projects had one 
each. 

Congenital syphilis (090) resulted in 95 
deaths and was an associated cause in 25 
more in all projects (Table 85). These totals 
do not include those deaths in which syphilis 
in the mother (761.0) was the underlying or 
an associated cause of an infant death and 
was therefore included among the so-called 
perinatal causes of morbidity and mortality 
discussed in Chapter VI. 

TABLE 84. Deaths from Poliomyelitis as Under
lying Cause' in Children Under 5 Years of Age in15 Projects. 

Project No. Rate 

Total .......................... 31 1.5
 

ARG 'NTINA 
Chaco Province ............. - -
Sat. Juan Province ........... - -

BOLIVIA project ..............JBRAZIL 2 1.3 

Recife ...................... 
Ribeirio Preto ............... 
Sio Paulo ................... 

5 
2 
1 

4.0 
2.4 
0.4 

CANADA
Sherbrooke .................. 

CHILE project ................ 
-

1 
-

0.5 
COLOMBIA 

Cali ........................ 
Cartagena ........ ....... 

4 
5 

4.0
5.8 

Medellln
EL SALVADOR project ........ 
JAMAICA 

2 
-

2.1 
-

Kingston-St. Andrew ......... 
MEXICO 

Monterrey ................... 
UNITED STATES 

California project............ 

-

5 

4 

-

2.3 

2.0 

• Rates per 100,000 population. 
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INFECTIOUS DISEASES AS ASSOCIATED CAUSES OF DEATH 

Major attention has been given above to lfsions discovered on autopsy, and in a few 
the infective and parasitic diseases as un- instances it was found to be systemic. 
derlying causes of death. Several of these In the group of hlcninthiases (120-129) 
diseases, however, are usually classed as as- ascaris infestation was found to be the main 
sociated causes-namely, moniliasis, septi- entity. In El Salvador 11 of the 14 deaths 
cemia, and hehninthiases (Table 85). Only due to helminthiases as underlying cause 
33 deaths were attributed to moniliasis were produced by Ascaris lumbricoides, and 
(category 112) as underlying cause but in in seven of these 11 deaths mechanical in
1,038 deaths this disease was assigned as testinal obstruction was found as a serious 
associated cause. Usually deaths in which complication. In Recife 10 of the 16 hel
moniliasis was found to be a cause occurred niinthiases deaths were due to ascariasis, 
in small infants and the condition was of and six of these had intestinal obstruction. 
the oral type, interfering with food intake; In Cartagena two of the four children dying 
in certain instances it produced esophageal from ascariasis presented intestinal obstruc-

TABLE 85. Five Infectious Diseases as Underlying and as Associated Causes of Death in Children 
Under 5 Years of Age in 15 Projects. 

Anaehiasis Septicemia Syhilis Moniliasis nehnintbiases 
(06) (038) (112) (120-121o) 

Project Under- Asso- Under- Amso- Under- Asso- Under- Asso- Under- Asso
lying eiated lying ciated lying ciated lying eiated lying ciated 

No. Rate No. Rato No. Rate No. ate No. Rate No. Rate No. [late No. [late No. Ratt. No. lat, 

Total ................ 303 14.4 80 3.8424 20.2 1,889 00.0 95 4.8 25 1.2 33 1.0 1,038 41.5 69 3.3 1,076 51.3
 

ARGENTINA 
Chaco Province .... - - - - 10 13.0 30 39.1 9 11.7 - - 3 3.0 42 54.7 - -- -
San Juan Province... - - - - 28 26.8 04 00.0 6 5.7 - - 3 2.0 204 195.3 - -- -

BOLIVIA project ...... 2 1.3 1 0.6 22 13.9 41 25.9 3 1.0 1 0.6 1 0.6 35 22.1 I 0.6 10 6.3 
BRAZIL 

Recife ............ 1 0.8 1 0.8 28 22.6 201 162.2 22 17.8 2 1.6 2 1. 110 88.8 16 12.9 346 279.2
 
Ribeirftio Pr~to..... - - - - 6 7.3 31 37.6 I 1.2 3 3.6 1 1,2 17 20.6 1 1.2 32 38.8 
SAo Paulo ........... 1 0.4 - - 41 16.8 190 78.0 26 10.7 2 0.8 9 3.7 362 148.5 5 2.1 92 37.7
 

CANADA
 
Sherbrooke .......... -- -- 1 1.1 8 8.8- -- --- . . .. ..------


CHILE project ........ - - - - 67 32.2 226 108.8 6 2.9 4 1.9 - - 8 3.9 - - - -


COLOMBIA 
Call ................ 7 6.9 2 2.0 14 13.8 10.1 102.8 5 4.0 2 2.0 1 1.0 32 31.6 5 4.9 51 50.4
 
Cartagena........... 32 37.2 18 20.0 19 22.1 98 114.0 1 1.2 I 1.2 - - 32 37.2 10 11.0 120 139.5
 
Medellln ............ 17 18.2 7 7.5 8 8.6 109 116.8 3 3.2 3 3.2 - - 16 17.1 6 6.4 72 77.2 

EL SALVADOR project 87 69.4 10 8.0 39 31.1 142 113.3 6 4.8 4 3.2 5 ,4.0 61 48.7 14 11.2 268 213.9 
JAMAICA 

Kingston-St. Andrew. - - - - 61 33.3 117 63.0 5 2.7 1 0.5 4 2.2 33 18.0 3 1.6 h 2.7 
MEXICO 

Monterrey ....... 156 71.6 41 18.81 68 31.2 450 206.5 2 0.0 2 0.9 4 1.8 &1 38.5 8 3.7 80 36.7 
UNITED STATES 

Californiaproject.... - -- - 12 5.0 48 23.6- - - . .... - 2 1.0J - - 

a Rates per 100,000 population. 
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tion. Hehninthiases were the underlying 
cause of 69 deaths in all tie projects, but 
were diagnosed as associated causes in 1,076 
(for several deaths more than one disease 

was an associated cause). 
was the underlyingSepticemia (038) 

of 424 deaths in all projects and the 
cause 
associated cause of 1,889. To illustrate the 

im)ortance of this condition, Figure 80 pre-
tile death rates for septicemia as ansents 

underlying as well as an associated cause. 
The completeness of clinical records influ-
ences the size of these rates for septicemia 
as associated cause, and this may account in 

part for the low figures in Ribeirio Pr to, 
Bolivia, and Chaco Province. The rates were 
very low in tile Sherbrooke and California 
projects. 


In addition to 303 deaths in which amie
biasis was the underlying cause in all pro
jects, it was an associated cause in 80. 
Monterrey had 41 deaths due to anebiasis 
as associated cause; this brought the total 
deaths from that condition to 197 for the 

Fia. 80. Mortality from Septicemia as Under
lying and as Associated Cause of Death in Children
Under 5 Years of Age in 15 Projects. 
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Monterrey project, or a death rate of 90.4 
per 100,000 population for children under 
5 years of age. 

VACCINATIONS
 

In the interviews of families of deceased 
children, information was requested regard-
ing vaccinations the children had received. 
Although some vaccinations may have been 
forgotten by the families, the information 
obtained provides a general measure of im-
munizations in tIle population studied. The 
data for vaccinations against six diseases 
and a group termed "other" are given in 
Table 86 for deceased children 1-4 years of 

age. Figure 81 shows in the left section 
death rates from measles, diphtheria, and 
poliomyelitis (scales adapted to the death 

rates) and in the right section the percent
ages of tile deceased children vaccinated. 
Unfortunately, data were not available for 
the California project as home interviews 
were not conducted. 

Of the other 14 projects, vaccination 
against measles had been carried out for a 
relatively large proportion of deceased chil
dren only in Chile (that project had one of 
the lowest death rates for measles). In 

La Paz and Recife measles immunization 
programs were started during the period of 

the Investigation, but only 7.5 and 6.7 
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TABLz 86. Vaccinations Reported for Deceased Children 1-4 Years of Age in 14 Projects. 

Smallpox Whooping iplitlheria m eiiP oetTotal cough Tetanus Polio. i lasies Otler 
children-

No. % No. 17 No. % No. % No. % No. ' No. 7 

ARGENTINA 
Chaco Province ....... 287 7 2.4 21 7.3 22 7.7 21 7.3 53 18.5 - - 10 5.0 
San Juan Province .... 247 14 5.7 111 44.9 III 44.9 127 51.4 102 77.7 - - 97 39.3 

BOLIVIA project ....... 972 193 19.9 52 5.3 49 5.0 50 5.1 20 2.1 73 7.5 227 23.4 
BRAZIL 

Recife ............... 760 35 4.6 69 9.1 60 8.7 70 0.- 106 13.0 51 0.7 14 1.8 
Ribeirfio Prto........ 146 50 34.2 77 52.7 78 53.4 77 52.7 124 84.0 1 0.7 38 20.0 
Sao Paulo ............ 430 70 17.4 132 30.3 1.41 32.3 129 29.6 296 07.9 10 3.7 110 26.0 

CANADA 
Sherbrooke ........... 53 2 3.8 25 47.2 25 47.2 25 47.2 22 41.5 10 18.0 22 41.5 

CHILE project ......... 252 02 24.6 169 07 1 170 07.5 21 8.3 147 58.3 01 30.1 187 74.2 
COLOMBIA 

Call ..... ........... 328 109 33.2 117 35.7 114 34.8 115 35.1 71 21.6 20 8.8 10 4.1 
Cartagena ............ 298 77 25.8 47 15.8 50 10.8 48 16.1 k1 9.7 3 1.0 79 26.5 
Medellin ............. 327 171 52.3 165 50.5 165 50.5 163 49.8 106 30.1 6 1.8 45 13.8 

EL SALVADOR project. 1.033 93 0.0 304 29.4 309 29.0 308 29.8 223 21.6 41 4.0 158 15.3 
JAMAICA 

Kingston-St. Andrew. 281 24 8.5 34 12.1 41 14.6 41 14.0 35 12.5 - - I 0.4 
MEXICO 

Monterrey............ 605 41 6.8 15 25.8 150 24.8 153 25.3 453 74.9 21 3.5 53 8.8 

In fanijlles in which home interviews were condlucted Id inloicnition wts mlovidid. 

per cent, respectively, of the deceased chil- ages also. Vaccination against diphtheria is 
dren aged 1-4 years had been vaccinated. usually given with vacecination against 
As the campaigns were carried out in the whooping cough and( tetanus (DPT) and 
second year of the study, betwcen one-half thus the relationships can be evaluated. 
and three-fourths of the children had died Polioinyelitis vltccine adll(been given to 
before vaccination was introduced, and relatively high proportions of the deceased 
some of the others Vere not in the correct children in five projects. However, the total 
age group for inmnulization at the time it nulber of deaths (31) was too small for 
was given. The high death rates from evaluation in reiation to vaccination. The 
measles in IIll projects, in contrast to the three projects with the highest rates had low 
successful results achieved in Chile, indi- proportions of child'en vaccinated. 
cate the great need for additional vaccina- The nulbers of deltths fron measles, 
tion programs in the Region. whooping cough, tetanus, diplitheria, and 

Immunization against dipltheria was ap- poliomyelitis (2,108, 290, 172, 91, and 31, 

plied to higher proportions of the deceased respectively) add to a total of 2,692; this 
children 1-4 years of age. In Recife, which does not include those leatls in which such 
had the highest diphtheria death rate, the diseases acted as associated causes. This 
percentage vaccinated was low, as it was high total figure comnpared with the low 
also in Kingston-St. Andrew, where diph- level of coverage of vaccinations found 
theria deaths occurred. Several projects among the deceased children aged 1-4 years 
without dipitheria deaths had low percent- serves to indicate the need for well-con



160 Patternsof Mortality in Childhood 

and Percentage of Children
Fia, 81. Mortality from Three Diseases in Children Under 5 Years of Age 

1-4 Years Vaccinated in 15 Projects. 
VACCINATION 

PERCENTDEATHSPI 100,000 POPULATION 
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ducted preventive programs in order to save cause the prevention of these diseases means 

lives. However, evaluation based only on also the reduction of frequent and serious 

changes in mortality is not sufficient be- complications among the survivors. 



Chapter IX 

Nutritional Deficiency 

The findings of the Investigation are tional Classificationof Diseases,for tile first 

clarifying the role of nutritional deficiency time in the 1965 Revision, includes a group 
in mortality of children under 5 years of age for "Avitaminoses and Other Nutritional 
in Latin America. To measure the impact Deficiency" (categories 260-269). Whereas 
of this important health problem it, is neces- in earlier Revisions some of tile deaths 'lue 
sary to study the associated as well as the to nutritional deficiency were assigned to 
underlying causes of death in this age group. nutritional maladjustment (category 772) in 
Among the underlying causes, infectious the section on "diseases of early infancy," 
diseases such as measles and diarrheal dis- the new grouping brings together in one 
ease have clearly been shown to be respon- section all deaths from these important 
sible for a large proportion of the deaths of causes, and thus facilitates measurement of 

young children. However, the analysis of the size of the problem. 
multiple causes using evidence obtained Nutritional deficiency as a cause of 
from clinical and autopsy records and from death in inlants anid children aged 1-4 years 
interviews in the homes of deceased chil- was discussed briefly in earlier chapters. 

dren, combined with the data from medical The present chalter provides a comprehen
certificates of death, implicates nutritional sive account of the findings in relation to 
deficiency as the most important contribu- this nmorbid condition, with details by age 

tor to excessive mortality in the 13 projects group and by type of deficiency and with an 
of the Investigation in Latin America. analysis of synergistic interrelationships 

It is significant to note that the Interna- with other causes. 

CLASSIFICATION AND DIAGNOSTIC EVIDENCE 

All the information available from the ings provided valuable supportive evidence 
clinical histories, autopsy findings, and of malnutrition in areas where the size of 
medical interviews in the home was used to this important health problem had not pre
assess the nutritional state of the deceased viously been recognized. 
infants and young children and tile role of Weights at birth and in successive age 
nutritional deficiency as underlying or as- periods were also used whenever available 
sociated cause (Table 87). Autopsy find- on records. For grading the nutritional 

161 
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TABLE 87. Evidence for Diagnosis of Nutritional Deficiency as Underlying or Associated Cause of 

Death in Children Under 5 Years of Age in 13 Latin American Projects. 

DeathClinical Clinical Autopsy Medical 
interview orticateinformation information without 

or otherclinical n 
Total autopsy autopsy information 

and no 
record

Project Poetdeaths_____________________________ 

No. % No. % No. % No. % No. % 

60.1 629 5.3 2,735 23.0 355 3.0
11,913 1,036 8.7 7,158Total ................................... 


ARGENTI NA 
48 7.3 374 56 d 41 6.2 168 25.4 30 4.5661 

07 65 10.7 475 78.3 7 1.2 37 6.1 23 3.8Chaco Province ........................ 

San Juan Province ..................... 
 28.6 26 1.715 1.0 1,048 68.1 5 0.3 438

BOLIVIA project ........................ 1,532 

BRAZIL 455 27.1 28 1.7
1,670 230 13.7 590 35.1 376 22.4 

Recife ................................. 

405 70 19.5 258 63.7 43 10.6 15 3.7 	 10 2.5 

Ribeirfio Prato ......................... 
 42 3.2 7 0.5 
SWoPaulo ............................ 1,313 126 9.6 1,054 80.3 84 6.4 


3.6
669 87 13.0 504 75.3 11 1.6 43 6.4 	 24 

CIIiLE project .......................... 
COiOMBIA 4 0.7 105 -17.7 41 6. 

Call .................................. 593 32 5.4 411 69.3 
561 I 23.4 326 58.1 21 3.7 73 13.0 	 10 1.8 

Cartagena............................. 

570 23 4.9 347 6P.09 - - 139 24.4 	 56 9.8 

Medellin .............................. 

25 1.6 075 44.3 6 0.4 810 53.1 9 0.6 

EI, SAIVADOR project .................. 1,525 

JAMAICA 
31.6 149 40.3 25 6.8 67 18.1 12 3.2 

Kingaton-St. Andrew ................... 370 117 
MEXICO 

Monterrey ............................. 1.428 53 3.7 947 66.3 6 0.4 343 24.0 79 5.5 

state of the deceased child, the G6mez 	 placed it in Grade III. Grades II and III 

deficiency or their equivalents (moderate
classification and scale (G6mez et al., 1955, 

based on and severe, from clinical or autopsy find
and Ramos-Galvin et al., 1958), 

the weight/age relationship, was applied to ings) were considered as causes of death, 

at the but only Grade III (severe) forms were 
the weight standards developed 


(Nelson accepted as underlying causes.

Harvard School of Public Health 

et al., 1969). Since these standards are For coding and classificrtion purposes, 

only category 267 (protein malnutrition) of the 
utilized widely and others differed 

International Classification was assigned
slightly from them, they appeared to be the 

which the clinical history of 
most satisfactory for use in the Investiga-	 for deaths in 

illness due to nutritional deficiency or the
tion. 

as having had clinical or pathologic examination clearly
When a child wa, classed 

the revealed the so-called "pluricarential syn-
Grade I malnutrition according to 

G6mez scale (i.e., when its weight was 75-89 drolne" or "kwashiorkor," characterized by 

per cent of the standard) the nutritional de-	 low weight and the presence of edema, 
among other signs. This form (even when 

ficiency was not considered a cause of death. 
not available) was always

When clinical o1' autopsy data provided 	 weight was 


graded as severe.
 a diagnosis of nutritional deficiency and 

60-74 per cent of Nutritional marasmus (category 268)
the child's weight was 

as was assigned when the clinical history speci
the standard, the deficiency was classed 

fled that the deceased ehild was inarasmatic,Grade II, while deficits below 60 per cent 
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cachectic, jr einapiated (with or without only 3.0 per cent of the deaths, while the 
gradation by weight). Severe forms of nu- percentage for all causes was 6.8 (Table 5 
tritional deficiency in infants under 6 in Chapter II). The findings, therefore,
months of age frequently fell in this eate- should be interpreted with care, as the l)rob
gory. Category 269.9 (other nutritional de- lem may well be more serious in some areas 
fieiency, unspecified) was used for all than can be measured at this ti:, This 
deaths in which Grade II deficiency or confirms once again tile need to improve the 
equivalent was found, in those for which quality of clinical data and to strengthen 
data were not available for assigning a education in disciplines such ias pediatric 
Grade III deficiency to a more specific type, pathology in many areas of Latin America. 
and in those for which no type or grade was The group "Avitaminoses and Other Nu
indicated in the records. tritional Deficiency" (260-2691 of the Ii-

In projects where high proportions of terimtiomtl (assification provides iate
deaths occurred in hospitals (as in San Junan gories for specific avitamninoses (vitamin A 
Province, Ribeirto PrCto, Silo Paulo, and deficiency 260, thiamine deficiency 261, 
Chile) 90 per cent or more of the diagnoses etc.) and for the multiple deficiency syn
of nutritional deficiency were sul))orted by dromes (protein malnutrition 267, nutri
clinical or autopsy evidence. In Cartagena, tional miarasmnus 268, and other nutritional 
85.2 per cnt had such evidence. In several deficiency states 269). In the Investigation 
project, (as in El Salvador), the medical only 15 deaths werv found to he (ile l, a 
interviews conducted in the homes provided single vitamin deficiency within categories 
the basic data for assignment of nutritional 260-266, and these categories are therefore 
deficiency as underlying or associated cause grouped in this report under the general 
in many deaths, heading of vitamin deficiency within the 

In areas where clinical data from hos- overall section 260-269, whih in this report 
pital records were limited, special caution has been more properly named "nutritional 
was exercised in assigning nutritional de- deficiency," because of the relative unimn
ficiency as a cause, and thus the rates in portance of the avitaminoses. For future re
those areas may be too low because of the visions of tile ('lassificationi the group 
lack of supportive evidence. This appeared should he renamed "nutritional deficiency" 
to be the case in the Bolivia project. to give more weight to the multiple deficien-

Only low proportions of the deaths were cy syndromes, which are of major impor
assigned to nutritional deficiency without tance in many countries. 
satisfactory evidence from autopsy, clinical As for categories 267-269, whenever di
records, or medical interviews with families agnostic evidence was sufficient the assign
-that is, on the basis of death certificate or ment was made to specific conditions (pro
other record only (last column of Table 87). tein malnutrition, nutritional mnarasmus), 
The percentages, in fact, were usually much thoughl in many areas high proportions of 
lower than for other causes of death, be- the deaths had to be classified in the mis
cause of the special caution exercised. In cellaneous group (269). The methods for 
the 13 projects combined, the assignment to diagnosing nutritional deficiency syndromes 
nutritional deficiency was based solely on have improved considerably since tile de
the death certificate or other record for scription of kwashiorkor (in Spanish sin
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cording of diagnostic data are required if
drome pluricarencialinfantil) was clarified 

by Autret and Bihar (1954), but wider ap- these deficiency states are to be properly 

identified and studied.plication of this knowledge and better re-

IMMATURITYROLE OF NUTRITIONAL DEFICIENCY AND 

Analysis of the interrelationships of nu-

tritional deficiency and immaturity-both 

of which reflect deficits in the growth and 

development of the child-is essential to an 

understanding of the impact of these two 

important causes of death. 

Of the 35,095 deaths under 5 years of age 

in the 15 projects, 19,994 or 57.0 per cent 

were due to these two conditions as under-

lying or associated causes (Table 88). In 

several areas two-thirds of the deceased 
of increasedchildren had such evidence 

risk ofvulnerability to disease and high 

death. 
Immaturity and low birth weight, which 

and developmentindicate deficient growth 

at the time of birth, were found to be un-

usually frequent in infants dying in the 'ieo-

natal period in several areas. These condi-

tions are believed to be attributable at least 
in part to the poor nutritional state of the 

mother, though inmmaturity nmy be (lue to 

Immaturity was assigned as underlying 

only when other clinical informationcause 
was limited or lacking and nc cause other 

than immaturity was stated. Immaturity 

was assigned for very few deaths occurring 

after the first month of life. 

If both the birth weight and weights at 

subsequent periods were available, the in

fant's growth was evaluated and the assign

ment was made .o nutritional deficiency if 

both the clinical evidence and the weight 

indicated a serious deficiency state. Only 
orone assignment, either immaturity (777) 

a nutritional deficiency (one of the categor

ies 260-2691 was made, and thus the total 

number of infants and young children with 

either one of these conditions was obtained. 
asThe seriousness of these two conditions 

contributors to mortality is clearly evident 
first the deathin Figure 82, which shows 

rates from all causes in 24 areas, in descend

ing order, and then the rates for immaturityanturtinldfiiny 

other hazards in pregnancy as well.annurtoldeiecy 
yoThe azsinegnfia y eca 

Theas signment of immaturity (category 

777) as associated cause was mahe when the 

clinical diagnosis showed immaturity and 

the birth weight was 2,500 grams or less for 
infants dying in the neonatal period. As 

was pointed out in Chapter VI (Neonatal 

Mortality), birth weights were not available 

for infants born at home or in several hos-

pitals; therefore in these cases (17.9 per 

cent of the total) the classification of in-

maturity was made on the basis of clinical 

information alone. 

In nearly all the Latin American areas 

mortality from nutritional deficiency was 

higher than that from immaturity. In 

Recife, for example, the rate of 1,355.0 per 

100,000 population for this deficiency was 

over twice the rate of 592.4 for immaturity. 

Since immaturity is assigned principally as 

a cause of neonatal deaths, these high rates 

for nutritional deficiency indicate that the 

impact of the lack of growth and develop

mcnt was even greater after the neonatal 

period. 
In a few areas, however, the reverse was 



165 ChapterIX. NutritionalDeficiency 

TABLE 88. Mortality" from Nutritional Deficiency and Immaturity as Underlying or Associated Cause 
in Children Under 5 Years of Age in 24 Areas of 15 Projects. 

Nutritional 
Total deficiency deficiency Immaturityhmtrtdeaths and Nutritional 	 % of total deaths 

Project and area 	 immnaturity 

No. Rate No. Rate Both Nutritional Ina-No. Rate No. Rate 	 deficiency ,naturity 

Total ................... 35,095 1,672.1 19,994 952.0 11,9069 570.3 8,025 382.3 57.0 34.1 22.1
 

ARGENTINA 
Chaco Province 

Resistencia............ 864 2,070,0 537 1.280.5 340 828.9 191 457.6 62.2 40.0 22.1 
Rural departments .... 837 2,387.3 429 1,223.6 315 898.5 11. 325.2 51.3 37.6 13.0 

San Juan Province 
San Juan (city) ....... 320 1,291.6 174 689.4 66 201.5 108 427.9 3.4 20.2 33.1 
Suburbandepart ients. 780 2,194.7 451 1,269.0 214 602.1 237 666.9 57.8 27.4 30.4 
Rural departments... 1,050 2,403.8 576 1,318.7 327 718.6 2.19 570.1 54.9 31.1 23.7 

BOLIVIA 
La Paz .............. 4,115 2,660.0 1,958 1,265.7 1,483 958.6 .175 307.0 47.6 30.0 11.5 
Viacha .............. 161 4,800.0 60 1,970.1 49 1,162.7 17 507.5 41.0 30.4 10.0 

BRAZIL
 
Recife ................ 3,635 2,933.6 2,413 1,917.4 1,67) 1,355.0 714 592.4 66.4 402 20.2
 
Ribeirao Prato
 

Ribeirao Prlto (city). 464 1,088.4 324 760.0 1O 375.3 161 384.7 [ 69.8 34.5 35.3 
Franca ............. 434 1,942.7 278 1,2.14.A 158 707.3 120 537.2 i 64.2 30.4 27.6 
Communities ......... 228 1,300.6 152 867.1 87 .19.3 05 370.8 66.7 38.2 28.5 

Sao Paulo .............. 4,312 1,769.3 2,537 1,041.0 1,313 538.8 1,224 502.2 58.8 30.4 28.4 
CANAI)A 

Sherbrooke ............. 371 407.4 179 190.6 12 13.2 167 183.A 48.2 3.2 45.0 
CHILE 

Santiago ............ 2,489 1,298.7 1,381 720.6 589 307.3 792 .113.3 55.5 2:3.7 31.8 
Comunas............. 225 1,395 . 120 7.1.1.. 80 .196.3 .10 248.1, 53.3 35.6 17.8 

COLOMBIA 
Cali .................. 1,627 1,007.7 914 903.2 593 586.0 321 317.2 56.2 36.4 19.7 
Cartagena ............. 1,255 1,459.3 815 9.17.7 561 652.3 254 295.3i 04.9 44.7 20.2 
Medellin .............. 1,348 1,444.8 835 895.0 570 010.9 265 284.0 61.9 42.3 10.7 

EL 	SALVADOR 
San Salvador ........ 2,738 2,636.2 1,487 1,431.7 1,018 980.2 169 451.6 54.3 37.2 17.1 
Rural municipios ..... 1,082 5,0411.0 593 2,767.1 507 2,365.8 86 .101.3 54.8 46,9 7.9 

JAMAICA 
Kingston-St. Andrew.... 1,903 1,038.5 1,125 613.9 370 201.9 755 412.0 59.1 19.4 39.7 

MEXICO 
Monterrey ............. 3,953 1,813,8 2,153 987.9 1,428 655.2 725 332.7 54.5 36,1 18.3 

UNITED STATES 
San Francisco ........ 234 543.0 125 290.4 10 23.2 115 267.1 53.4 4.3 40.1 
California, suburban... 1 04 413.4 372 231.0 34 21.2 338 210.4 50.0 5.1 50.9 

a Rates per 100,000 population. 

true, as in the city of San Juan where the marked difference in these problells of child 
death rate of 427.9 for immaturity was growth and development in geographic 
much higher than that for nutritional de- areas of one project. The deficiency in the 
ficiency (261.5 per 100,000 population). On rural area )robably )egan at birth, as is 
the other hand, within this same project in suggested by the higher rate for immaturity 
San Juan Province the rural departlnents (Figure 47 of Chapter VI) and thus the 
had a much higher rate for nutritional de- health and ltritional state of the mother 
ficiency (748.6), thereby indicating the imay be involved. 
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Pi.'82. Mortality in Children Under 5 Years of Agefrom All Causes and from Nutritional Deficiency 
and. Immaturity in 24 Areas of 15 Projects. 
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In the Sherbrooke project in Canada and 
in the two areas of the California project 
immaturity was an underlying or associated 
cause of 45.0, 49.1, and 50.9 per cent respec-
tively of the deaths of children under 5 
years of age. Nutritional deficiency was 
rarely assigned in these areas, which had 
very low rates from all causes. In these two 
projects more than 60 per cent of the deaths 
were in the neonatal period (61.7 per cent 
in Sherbrooke and 63.5 in California). The 
situation was thus distinctly different from 
that found in the Latin American )rojects. 

As can be seen in Figure 82, in areas 

where the overall death rates for children 
under 5 years of age were high, the rates 

were high also for nutritional deficiency. In 
areas with low death rates, nutritional de-
ficiency was less important and immaturity 

4000 3000 5300 0 1000 2000 3000 
NUTRITIONAL DEFICIENCY 

AND IMMATURITY 

mi NUTRITIONAL 
DEFICIENCY

IMMATUIRITY 

was assigned in a high proportion of the 
deaths. Thus reduction of mortality in 
childhood is dependent on measures to pre
vent both of these serious conditions. 

The data for the Latin American projects 
suggest that the problem of nutritional de
ficiency begins with the future mother. 
There is clearly a need for measures to pre

vent low birth weights as well as for nutri
ti 

on ans aieatp 
growth and development. 

Since the role of immaturity was dis

cussed in detail in Chapter VI (Neonatal 

Mortality) the present chapter will deal 
principally with nutritional deficiency, as 

the outstanding and most serious health 
problem of children in many areas of Latin 
America. 
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AGE AT DEATH 

In this section a full account is given of 
mortality from nutritional deficiency by 
age at death. This is the first time that such 
data for specific geographic areas have be-
come avaiiable to permit an epidemiologic 
description of this important health prob-
lem. The study of deaths with this deficiency 
as an underlying or as an associated cause 
provides an excellent measure of the impact 
of this condition on mortality. 

In the two projects in Northern America 
nutritional deficiency was underlying or as-
sociated cause of only 56 deaths (4.4 per 
cent) and the following analysis is therefore 
confined to the 13 Latin American projects. 
Table 89 shows, by age group, the conver-
sion from 35,095 deaths in all 15 projects to 
33,826 in the 13 Latin American projects 
which are analyzed in time remainder of this 
chapter, 

Of the 33,826 deaths of children under 5 
years of age in the 13 projects, 11,913 or 
35.2 per cent had nutritional deficiency as 
underlying or associated cause. This repre-

TABLE 89. Deaths Under 5 Years from All Causes 

sents an overall rate of 660.3 per 100,000 
population. If neonatal deaths are exclud
ed, 11,512 deaths out of 21,951, or 52.4 per 
cent, had this deficiency state as a cause. 

Table 89 reveals clearly the seriousness 
of the problem among infants under one 
year of age. Infant deaths with nutritional 
deficiency as underlying or associated cause 
numbered 1,867.6 per 100,000 live births
or by the standard unit for infant mortality, 
18.7 per 1,000 live births-a rate higher 
than the total infant death rate in several 
countries of the world. 

The problem is particularly severe in the 
postneonatal period (28 days-lI months of 
age) and during the second year of life. 
The onset of severe forms of malnutrition 
early in the first year of age in several pro
jects, as reflected by this exceedingly high 
death rate in tile postneonatal period, has 
very serious implications. There is in fact 
evidence (Winick and Rosso, 1969) to sug
gest that nutritional deficiency occurring in 
early stages of rapid growth may have more 

in 15 Projects, by Age Group, and Deaths from 

Nutritional Deficiency as Underlying or Associated Cause in 13 Latin American Projects Combined. 

Age group 

Total under 5 years .............. 


Infant ........................ 

Neonatal (-28 days) ......... 

Postneonatal (28 days-i Imos.).

1 year ........................ 
2-4 years ..................... 

Latin American projects 

Total 
15 projects 

Northern 
America,
2 projects Total 

With nutritional deficiency 

No. Itate. 

35,095 1,269 33,826 11,913 660.3 

27,602 
12,674
14,928 
4,361 
3,132 

1,094 
799 
295 

53 
122 

26,508 
11,875
14,633 
4,308 
3,010 

7,701 
401 

7,300 
2,589 
1,623 

1,867.6 
97.2 

1,770.4 
687.5 
155.8 

fRates under I year of ago per 100,000 live births; others per 100,000 population. 
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permanent effects on the child than that oc-
curring during periods of slower growth. 

In Table 90 and Figure 83 mortality from 

nutritional deficiency is shown for three age 

groups (under 1year, 1year, and 2-4 years) 
for 21 areas of the 13 projects. The rates 
for infants (as underlying or associated 
cause) exceeded 2,000 per 100,000 live 

births in 10 areas. In nine others they were 

in excess of 1,000. Only in the city of San 

Juan and in Kingston-St. Andrew were the 

rates less than 1,000 per 100,000 live births. 

Although in all areas mortality from nu-

TAUmL90. Mortality" from Nutritional Deficiency 
in 21 Areas of 13 Latin American Projects. 

Under 5 years 

Project and area 
No. Rate 

Total 13 projects ................. 11,913 660.3 


ARGENTINA 
Chaco Province 

Resistencia .................. 346 828.9 

Rural departments ........... 315 898.5 


San Juan Province 
Sail Juan (city).............. 66 261.5 

Suburban departments ........ 214 602.1 

Rural departinents ........... 327 748.6 


BOLIVIA 
La Paz ..................... 1,483 958.6 

Viacha ..................... 49 1,462.7 


BRAZIL 
Recife ........................ 1,679 1,355.0 

Ribeir.-o Prcto 

RibeirSo Pr~to (city) ......... 160 375.3 

Franca ..................... 158 707.3 

Communities ................ 87 496.3 


S~o Paulo ..................... 1,313 538.8 

CHILE 

Santiago .................... 589 307.3 

Comunas .................... 80 496.3 


COLOMBIA 
Cali .......................... 593 586.0 

Cartagena ..................... 561 652.3 

Medellin ...................... 570 610.9 


EL SALVAIOR 
San Salvador............... 1,018 980.2 

Rural ,nunicipios............. 507 2,365.8 


JAMAICA 
Kingston-St. Andrew ........... 370 201.9 

MEXICO 
Monterrey .................... 1,428 655.2 

tritional deficiency was higher in the first 

year of life than in the age groups 1-4 years, 

rates were nearly as high in the second year 

in the rural areas of Bolivia and El Salva

dor. High rates in the second year were also 

found in the cities of Recife, La Paz, and 

San Salvador, in the three cities in Colom
bia, and in rural Chaco Province. Rates in 

the group aged 2-4 years were much lower 

and thus further subdivision is not shown 

for that age group. 
A comparison within projects shows that 

mortality was much higher in rural areas 

as Underlying or Associated Cause, by Age Group, 

Under 1 year 1 year 2-4 years 

No. Rate No. Rate No. Rate 

7,701 1,867.6 2,589 687.5 1,623 155.8 

270 2,755.1 
215 2,756.4 

52 
75 

581.7 
1,071.4 

24 
25 

101.7 
120.3 

55 945.0 
187 2,361.1 
269 2,796.3 

8 
20 
35 

158.1 
279.3 
396.8 

3 
7 

23 

19.8 
32.6 
86.7 

746 
25 

2,029.4 
2,941.2 

489 
19 

1,477.3 
2,676.1 

248 
5 

285.1 
267.4 

1,080 3,552.6 354 1,319.9 245 355.1 

116 1,246.0 
119 2,337.9 

64 1,666.7 
1,062 1,826.0 

20 
21 

9 
146 

227.0 
451.6 
249.3 
269.7 

24 
18 
14 

105 

96.5 
139.5 
136.7 
78.2 

494 
66 

1,229.5 
1,941.2 

66 
9 

177.8 
288.5 

29 
5 

24.7 
50.6 

306 1,450.2 
278 1,553.1 
308 1,587.6 

169 
197 
154 

836.6 
1,145.3 

828.0 

118 
86 

108 

194.4 
166.7 
192.9 

597 
198 

2,330.2 
3,666.7 

262 
147 

1,146.6 
3,259.4 

159 
162 

278.0 
1,345.5 

243 593.3 90 230.1 37 35.4 

1,003 1,892.1 247 548.6 178 142.6 

Rates under 1 year of age per 100,000 live births; others per 100,000 population. 
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Fia. 83. Mortality from Nutritional Deficiency in Children Under 5 Years for Three Age Groups in 
21 Areas of 13 Latin American Projects. 

4000 - SALVADOR RECIFE 
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Und., I y.., pe, 100,000 IN. bicl.t, .1h., -I..e p., 100.000 pop.ioIin 

than in cities. For example, the rural muni-
cipios of El Salvador had the highest death 
rate in infancy and appear in first place 
in Figure 83, while the city of San Salvador 
(appearing ninth) had much lower rates. 
The very low rates in the city of San .uan 
(shown second from the last) are in distinct 
contrast to those in rural and suburban San 
.Juan (appearing in fourth and seventh 
place). In the Bolivia project, th- rates 
for the rural community of Viacha lior the 
first two years of life were much higher than 
those for La Paz. This evidence of higher 
rates in rural areas than in the neighboring 
cities is of key importance for health plan-
ning and for further research. Health prob-
leins such as this in rural areas must be 
brought fully to light so that solutions may 
be sought. 

To give a clearer picture of mortality by 
age, Table 91 shows the numbers of deaths 

by month for the first two years of life and 
for six-month periods thereafter. Nutrition
al deficiency caused excessive mortality 
principally in the first year of life in six 
projects: San Juan Province, Monterrey, 
Silo Paulo, Ribeiriao Pr6to, Chile, and 
Kingston-St. Andrew (Figure 84). The 
rates continued to be relatively high in the 
first two years of life in six other projects: 
Recife, Chaco Province, Bolivia, Medellin, 
Cartagena, and Cali (Figure 85). In the 
rural municipios of El Salvador the rates 
continued to be relatively high throughout 
the first five years of life, as can be seen in 
Figure 86, which shows both the rural rates 
and those for the city of San Salvador. 

The patterns of mortality from nutrition
al deficiency varied widely among the areas. 
In San *Juan Province, Silo Paulo, Monter
rey, and Ribeirito Pr~to (Figure 84) mnor
tality was excessive principally in very 
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TABLE 91. Mortality' from Nutritional Deficiency by Month of Age Under 2 Years and by Six-Month 
Age Groups from 2-4 Years in 19 Areas of 13 Latin American Projects. 

AROENTINA AROENTI NA.San Juan Province BRAZIL, Ribeiro Pr~to 
Chaco Province BIOLIVIA BRAZIL 

Age In -an Juan Suburban Rural project Recife Rib. Prdto Corm
nionths Reslatenca Rural (city) (city) Franca inunities 

No. Rate No. Rate No. HalteNo. uateNo Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ........346 828.9 315 898.5 (1 261.5 214 602.1 327 748.6 1.532969.3 1.679 1,355.0 10 375.3 158 707.3 87 490.3
 

-I............9 91.8 5 64.1 6 859 15 189.418 187.1 73 194.1 46 151.3 2 21.5 5 98.2 I 20.0
 
I............24 244.9 14 179.5 13 232.4 19 239.9 31 322.2 70 202.1 143 470.4 18 193.3 13 255.4 4 104.2
 
2........... 40 408.2 29 371.8 12 208.2 32 401.0 47 488.6 75 199.4 146 480.3 21 225.6 19 373.3 14 364.0
 
3........... 56 571.4 28 359.0 7 120.3 25 315.7 35 363.8 85 228.0 127 417.8 18 193.3 '10 373.3 II 286.5
 
4........... 28 285.7 31 397.4 5 85.0 22 277.8 39 405.4 64 170.2 103 333.8 14 150.4 17 334.0 12 312.5
 
5 ........... 30 306.1 20 250.4 4 68.7 21 265.2 32 332.6 46 122.3 95 312.5 8 85.9 0 176.8 4 104.2
 
6........... 23 234.7 19 243.6 5 85.9 15 189.4 20 207.9 64 175.5 88 289.5 13 130.6 9 176.8 4 104.2
 
7........... 14 142.9 I 179.5 1 17.2 12 151.5 15 155.9 50 132.9 63 207.2 7 75.2 10 196.5 5 130.2
 
8 ........... 12 122.4 19 243.6 I 17.2 12 151.5 I1 114.3 49 130.3 82 269.7 2 21.5 7 137.5 - 
0........... 15 153.1 10 128.2 - - 7 88.4 6 62.4 63 167.5 70 230.3 7 75.2 6 117.9 3 78.1
 
10........... 10 102.0 15 192.3 2 34.4' 2 25.3 6 62.4 59.9 156.0 (14) 197.4 2 21.5 4 78.6 2 52.1
 
I1........... 9 91.8 II 141.0 - - .5 63.1 9 93.6 65 172.8 57 287.5 4 43.0 I 19.6 4 104.2
 

12 ........... 7 78.3 12 171.4 2 39.5 3 41.9 6 68.0 84 248.4 50 186.4 2 22.7 4 86.0 I 27.7
 
13 ........... 7 78.3 12 171.4 - - 2 27.9 6 68.0 55 162.7 34 126.8 - - 2 43.0  -
14........... 7 78.3 8 114.3- - 2 27.9 3 34.0 43 127.2 32 119.3 3 34.1 1 21.5 I 27.7 
18 ........... 5. 55.9 5 71.4 I 19.8 4 55.9 2 22.7 44 130.1 39 145.4 2 22.7 I 21.5 I 27.7 
16 ........... 8 89.5 4 57.1 I 19.8 I 14.0 2 22.7 52 153.8 33 123.0 4 45.4 - - - 
17........... 4 44.7 6 85.7 2 39.5 I 14.0 6 68.0 45 133.1 39 145.4 0 68.1 - - 2 55.4
 
18 ........... 3 33.6 4 57.1 I 19.8 1 14.0 3 34.0 50 165.A 3:1 123.0 1 11.4 3 64.5 I 27.7
 
19........... 1 21.2 6 85.7 - - 2 27.9 1 11.3 28 82.8 30 111.9 - - 3 64.5 I 27.7
 
20 ........... 2 22.4 5 71.4 I 19.8 2 27.9 2 22.7 28 82.8 18 67.1 - - 1 21.5 2 55.4
 
21 ........... 4 44.7 4 57.1 - -- - I 11.3 28 82.8 22 82.0- 2 43.0 - 
22 ........... 3 33.6 5 71.4 - - 1 14.0 2 22.7 24 71.0 13 48.5 2 22.7 2 43.0 - 
23 ........... I 11.2 4 57.1 - - 1 14.0 1 11.3 21 62.1 II 41.0 - - 2 43.0 - 

24-29....... 11 139.9 14 202.0- - 5 69.9 6 67.9 100 337.6 83 360.9 5 60.3 4 93.0 2 58.6
 
30-35........ 7 89.0 2 28.9 I 19.8 1 14.0 7 79.2 45 151.9 63 274.0 7 84.5 8 186.0 3 87.0
 
38-41 ........ 1 12.7 2 28.9 - - - - 4 45.2 54 182.3 29 126.1 4 48.3 3 609.8 2 88.0
 
42-47........ 4 50.9 3 43.3 I 19.8 1 14.0 3 33.9 24 81.0 3 158.5 4 48.3 2 40.5 3 87.0
 
48-53 ........ - - 14.4 - - 1 1.:3 19 64.1 2R 113.1 3 36.2 - - 3 87.
 
4-89 ......... 12.7 3 43.3 1 19.8 - -l 2 22.6 21 37.1 8 34.8 I 12.1 1 23.3 1 29.3
 

COLOMIIIA El, SALVADOR 

IRAZIn CHILE - JAMAICA MEXICO 
project Salvador NionterreyEl50Paula Cali Cartagena Ntvlellin San Rua StAnrwKingston-Sado Itiiral St. Andrew 

Total ....... 1.313 638.8 669 322.0 503 588.0 521 652.3 570 610.0 1,018 980.2 507 2,305.8 370 201.01.428 655.2
 

-I .......... 119 20.6. 28 64.2 6 28.4 11 61.5 5 25.8 22 85.9 8 148.1 7 17.1 54 101.9
 
I...........192 330.1 78 179.0 28 132.7 30 167.6 22 113.4 49 191.3 12 222.2 22 53.7 116 218.8
 
2...........183 314.6 04 215.7 25 118.5 18 100.6 23 144.3 75 292.7 20 370.4 27 65.19 181 341.4
 
3...........152 201.3 89 204.2 37 175.4 20 111.7 31 159.8 68 265.4 20 370.4 13 31.7 128 241.5
 
4.......... 119 189.1 79 181.3 28 22:1.2 211 145.3 38 195.9 68 265.4 14 259.3 17 41.5 108 203.7
 
8 ...........69 118.6 51 117.0 35 265.0 21 117.3 32 164.9 01 238.1 27 500.0 22 53.7 83 256O
 
6........... 56 96.3 43 98.7 23 109.0 21 117.3 331 170.1 48 179.5 19 351. 221 51.3 83 56.6
 
7........... 55 04.6 35 80.3 32 151.7 31 173.2 27 139.2 40 150.1 17 314.8 22 53.7 60 113.2
 
8 ........... 45 77.4 23 52.8 25 118.522 122.9 26 134.0 43 167.8 20 370.4 21 51.3 5 105.0
 
0........... 32 55.020 45.9 25 118.5 19 106.128 144.3 38 148.3 15 277.8 22 53.7 39 71.7
 
10........... 24 41.3 8 18.4 23 109.0 30 167.6 22 113.4 44 171.7 II 203.7 22 53.7 47 88.7
 
II ........... 25 43.0 12 27.5 21 99.5 29 162.0 16 82.5 43 167.8 15 277.8 27 65.9 49 92.4
 

12.......... 30 55.4 15 37.3 38 178.2 34 197.728 150.5 32 140.0 21 465.6 17 43.5 29 04.4
 
13 ........... 15 27.7 8 19.9 23 113.930 174.4 25 134.4 38 26)6.3 17 378.9 10 25.6 13 28.0
 
14 ........... 16 29.6 15 37.3 14 69.3 24 139.5 12 64.5 3) 170.7 14 310.416 40.0 33 73.3
 
15.......... 9 16.6 20 24.8 18 89.1 21 122.1 0 48.4 23 100.7 14 310.4 12 30.7 17 37.8
 
1O........... II 20.3 6 12.9 17 84.2 17 98.8 17 91.4 19 83.2 9 199.0 4 10.2 39 80.6
 
17 ........... 19 35.1 3 7.5 26 70.2 10 58.1 10 53.8 19 83.2 10 221.7 9 23.0 18 40.0
 
18.......... 5 9.2 6 14.9 13 (14.4 12 69.8 14 75.3 22 96.3 15 332.0 5 12.8 20 44.4
 
to............9 16.0 4 90.9 9 44.6 10 58.1 12 64.5 I8 78.8 12 266.1 6 15.3 12 26.7
 
20 .......... 112 20.3 3 7.5 5 24.8 11 64.0 11 59.1 10 43.8 6 133.0 3 7.7 20 44.4
 
2t ........... 7 12.9 2 5.0 9 44.6 9 52.3 4 21.5 17 74.4 8 177.4 2 5.1 18 35.5
 
22 ........... 5 9.2 I 2.5 4 19.8 7 40.7 6 32.3 13 56.9 9 119.6 4 10.2 10 22.2
 
23 .......... 9 16.6 2 5.0 5 24.8 12 69.8 6 32.3 12 52.5 12 266.1 2 5.1 20 44.4
 

24-20........ 40 89.4 10 23.6 50 247.1 30 174.4 38 203.6 5q 309.5 51 1,270.0 9 25.8 68 158.7
 
30-35....... 25 55.0 8 18.9 22 103.8 17 98.8 14 75.0 30 157.4 35 872.2 4 11.5 37 88.0
 
38-41........ 19 42.5 5 21.8 28 89.0 16 93.0 20 107.1 21 110.2 23 573.1 6 17.2 24 57.7
 
42-47........ 6 13.4 2 4.7 20 49.4 7 10.7 16 85.7 24 125.9 17 423.6 9 25.8 20 48.1
 
48-83 ........ 9 20.2 7 16.5 22 59.3 S 46.5 Ifl 85.7 10 52.5 23 573.1 6 27.2 17 40.0
 
54-59........ 6 13.42 4.7 7 34.6 8 46.5 4 21.4 15 78.7 13 323.9 3 8.6 24 33.7
 

aRate under I year of age per 200,000 others 100,000live births; per population. 
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Fio. 84. Mortality from Nutritional Deficiency by Month of Age for First 12 Months of 
Life in Six Projects. 

500 SAN JUAN MONTERREY SAO PAULO EI|IIEAO PIGTO CHILE PROJECT KINGSTON. 
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Fio. 85. Mortality from Nutritional Deficiency young infants. In San Juan Province, where
by Month of Age for First 24 Months of Life in 
Six Projects. the rural rates were much higher than those 
soo in the city, the highest rates in both areas 

RECIFE CHACO were in the first six months of life. In the 
400-PROVINCE 
 Ribeirilo Prcto project, the rates were much 
300 	 higher in the interior city of Franca than 

in the city of Ribeirdio Prto, and in both 
200 	 the problem affected principally early in

100 fancy. Although a similar pattern of high 
III f mortality in early life was seen in tile 

BOLIVIA MEDELLIN Chilean project, the rates were much lower. 
00 PROJECT In tile six projects shown in Figure 85 

300 there appeared to be two different patterns. 
0 ,Recife and Chaco Province had exceedingly
d 200% high rates in early infancy and mortality 

1ZI continued to be relatively high in the sec
ond year of life; tile rates per 100,000 live 

oI IbirthsCALl reached 480.3 for infants 2 monthsCARTAGENA 

400 of age in Recife and 477.3 for those aged 3 
months in Chaco. On the other hand, in 

300 Bolivia, Medellin, Cartagena, and Cali mor

200 tality did not appear to he concentrated in 
10 .iearly infancy, though rates were between 

100 and 200 per 100,000 live births for most 

06 ,Is 6 12 Is of the 	months of infancy. These rates be2 

MONTHOf AGE caie lower at time end of the first year of 
*late,fr .. gd F.e per 100,.000 p.p.,.,lo.. life, but deaths from nutritional deficiency 



172 Patternsof Mortalityin Childhood 

Fia. 86. Mortality from Nutritional Deficiency
by Month' of Age for First 5 Years in San Sal
vador and Rural Municipios of El Salvador. 
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Nutritional deficiency was a particularly 

serious problem in the El Salvador project 

(Figure 86). In the city of San Salvador, 
the rates were very high in early iifancy 
and high mortality continued into the sec

ond and third years of life. In the rural 
municipiosthe death rates were exceedingly 

high in early infancy and approximately 

twice as high as those in the city of San 
Salvador for several of tile months of age. 
In tle remainder of the first 5 years they 

continued to be high, and several times 
than those in San Salvador. In the 

rural municipios 49.7 per cent of the de
ceased infants (excluding those dying in 

neonatal period) had been breast fed for 

one month or longer, while in San Salvador 
only 34.1 per cent had been breast fed. It 
therefore seems likely that there are other 

(apart from the lack of breast feed
ing) that are responsible for excessive mor

tality from nutritional deficiency in these 

rural areas. The protective value of breast 
wfeeding may vary and be diminished by uncontinte dureto smallonubears) favorable factors that l)rodu1e nmortalityvariations in rates due to small numbers). 

tritio aeice c
that in these four f r nul 

It is significant to note 
latm ne areas breast feeding wasfrom nutritional deficiency. 

(withcontinued to occur in the second year 

,a" .. teed much more frequently than in the 
projects of Brazil. 

Although a large proportion of the 

deceased infants in Chaco Province had 

been breast fed, as had a relatively large 

proportion in San Juan Province, the high 

death rates there in early life were in dis-

tinct contrast to the patterns found in the 

Bolivia and Colombian projects. 

Until complete data become available on 
the state of health and nutrition of mothers, 
on the distribution of births by weight, and 

on feeding practices in rural as well as 

urban areas, the reasons for such differences 

will remain obscure. The relationships of 

nutritional deficiency to diarrheal disease 

and to breast feeding are discussed later in 

this chapter and in Chapter XIII. 

TYPES OF NUTRITIONAL DEFICIENCY 

The data obtained in the Investigation according to type of deficiency as well as 

make it possible, for the first time, to an- age at death. The specific types assigned as 

alyze mortality from nutritional deficiency underlying or associated causes of 11,913 
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deaths of children under 5 years of age are 

given for the 13 Latin American projects 

combined in Table 92, and by individual 

projects and age groups in Table 93. The 

division by type is: vitamin deficiency 

(260-266) ; protein malnutrition (267); nu-

tritional marasmus (268) ; and other nutri-

tional deficiency (269). 
Protein malnutrition (267), or kwashior-

kor, was assigned as a cause in 1,562 deaths, 

or 13.1 per cent of the total deaths from 

nutritional deficiency (11,913). This mul-

tiple deficiency syndrome is a severe form 

of generalized deficiency; it develops as the 

result of deficits in protein-rich foods over 

a period of several months or longer. For 

this reason the finding of this type of de-

ficiency in infants less than one year of age 
indicates lack of sufficient food and damage 
by disease early in life. In those suffering 

from this condition, the changes in body 

and function are profound.composition 

Nutritional miarasmus (268), which was 

assigned in 2,544 deaths (21.4 per cent of 

the total), is the result of an overall deficit 

in food intake or utilization and is apt to 
dvlpvery early in life, that is, intefrt3develop eyeryiilfta s in the first 

few nmnnths. Infants suffering from this 
condition may recover partially or corn-

pletely or they may develop the more ser-

ious kwashiorkor type of protein malnutri-

tion and die from some complication. 

TABLE 02. Mortality' from Nutritional De-
ficiency, by Type, in Children Under 5 Years of 
Age in 13 Latin American Projects Combined. 

Type ordeciency Total _ate 

Total ............................ 1.,l1 660.3 

Vitamin deficiency (200-266) ........ 
15 0.8 

Protein malnutrition (207) ......... 1.,502 80.0 

Nutritional marasmus (268) ......... 2,544 141.0 
Other deficiency (269) .............. 7,792 431.0 

aRates per 100,000 population. 
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In the 13 projects, 7,792 deaths (65.4 per 

cent of the total) were assigned to category 

269, othernutritionaldeficiency. Whenever 

the clinical evidence was not sufficient to 

permit a specific assignment to category 

267 or 268, or when the deficiency was 

Grade II or equivalent, the assignment was 

made to category 269.9 (other and unspeci

fled nutritional deficiency). 
Only 15 deaths were assigned to a de

ficiency of a specific vitamin or to arita

minosis unspecified (260-266) as underlying 

or associated cause. Ten of these deaths 

were due to vitamin D deficiency (265), 

four to the unspecified group (266.9), and 

one to ascorbic acid deficiency (264), as can 

be seen below: 
Cafc-

Project Age at deatt Caus gory 

Argentina, rural de
partments, San 
Juan Province 

Brazil, Silo Paulo 
8months 
Iyear 

Associated 
Underlying 

265.0 
265.0 

Iyear Underlying 265.0 
8months Associated 265.0 

Chile, Santiago 4months 
4 monthsmonths4nmonths 

Associathd 
As;sociatedAssociatedAssociated 

265.0 
265.0205.0205.0 

Colombia, Cali 2years Associated 265.9 
5 months Associated 265.0 

Colombia, Medellin 3years9 months 
27 atiys 

AssociatedAssociatedl 
Associated 

266.920.9 
266.9 

4months Associated 266.9 
El Salvador, rural 

municipins 0months Associated 265.0 
Jamaica, St. 

Andrew, rural I year Underlying 204 

The overall rate for all types of nutri

tional deficiency in children under 5 years
of age in the 13 projects combined-660.3 

per 100,000 population-is indicative of the 
seriousness of this health problem (Table 
92). The combined mate for protein inalnu

trition was 86.6 per 100,000. In eight of tile 
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TAntz 93. Mortality' from Specific Types of Nutritional Deficiency in Children Under 5 Years, by Age 
Group, in 13 Projects. 

Vitamin Protein Other Vitamin Protein Other 

deft- mal- Nutritional nutritional defi- Mal. Nutritional nutritioLal 
Total ciency nutrition marasmu deficiencynutrition marnamus defciency 	 (268) (209)Total ceay (207) (268) (289) (280-208) (267)Project (260-.26 

No., Rate No. Rate No. Rate No. Rate No. Ratt No. RateNo. Rate No. Rate No. Rate No. Rate 

UNDER 5 YEARS 	 UNDER I YEAR 

2.4 325 78.8 1,811 439.215,555 1.347.2Total .................. 1.,913 60.3 15 0.8 1,562 88.02,544 141.07,792 431.07.701 18,67.6 10 


ARGENTINA 
Chaco Province ..... 601 860.7 - - 34 44.3 96 125.0 531 691.4 485 2.755.7 - - I1 62.5 66 375.0 408 2,318.2 

607 581.1 I 1.0 10 9.6 177 160.4 419 401.1 511 2,187.5 1 4.3 2 8.0 158 676.4 350 1,408.3San Jua Province .... 
BOLIVIA project ...... 1.532 06.3 - - 116 73.4 176 111.4 1.240 784.6 771 2,050.0 - - 23 61.2 82 218.0 680 1,770.8 

5DRAZI.I 
3.552.6 -- 70 259.0 340 1.119.4 601 2,174.3 

Ribeirlo 	Prfto. 405 490.0 - - 31 37.6 113 137.0 201 316.4 29 1,639.3 - - 3 10.4 89 487.0 207 1,134.9 
An Paulo1...........1,313 538.8 3 1.2 58 23.8 299 122.7 053 32. 1.002 1820.0 I 1.7 14 20.1 255 438.4 792 1,301.8 

Rect ........... 1.,79 1,355.0 - - 322 259.0 499 402.7 858 692.4 1,080 


CHILE project ........ .60 322.0 3 1.4 20 0.01 177 85.2 460 225.7 560 1,285.0 3 0.0 2 4.8 149 341.0 400 931.6
 
COWAMBIA 

586.0 2 2.0 130 128.5 133 130.4 323 319.21 300 1,450.2 I 4.7 26 123.2 89 421.8 190 000.5Call ................. 53 


64 357.5 156 871.5Cartagena ......... 561 852.3 - - 201 233.7 09 115.1 281 303.V 278 1,553.1 - - 58 324.0 

365 391.21 308 1,587.6 3 15.5 8 41.2 88 453.0 209 1,077.3Medallin ........ 570 610.9 4 4.3 94 100.8 107 114.7 


585 1,885.9ELSAI.VADORproject 1.,25 1,217.2 I 0.8 348 277.8 298 237.8 878 700.8 705 2,562.9 1 3.2 40 128.9 109 544.8 
JAMICAII 

Eingtont.Andrew., 370 201.9 I 0.5 58 31.7 83 45.3 228 124.4243 593.3 -- 25 61.0 50 144.0 159 388.2 

MEXICO . 

Monterrey ............ 1,428 655.3 - 140 64.2 282 120.4 1.006 461.81,003 1,892.1 - - 34 64.1 203 382.9 780 1,445.0 

I YEAR 	 2-4 YEARS 

Total .. .......... 2.580 687.5 3 0.8 6 184.8 478 120.9 1.412 

9: 
375.0 155. 

: 
2 9.2 
202 

541
515. 

51.0 2555 24.5 8254585 70.27. 

ARGENTINA 
Chaco Province ..... 127 708.7 - - 22 138.0 21 131.7 84 527.C 4 110.4 - - I 2.3 9 20.3 30 87.9 

San Juan Province. . 63 290.4 - - 4 19.0 12 57.0 47 233.4 %3 52.3 - - 4 6.3 7 11.1 22 34.8 

IOIJVIA project
DRAZIl, 

.... 508 1,502.5 - - 50 195.2 60 177.5 382 1,129.8 253 281.7 - - 27 .30.4 31 38.3 192 216.0 

Recife.... ... .35 
Ribeirlo Prto........ 50 

1,319. 
292.0 

-
-

-
-

130 
14 

484.7 
82.0 

103 384.0 
10 58.0 

121 451.2 
26 152.3 

1 
4 
80 

355.1 -
116.7 -

-
-

113 163.8 
14 29.2 

56 
14 

81.2 
29.2 

78 
28 

110.2 
58.3 

Sn Paulo ............ 146 209.72 3.7 27 40 26 48.0 01 168.1 1 10 78.2 - - 17 12.7 18 13.4 70 52.1 

CHILE projeet.......
COI.OMRIA 

75 186.3 - - 12 29.8 18 44.7 45 11. 34 20.7 - - 6 4.7 10 7.9 IS 14.1 

Call .......... 169 830.6 - - 5 1 252.5 34 108.3 84 415.9 118 194.4 I 1.6 53 87.3 15 24.7 49 80.7 

Cartagena ........ 
Medellin ........... 

197 1,145.3 
II 828.0 

-
-

-
-

106 
41 

610.3 
220.4 

25 
15 

145.3 
80.8 

66 
88 

33.7 
520.9 

16.7 
108 102.9 

-
I 

-
1.8 

37 
45 

71.7 
80.4 

10 
4 

19.4 30 
7.1 58 

75.6 
103.6 

ELALVADORtroJect. 409 1,494.9 - - 134 489.8 96 350.0 179 654.2 321 463.7 - - 174 251.3 33 47.7 114 164.7 

JAMAICA 
Kingston-St. Andrew.. 

MEXICO 
90 230.1 I 2.6 26 60.5 18 40.0 45 115.1 37 35.4 - - 7 6.7 a 5.7 24 23.0 

Monterrey ........... 247 A48.0 - - 03 139.9 40 88.8 144 39. 1 178 142.0 - - 43 34.5 39 31.2 96 76.9 

projects very few deaths were assigned to (Table 93). The overall rate for nutritional 
this category, and the rates there were un- inarasmus was 141.0. In all projects except 
der 100 per 100,000, but in the other five Cartagena more than half the nutritional 
projects they ranged from 100.8 up to 277.8 deficiency deaths were assigned to the un



specified group (269), for which the overall 
rate was 431.9 per 100,000 population. 

With regard to infant mortality (under 

one year) for the 13 projects (Figure 87), 
nutritional marasmus and unspecified nutri-
tional deficiency states accounted for most 
of these deaths. Only in the two projects 
of Recife and Cartagena were the rates for 

protein malnutrition in this age group rela-
tively high-259.9 and 324.0 per 100,000 
live births, resl)ectively. 

The rates for children aged one year and 
2-4 years (Figure 88) were lower. In five 

(El Salvador, Recife, Cartagena,projects 
Cali, and Medellin) protein malnutrition 
mortality was particularly high in the sec-

ond year of life, with the rates ranging 
from 220.4 to 616.3 per 100,000 population. 
In Cartagena more than half the nutritionail 
deficiency deaths in one-year-olds were due 
to this type. The clinical information for 
this latter city was of unusually good qual-
ity and this fact may account partially for 
the more frequent assignment to specific 
types there. 
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Flo. 87. Mortality in Infancy from Specific 
Types of Nutritional Deficiency in 13 Projects. 
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The detailed breakdown by type of nutri
tional deficiency is presented in Table 94 for 
12 projects by three-month age groups in 
the first two years of life. Table 95 gives 
similar data for the El Salvador project in 
the first 5 years. These are reference tables 
designed to provide full information on the 
local situation in each project. 

Fia. 88. Mortality from Nutritional Deficiency, by Type, in Children One Year 
and 2-4 Years of Age in 13 Projects. 
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TAULF 94. Mortality, from Nutritional Deficiency, by Type, for Three-Month Age Groups Under 2 
Years and for 2--4 Years in 12 Projects. 

SProtein Nutritional OhrProtein Nutritional 
Total malnutrition marasmus Ohr Total malnutrition marasmus Other 

Age group (267) (268) (200) (267) (2681 (260) 

No. Rate No. lRatclNo. R{ate No. Rate No. Rate No. _Rate No. RateiNo. R.,te 

ARGENTINA, Chaco Province ARGE'?NTINA, San Juan Province 
,

Total .......... 061 860.7 3.1 44.3 90 125.0 531 691.4 6071 581.1 10 9.0] 177 169.4 419 401.1
 

103 585.2 192 821.9 - - 47 201.2 145 620.70-2 months .... 121 687.5 1 5.7 17 96.6
3-5 months .... 193 1,096.6 2 11..4 27 153.4 10,1 931.8 190 813.4 - - 7 286.8 123 520.5b
(1-8 months .... 101 573.0 2 11,, 10 910.0 83 471.6 02 393.8 1 4.3 31 132.7 50 252.6 
9-11 m~onths ... 70 3107.7 G 34.1 6 34.1 58 329.5 37 158..4 1 4.3 13 55.7 23 98.5 

12-14 mont~s.. 53 3325. 1W 62.7 11 69.0 32 200.8 24 114.1 2 9.5 7 33.3 15 71.3 
15- 17 mon ths.. 32 200,8 3 18.8 7 43.0 22 138.0 20 95.1 2 9.5 2 9.5 la 711.0 
18-20 months.. . 21 131.7 5 31.4 2 12.5 14 87.8 13 61.8 - - 1 4.8 12 57,{0 
21-23 months. 21 131.7 4 25.1 1 6.3 16 100.4 0 28.5 - - 2 0.5 4 19.0 
2-4 years .. .... 41) 110.4 1 2.31 9 20'31 39 87.0 33 52.31 4 0.31 7 11.11 22 14.8 

BIOLIVIA project BRAZIL, Recife 

Total .... .... 1,532 969,3 116i 73.4 176 11I1.4 1,240 78.1.6 1.079 1,355,01322 259.9 499 402.7 858 692.4 
0-2 months ..... 224 .595.6 1 2.7 19 50.5 204 542.4 335 1,102.0 - -65 213.8 270 888.2 
3-5 mnths ..... 1915 518.5 5 13.3 17 4 5.2 173 460.0 325 1,069.1 1 3.3 109 358.6 215 707.2 
0-8nmonths ..... 105 438.7 4 10.6 22 58., 139 3619.6 233 766.4 31 102.0 102 335.5 100 328.9 
9-11 months .... 187 497.2 13 3.0I 94 63.8 150 398.8 187 615.1 47 154.6 6,t 210.5 70 250.0] 
12-14 months.. 182 538.3 231 68.0 24 7.0! 135 39!9.3 116 .132.5 .10 1419.1 37 138.0 39 145.4 
15-17 months.. 1.11 417.0 24 71.0 1.14 .4. 103 30.1.6] 111 .413.9 39) 145A. 35 130.5 37 138.0] 
18-20nmonths.. 112 331.3 8 23t.7 15 4.1.4 89 26"3.2 81 302.0 28 104.4 22 82.0 31 115.(] 
21-23 months.. 73} 215.91 11 32.5 7 20. 7 55 162.7 46 171.5 2)3 85.81 9 33.-6 14 15a2.;2 
2-4 years .,.. 253 284.7 27 30A. 4. 38.3t 192 216.0 245 355.1 11 163.8 56 8 .21 70 110.2 

B1RAZIL. Riheirlo Prto BRAZIL, Sio lPaulo 

Total .... 405 400).0 31 37.6 113 137.0 261 316.4 1.313, .538.8 .58 23.8'299 122.7 053 391.0 
0-2nmonths ..... 97 531.8 - - 24 131.6 73 400.2 .494 849.4 - - 82 141.0 412 708.4 
3-S months ..... 112 614.0 - - 30 164.5 82 449.6 331 5)69. 1 2 3..4 102 175.4 227 390.3 
0-8 m1onths. . . .. 57 312.5 1 5.5 23 126.,1 33 180.9 15 61 268.2 6 10.3 51 87.7 98 168.5 
0-11 months..,. 33 180.9 2 11.0 12 15.8 19 10.1.2 81 1:39.3 6 !10.3 20 3.1.4 55 94.6 
12-14 months... 14 82.0 2 11.7 .1 231.1 8 40.9 611, 112.7 10 18.5 13 24.0 36 60.5 
15-17 months. . - 16C 93.7 6 35.1 5 29.3 5 29.3 30 72.0 4 7A- 11 20.3 24 44.3 
18-20 months.. . 12 70.3 3 17.6 1 5.9 8 .16.9 2 5 46(.2 8 1-1.8 1 1.8 16 29.6 
21-23 months... 8 460 3 17.61- - 5 29.3 21 38.81 5 9." 1 1.8 15. 27.7 

24yas...... 56_9.2 2 58.3 105 78.2 17 1 18 13'4 70 52.1 

-- _CIIIE p~roject Col-.O1NIBIA, Cali 

Total .......... 6691, 322.0 20 9.6] 177 85.2 .169 225.7 5931, 586.0 130 12 8.5 138 136.4 323 319.2 
0-2 months ..... 200 .458.9 - - 30 68.8 170 390.1 59 279.6 - - 1.1 (36.4 45 213.3, ,
3-5Smonths ..... 2191 502.5 1 2.3 731 167.5 142 325.8 9381 464.5 - - 35 165.9 62 203.8 
0-8 months .... 101 231.8 1 2.3] 39 89.5 61 1.10.0 80 379.1 10 47..4 22 104.3 48 227.5 
9-11 months.... 40 91.8 - - 7 16.1 33 75.7 69 327.0 Ifi 75.8 18 85. 3 35 165.9 
12-14 months .. 38 94.4 5 12.4 7 17.-4 26 6-4.6 73 361.4 10 .19.,5 12 59A. 51 252.5 
16-17 nmnths... 19 47.2 4 9.9 7 17.4 8 19.9 5 1 252..5 21 10.0 12 59 .. 18 89.1 
18-20 months .. 13 32.3 2 5.0 3 7.5 8 19,.9 27 13:3.7 11 54.5 5 2i,8 11 54,.5 
21-23 months .. .5 12.4 1 2.51 I 2.51 3 7.5 18, 89., , 9 4-1.6, 5 2, .1 19.8 
2-4 years ....... 34 26.7 6 4.7 10 7.9 18 4.1 118 194A, 53 87.3 15 24. 4'9 80.7
 

C(IMBIAv Cartagena COLIOMBIIA, Medellin 

Total ....... 561 652.3 201 233.7 09 115.1 261 303.5 570t- 610.9 94 100.8 1017 114.7 3165 391.2 
0-2 months ..... 59 329.6 - -- Ill. 78.2 .15 251.4 5511 283.5 - - 10 51.5 4,1 226.8 
3-5 months. ..... 07 374.3 4 2-".3 M. 111.7 .13 2401.2 1011, 520.6 1 5.2 40 2!06v2 5 9 304.1 
6-8 months ..... 74 413.4 19 106.1 18 100.6 317 206.7 86 4431.3 .t 20.6 20 103.1 f12 319.6 
9- 11 mont ha .... 78 -,.35.8 35 105.5 12 67.0 31 173t.2 661, 340.2 3 15.5 18 92.8 44 226.8 
12-14 monthsm.. . 88 511.6 44 255.8 : 1 64.0 331 191.9 6.5 349.5 14 75.3 7 37.6 44 230.6 
15-17 months,... 48 270.1 29 16t8.6 34.9 13 75.6 36 193.5 9 1t8.4 5 26.9 22 118.3 
18-20 months,.. 33 11)11,9 19 110.5 5 29.1 9 52.3 37 198.9 12 6.t.5 1 5,.4 24 129.0 
21-23 months.,. 28 162.81 !,-1 81.4 13 17.4t 11 (14.0 16 8.0 6 1,' 2 10.81 8 43.0 
2-4 years ....... 86 166.7 :17 7 1.7 01 19.4 39 75.6 1081- 192. 5 8 , .] 5 0 . 

JAMAICA, Kingston-St. Andrew IMEXICO, INonterrey 

Total .......... 376 201.9 58 31.7 83 45.3 228 124..4 1,428 655.,211 .10 6.1.2 282 129.4 1,006 401.6 
0-2 months ..... 56 136.7 - - 10 24A. 46 112.3 351 662.1[ - - 5.1 10 1.9] 297 560.3 
-5 m onths .... . 2 127 .0 - - 15 36 6 37 90.3 310 01.8 4 7.5 67 126 4 248 467.8 

6-8 months ..... (14 156.2 12 2.9.3 I13 3 1.7 39 95v2 109 375.4 1 1 20.8 52 9,8.1 136 256.6 
9-11 months .... 71 173.3 13 31.7 21 51.3 37 90.3 131 252.8 19 35.8 30 56.{] 85 160.3 
12-14 mionths.. . 43 109.9 14 35.8 10 25.(6 19 48,61 75 ;66.6 16 35.15 10 22.2 49 108.8 
15-17 months.. . 251, 63.9 7 17.0 6 115.3 11 28.11 7.1 164.4 20 44.4 15 33.3 39 86.6 
18-20 months. .. 14 35.8 4 10.2 2 5.1 8 20.51 .52 115.5 15 33.3 8 17.8 29 64.4 
21-23 months.. . 8 20.5 I 2.61 - - 7 17.1 46 102.2 12 26.71 7 15.51 27 00 
2-4 years ....... 37 35.417 6.7 6 5.71 24 23.0 178 142.6 43 34.5 39 31.2 06 76.9
 

a Rates under I year of age per 100,000 live births; others per 100,000 population.
b Includes death or deaths front 260-266. 
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T,%BLE 95. Mortalityo from Nutritional Deficiency, by Type, for Three-Month Age Groups in San Sal
vador and Rural Municipios of El Salvador. 

San Salvador Rural munlcipios 

Age group Protein Nutritional Other Protein Nutritional Other 
in Total malnutrition marasmus Total mnalutrition marasusnu 

months (267) (268) (209) (207) (268) 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Hate No. late No. Rate 

Total ........ 1,018 980.2 168 161.8 238 229.2 612 589.3 507t
,2,365.8 180 839.9 60 280.0 20 1,241.3 

0-2 .......... 140 569.9 - - 25 07.6 121 472.3 40 740.7 I 18.5 2 :17.0 37 685.2 
3-5 .......... 197 768.0 2 7.8 53 200.9 142 554.3 61 1,129.6 1 18.5 10 185.2 50 125.9 
6-8 .......... 129 503.5 0 23.4 33 128.8 90 351.3 56

, 
1,037.0 6 111.1 7 129.6 ,12 777.8 

9-11 ......... 125 487.0 15 58.5 35 130.6 75 292.7 41 759.3 9 160.7 .I 74.1 28 518.5 

12-14 ........ 109 477.0 24 105.0 32 140.0 53 231.9 52 1,153.0 II 243.9 13 288.2 28 (120.8 
15-17 ........ 01 267.0 10 83.2 14 61.3 28 122.5 33 731.7 16 354.8 5 110.9 12 2611.1 
18-20 ........ 50 218.8 20 87.5 11 48.1 10 83.2 33 731.7 14 310.4 7 155.2 12 266.1 
21-23 ........ 42 183.8 17 74.4 10 43.8 15 65.6 29 643.0 13 288.2 4 88.7 12 266.1 

24-20 ........ 32 167.9 20 104.9 2 10.5 10 52.5 23 573.1 10 318.7 - - 7 174.4 
27-20 ........ 27 141.0 10 52.5 5 26.2 12 62.9 28 697.7 20 498.4 2 40.8 6 149.5 
30-32 ........19 
33-35 ........ I1 

09.7 
57.7 

3 
5 

15.7 
26.2 

5 
1 

26.2 
5.2 

11 
5 

57.7 
26.2 

17 
18 

4123.6 
.148.5 

10 
11 

240.2 
27.1.1 

I 
1 

24.!) 
2.1.9 

0 
0 

149.5 
149.5 

36-38 ........ 8 42.0 4 21.0 1 5.2 3 15.7 11 274.1 0 1.10.5 I 2.1.9 .1 9 .7 
39-41........13 68.2 4 21.0 3 15.7 0 31.5 i 12 290.0 10 249.2 - - 2 49.8 
42-44 ........17 89.2 7 36.7 4 21.0 6 31.5 0 14t9.5 .I 09.7 - - 2 40.8 
45-47 ........ 7 36.7 3 15.7 1 5.2 3 15.7 1I 274.1 7 174.4 - - 4 19.7 

48-50 ........ 0 31.5 1 5.2 1 5.2 4 21.1) 13 323.9 11 274.1 1 24.9 1 24.9 
51-53 ........ 4 21.0 2 10.5 - - 2 10.5 10 249.2 5 124.0 1 24.9 4 00.7 
54-56 ........ 7 36.7 3 15.7 1 5.2 3 15.7 7 174.4 5 124.6 I 21.9 I 24.0 
57-59........ 8 42.0 3 15.7 I 5.2 .1 21.0 6 140.5 4 00.7 - - 2 49.8 

Rates under I year of age per 100,000 live births; others per 100,000 population.
b Includes I death (265.0) catse.with rickets asassmoviated 

Figure 89 shows the rates for protein nt I- Fia. 89. Mortality from Nutritional Deficiency
and from Protein Malnutrition for Three-Month

nutrition alng with the total rates for nu- Age Groups in the First Two Years of Life in 

tritional deficiency by three-nonth age Three Projects. 
groups for tlhree projects (Recife, Carta- RECIF CARTAGENA CALI 
gena, and Call). In Cartagena the peak o00 , 
rates for protein malnutrition occurred - .oo 

among children 12-14 nonths of age, and 5 
in Recife the rates were highest for those 60oe 

aged 9-17 months. In Cali the highest rate . 

was for children 15-17 nlontis old. In all 

three projects, in the last age group of the 20o ..... 

two-year pleriod (21 to 23 inonths) essen- o ... ,, 
tially half the deaths fronm nutritional de- a 6 12 0 ,6 , 0 6 I2 IS 2, 

MONTH OF AGE 

ficiency were due to lotein malnutrition. 

For El Salvador, where nutritional de- 1t 'I NuIONA .. I.OTRIN 0 267 

ficiency was a )articularly serious )rol)le, 4.1., .. 100,000 pop.I...* n...rp, 
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the death rates in both urban and rural 
areas are shown by three-month intervals 

for the first 5 years of life (Table 95). In 
the rural municipios protein malnutrition 
mortality rose to the peak rate of 498.4 in 
the group aged 27-29 months, and then de
clined in the older groups. These rates are 
illustrated in Figure 90. After the second 
year of life protein malnutrition was the 
type found in two-thirds of the deaths due 
to nutritional deficiency (109 out of 162). 

For the 13 Latin American projects coin-
bined, the role of the various types of nu-

tritional deficiency as underlying or asso-
ciated cause of death in children under 2 
years is shown in Figure 91 and Table 96. 
The rates for all types combined were high
est at 2 and 3 months of age and then de-
dined in the older groups. Protein malnutri-
tion was diagnosed for three infants at 2 
nmonths of age, for five at 3 months, and for 

Fia. 90. Mortality from Nutritional Deficiency
and from Protein Malnutrition for Three-Month 
Age Groups Under 5 Years in San Salvador and 
Rural Municipios of El Salvador. 
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Fiw. 91. Mortality from Nutritional Deficiency,
Protein Malnutrition, and Nutritional Marasmus
by Month of Age in First Two Years of Life in 13 
Latin American Projects Combined. 
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seven at 4 months; the frequency then in
creased steadily until the largest numbers 

recorded for children aged 12-16 

it decreased thereafter duringmonths, and 
latter part of the second year of life. 

Table 97 shows for the 13 projects combined 
the protein malnutrition death rates for the 
group under 5 years as a whole as well as for 
infants and children 1 year and 2-4 years 
old. The death rate of 184.8 pce. 100,000 
population for one-year-olds indicates that 
these children suffered the greatest mor
tality from this type. 

This overall picture combining the rates 
for all projects does not reveal the gravity 
of the protein malnutrition problem in cer
tain of the projects. Detailed analyses of 
the kind presented above for the El Salva

24 
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TABLr 06. Mortalitya from Nutritional Deficiency, by Type and by Month of Age, in First Two Years 
of Life in 13 Latin American Projects Combined. 

Protein Nutritional Other 

Month of age 
Total Avitarninoses 

(200-260) 
malnutrition 

(207) 
inarasmus 

(268) 
deficiency

(269) 

No. Rate No. Rate No. Rate No. Rate No. Rate 

Under I ................. 439 106.5 1 0.2 - - 33 8.0 ,105 98.2
 
1....................... 904 219.2 - -- 147 35.7 757 183.6
 
2 ...................... 1,086 263.4 - - 3 0.7 233 56.5 850 206.1
 
3...................... 969 235.0 1 0.2 5 1.2 237 57.5 726 176.1
 
4 ...................... 821 199.1 3 0.7 7 1.7 233 56.5 578 140.2
 
5 ...................... 670 162.5 1 0.2 11 2.7 195 47.3 -463 112.3
 
6 ...................... 607 147.2 1 0.2 25 6.1 182 44.1 399 96.8
 
7...................... 510 123.7 - - 35 8.5 153 37.1 322 78.1
 
8 ...................... 476 115.4 2 0.5 54 13.1 114 27.6 306 74.2
 
9 ...................... 424 102.8 1 0.2 65 15.8 10. 25.2 254 61.6
 
10 .................... 393 95.3 - - 55 13.3 92 22.3 2.46 59.7
 
11 ..................... 402 97.5 - - 65 15.8 88 21.3 2419 60.4
 

12 ..................... 413 109.7 - - 88 23.,4 80 21.2 245 65.1
 
13 ..................... 297 78.9 - - 69 18.3 62 16.5 160 44.1
 
14 ..................... 283 75.2 2 0.5 68 18.1 56 14.9 157 41.7
 
15 ..................... 237 62.9 - - 67 17.8 50 13.3 120 31.9
 
10 ..................... 244 64.8 1 0.3 72 19.1 58 15.4 113 30.0
 
17 ..................... 225 59.8 - - 64 17.0 36 9.6 125 33.2
 
18 ..................... 218 57.9 - - 59 15.7 42 11.2 117 31.1
 
19 ..................... 164 43.6 - - 48 12.7 27 7.2 89 23.6
 
20 ..................... 141 37.4 -- - 42 11.2 15 4.0 84 22.3
 
21 ..................... 135 35.9 - - 42 11.2 21 5.6 72 19.1
 
22 ..................... 111 29.5 - - 37 9.8 20 
 5.3 54 14.3 
23..................... 121 32.1 -- 40 10.6 11 2.9 70 18.6 

aRates under 1 year of age per 100,000 live births; others per 100,000 population. 

dor project is advisable for other areas; for marasmus reached a peak at 2 and 3 months 

this purpose it is necessary to have avail- of age and then gradually declined (Table 

able adequate data for rural areas as well 96). Some of the survivors of nutritional 

as sufficient clinical evidence to distinguish lnarasmus probably later developed pro

protein deficiency from the non-specific tein malnutrition and thus the damage was 

states when assigning the cause. Protein laid in this early l)eriod of life. It is there
remalnutrition is an indicator of a serious fore clear that preventive measures are 

health problem whose impact extends far quired very early in life not only to reduce 

childhood. Research is needed in mortality from nutritional deficiency of thebeyond 
order to ascertain the effect of damage by intermediate and marasmatic types, but to 

in the surprotein-ealorie malnutrition on future prevent protein malnutrition 

mothers and determine whether there is a vivors as well. 

relationship to low birth weights in their Since for all forms of nutritional deficien

offspring. cy combined the highest mortality was in 

While mortality from protein malnutri- infants 2 and 3 months of age (rates of 

tion increased to the highest rates in the 263.4 and 235.0, respectively), there is clear 

second year of life, the rates for nutritional evidence of the development of severe forms 
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.TA=n 97. Protein Malnutrition as Underlying or 
Associated Cause of Death Under 5 Years, by Age 
Group,* in 13 Latin American Projects Combined. 

Age group Total Rate 

Under 5 years........... 1,562 86.6 

Under 1year ........... 325 78.8 

I year ................. 696 1848
 
2-4 years .............. 541 51.9 


a Rates under 1 year of ago per 100,000 live births; others 
per 100,000 population, 

in early life. This is an important finding, 
for in the past emphasis has been placed 
on deficiencies in the second year of life. 
The full significance of the finding is ap-
parent from the fact that a high incidence 

of protein-calorie malnutrition at an early 

age, when the need for rapid growth and 
development is greatest, can result in irre
parable damage to the survivors. 

The use of the 1965 Revision of the In
ternationalClassificationof Diseases,which 
brought together in one section the various 

forms of nutritional deficiencies, and the 
adoption of the multiple-cause approach to 
the study of mortality in this Investigation,
have made it possible to arrive at these an

alyses and epidemiologic description of nu
tritional deficiency by type as well as age 
at death. Such analyses should lay the 
foundation for new and effective approaches 
to the study of measures for prevention of 
such deficiency. 

INTERRELATIONSHIP OF CAUSES
 

The various patterns of mortality from 
diarrheal disease as underlying cause in the 
first year of life were shown in Chapter 
VIII, while this chapter has presented simi-
lar data for nutritional deficiency as under-
lying or associated cause. The patterns for 
these two important diseases of childhood 
are brought together in Figures 92 and 93 
and Table 98, by three-month age groups in 
the first year of life. 

Figure 92 presents the rates for 10 pro-
jects. In the first four (Recife, Chaco Prov-
ince, Silo Paulo, and Monterrey) diarrheal 
disease mortality was very high in the flrst 
three months of life and decreased sharply 
in infants 6-8 nionths and 9-11 months of 
age. A somewhat different pattern is ob-
served for nutritional deficiency. In Recife 
and Sio Paulo the rates were lower than 
those for diarrheal disease in the first three 

months but were higher in infants aged 
6-8 months and 9-11 months, thereby show
ing a delayed effect of the nutritional defici
ency. Actually, in Recife the total number of 
infant deaths from nutritional deficiency as 
underlying or associated cause (1,080) was 
only slightly less than the number from di
arrheal disease (1,141). The same was noted 
in S5o Paulo (with 1,062 and 1,149 deaths, 
respectively). The study of clinical records 
revealed that in many infants the nutrition
al deficiency resulted from repeated epi
sodes of diarrheal disease; their deleterious 
effects caused the deficiency weeks or 
months after such episodes, and the final 
episode became fatal for the already mal
nourished infant. It is thus possible to see 
the interrelationship of these two causes. In 
other cases the diarrheal disease resulted in 
the deaths of very young infants whose poor 
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Fia. 92. Infant Mortality from Diarrheal Disease and Nutritional Deficiency by Three-Month Age 
Groups in 10 Projects. 
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AGE IN MONTHS 

DIARRHEAL DISEASE ......... - NUTRITIONAL DEFICIENCY
 

nutritional states were probably the result ticed and was continued longer than in the 
of low birth weight, among other determin- Brazilian projects. The pattern for nutri
ing factors. tional deficiency was also different in these 

In five of the other projects shown in projects, showing only small variations. In 
Figure 92 (Cali, Bolivia, Medellin, Carta- the project in Chile the patterns for both 

gena, and Kingston-St. Andrew), different diarrheal disease and nutritional deficiency 
patterns were found. Excessive rates from were similar to those in Recife and Silo 
diarrheal disease were not noted in the first Paulo, though the rates were much lo;,'er. 
three months of life. In these projects Two projects--El Salvador and San Juan 
breast feeding was more commonly prac- Province-had sufficient data to illustrate 

Fia. 93. Infant Mortality from Diarrheal Disease and Nutritional Deficiency by Three-Month Age 
Groups in Specific Areas of Three Projects. 
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TABLE 98. Infant Mortality from Diarrheal Disease and Nutritional Deficiency by Three-Month Age 
Groups in 18 Areas of 13 Projects. 

Diarrheal disea., underlying cause NuO"lonal deficiency, 

Arem 
Ax

Deaths 

e in months 

R.ates (,r 1(0,00) live birtihs 

Age in monthl A

Deaths 

ge in months. 

Rates per 100,000 live births 

Age in mouths 

Total 0-2 3-5 A-8 9-11 Total 0-2 3-5 0-8 9-11 Tot.) 0-2 3-5 6-8 9-11 Total 0-2 3-5 -8 0-II 

ARGENTINA 
ChaC Province ............. 493 161 175 105 52 2.801.1 014.8 04.3 .590.6 205.5 485 121 193 101 70 2.755.7 687.5 1.010.0 573.0 397.7 
Ban Juan Povince-Toal ..... 510 251 152 74 33 2.18.1.2 1,074.5 050.7 316.8 141.3 511 1 19(0 02 37 2.187.5 821.0 813.4 393.8 158.4 

Sui Juan(city) .......... 62 30 It, 0 2 1.065.3 811. 257.7 154, 34.4 55 30 10 7 2 945.0 515.5 274.0 120.3 34.4 
Suburban dp.rtment.. . 170 85 51 20 0 2,146.5 1,073.2 043.9 328.3 101.0 187 66 68 39 (4 2,301.1 833.3 058.6 492.4 170.8 
tur) delyrtnt........ 278 130 8i 39 23 2.889.8 1,351.4 814.0 405.4 239.1 209 90 06 40 21 2.790.3 097.9 1.101.0 470.2 218.3 

R1OI,[VIAproject ....... 10 192 148 140 130 1.021.9 510.5 393.5 372.2 315.7 771 224 195 165 187 2,050,0 55.0 518.0 438.7 407.2 
B(RAZIL 

E(i ........... 1,141 540 335 179 87 3,753.3 1.776.3 1,102.0 588.8 280.2 1.080 335 325 233 187 3.552.6 1,102.0 1.069.1 766.4 015.1 
libdlro Il1to-Tot. 308 150 08 41 13 1,688.6 835.3 537.3 224.8 71.3 299 97 112 57 33 1.439.3 531.8 614.0 312.5 180.0 

ibeirlioPOo (city) . 11.5 6 28 (8 3 1.2152 708.9 300.8 193.3 32.2 116 4) 40 22 13 1.240.0 440.4 429.0 230.3 130.6 
Fran.u ..... .. 134 06 45 (0 7 2.632.0 1,290.7 881.1 314.3 137.5 119 31 45 20 II 2,337.9 720.9 884.) 510.8 216.1 
Commuili.. . .. 59 24 25 7 3 1.536.5 625.0 651.0 (82.3 78.1 04 19 27 9 0 1.660.7 404.8 703.1 234.4 234.4 

Sao Paulo. . . . 1.149 ,742 287 83 37 1.975.0 1,275.8 493.5 142.7 03.1 1.062 94 1331 156 81 1.820.0 819.4 569.1 268.2 139.3 
CI||IJ project..... . 498 230 154 75 33 1.142.7 541.5 353.4 172.1 75.7 560 2002(19 10 40 1.285.0 458.0 502.5 231.8 91.8 
COLOMIIIA 

Call .... .... 362 0 1 1 04 6) 1.715.6" 431.3 511.8 445.5 327.0 306 5 98 80 69 1,450.2 279.0 464.5 379.1 327.0 
Catagena ....... .. 222 63 59 02 38 1.210.2 352.0 329.6 346.4 212.3 278 59 07 74 78 1,553.1 329. 374.3 413.4 435.8 
MedIl.... . 289 95 00 12 52 1.409.7 489.7 412.4 319.6 268.0 308 55 101 06 0" 1,587.6 283.5 520.0 443.3 340.2 

El, 8ALVADIOR pro)Je Tota, 1,208 401 (24 20 1885 4,184.4 1,292.7 1,306.9 928.4 590.4 795 :0 258 10 16 2,5C2.9 5996 831.7 596.4 535.1 
San Salvador ....... . 961 315324 204 (18 3,751.0 1,229.5 1,261.6 790.3 460.' 597 14 197 (2Z3 125 2,330.2 569.9 768.0 503.5 487.8 
Rural .. ainpio........ 337 8100 84 67 0,240.7 1,592.6 1,831.9 1,555.6 1.240,7 198 40 61 56 41 3.00.7 740.7 1.129.6 1037.0 759.3 

JAMAICA 
Kilonto-St. Andrew. 334 104 70 81 73 8111.4 253.0 185.5 197.8 178.2 243 50 52 04 71 .503.3 130.7 127.0 156.2 173.3 

Monterey ............... 050 439204 140 77 1,792.1 828.1 554,. 264.1 14 1.003 35) ,319 199 134 1,892.1 662.1 0101.8 370.4 252.8
 

0Undedying or 'oateod cause. 

the differences in rates in urban and rural being highest among infants 3-5 months of 
areas, and in Ribeirdo Pr~to the differences age. The delayed deleterious effect of di
between an interior city (Franca) and the arrheal disease was thus clearly evident in 
city of Ribeiriio Pr6to (which had more this age period. As in the projects shown in 
medical facilities and better environmental Fig. 92, the numbers of infant deaths from 
conditions) can be shown (Figure 93). Di- the two causes (diarrheal disease as under
arrheal disease rates were found to be much lying and nutritional deficiency as under
higher in rural areas than in the cities, the lying or associated) were practically the 
rural rates being about twice as high in the same. These data of the Investigation thus 
case of San Juan Province. indicate the seriousness of this complex of 

Mortality from nutritional deficiency diarrheal disease-nutritional deficiency in 
was also greater in rural areas but in gen- rural areas of Latin America and probably 
eral followed a different pattern, the rates in interior cities as well. 
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The relationship of nutritional deficiency deficiency as underlying). Neonatal deaths 
as associated cause of death to three broad have been excluded since they have a dis
groups of underlying causes in the 13 Latin tinct pattern principally involving iniatur-
American projects can be seen in Table 99; ity and other conditions present at birth 
these groups are infective and parasitic dis- (perinatal causes) and thus do not contrib
eases (divided into diarrheal disease, ute to this analysis of interrelationships of 
measles, and other), respiratory diseases, nutritional deficiency and other causes. As is 
and all other causes (excluding nutritional illustrated clearly in Figure 94, nutritional 

TABLE 99. Nutritional Deficiency as Associated Cause of Death in Children Under 5 Years of Age 
(Excluding Neonatal Deaths) by Underlying Cause Group in 13 Projects. 

With With With With With 
nutritional nutritional nutritional nutritional nutritional 

Total deficiencyCause group deathsTotal Total deathsTotal Total deathsdeficiency deaths deficiency deficiency deaths deficiency 

No. % No. % No. % No. % No. % 

ARGENTINA ARGENTINA BOLIVIA BRAZIl. BRAZIL 
Chaco Province San Juan Province project Recife Ribeirso PrIto 

All causes .....................1,133 601 53.0 1.250 500 40.0 3,185 1,395 43.8 2,562 1,490 58.2 f11l 372 60.0 

Infective and parzitlo diseases... 677 443 05.4 579 305 52.7 1,713 1,039 60.7 1,731 1,188 68.6 302 270 76.2 
Diarcheal disease ..............518 365 66.0 410 238 58.0 964 657 68.2 1,122 766 68.3 278 217 78.1 
Measle ......................53 32 60.4 96 34 35.4 578 288 49.8 390 294 74.2 46 31 67.4 
Other........................76 46 60.5 73 33 45.2 171 04 55.0 213 128 60.1 38 28 73.7 

Nutritional deficiency........... 48 70 69 147 27 
Disease of respiratory system .... 225 90 42.7 343 119 3.1.7 1,061 311 29.3 383 177 40.2 91 43 47.3 
Other causes ................... 183 62 33.9 258 76 29.5 342 45 13.2 301 125 41.5 131 53 40.5 

BRAZIL CIIILE COLOMBIA COLOMBIA COLOMBIA 
Sao Paulo project Cali Cartagena Medellin 

All causes ..................... 1.108 47.1 1.554 592 38.1 1.091 458 42.0 854 438 51.3 965 493 51.1
2.3.54 

Infective and parasitic diseases...1.191 710 59.6 593 317 53.5 644 340 52.8 490 340 69.8 555 366 65.9 
Diarrheal disease ............. 844 529 62.7 473 252 53.3 480 249 51.2 300 190 63.3 394 249 63.2 
Measles .....................156 74 47.4 21 11 52.4 80 51 63.8 105 01 86.7 89 69 77.5 
Other .......................191 107 50.0 99 54 54.5 78 40 51.3 91 65 71.4 72 48 66.7 

Nutritional deficiency ........... 97 55 129 113 72 
Diseases of respiratory system... 525 181 34.5 452 125 27.7 149 54 30.2 98 35 35.7 134 41 30.6 
Other causes ...................541 217 40.1 454 150 33.0 169 64 37.0 147 57 38.8 204 80 42.2 

EL SALVADOR JAMAICA MEXICO 
project Kineston-St. Andrew Monterrey 

All causes .....................2,003 1,317 45.4 913 297 32.5 2,570 1,288 50.0
 

Infective and parasitic diseases... 2.073 1,123 54.2 420 172 41.0 1.564 1.042 66.6 

Diarrheal disease .............1.667 876 52.5 351 148 42.2 933 595 63.8
 
Measlm .....................177 126 71.2 9 3 # 297 207 69.7
 
Other .......................229 121 52.8 60 21 35.0 334 240 71.0
 

Nutritional deficiency ........... 179 67 00 
Dlseasesofrespirtorysystem . 375 I11 29.6 130 32 24.6 503 110 21.9 
Other causes ...................270 83 30,1 206 93 31.4 419 113 32.5 

* Percentage is not calculated when the baseis less than 10. 



184 Patternsof Mortality in Childhood 

Fla. 94. Frequency of Nutritional Deficiency as Assnciated Cause of Death' by Underlying Cause 
Group in 13 Projects. 

PE CENT PERCENT PEECENT 
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Oeaths under 5 years ol ae *scluding neonall deaths. 

deficiency was an associated cause of higher from infectious diseases, as compared with 

dis- only 32.7 per cent of deaths from all otherproportions of deaths from infectious 
eases than of deaths from either of the other causes. These findings are in accord with 

groups of causes. previous research indicating the importance 

When data friom all 13 Latin American of the nutritional state of the host in the de

projects are combined, the synergistic actioi: velopment of disease. For examl)le, Schnei

of infectious diseases and nutritional de- der (1946, 1949) found that under certain 

ficiency b'econies evident (Table 100 and conditions dietary factors were capable of 

Figure 95). Nutritional deficiency was as- influencing resistance to infectious disease 

sociated cause in 60.9 per cent of the deaths in mice. Recently Scrimshaw, Taylor, and 

Gordon (1968) provided a comprehensive 
review of the interaction of nutrition and 

TABLE 100. Nutritional Deficiency as Associated 
Cause of Death Under 5 Years of Age (Excluding infection. The Investigation provides the 

Neonatal Deaths) by Underlying Cau- Group in 
13 Latin American Projects Combined. 

Nutritional FIa. 95. Nutritional Deficiency as Associated 
gcausegroup dcienc ase 	 Cause of Deaths Due to Infectious Diseases and 

Other Causes in Children Under 5 Years of Age'Underlying cuegrop deaths 

in 13 Latin American Projects Combined.No. % 
PEE CENT 

20 40 50 60 70
All causes .................... 21,051 10,349 47.1 	 0 10 30 


NUTRITIONL DEFICIENCY
Infeetive anti parasitic diseases... 12,598 7.607 60.0 

60.8 IJCCIOU$ISAES 	 IDiarrheal disease ............. 8,770 5,331 


Measles .................... 2,103 1,311 62.3
 
59.4 CAUSESIIOther...................... 1,725 1,025 OTHlE 

Nutritional deficiency ........... 1,163 
Diseases of respiratory system.. 4,469 1,435 32.1 
Other causes .................. 3,721 1.247 33.5 	 aehcldin; neonatal deaths. 

bespiralory diseases and other sonss c.ombined. 
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first extensive series of data on deceased is perhaps the most important cause of ex

children, based on the study of multiple cessive mortality in developing areas. A 

causes, which show the frequent and serious kind of vicious cycle is established whereby 

involvement of nutritional deficiency with mothers who have been handicapped since 

infectious diseases and its synergistic ef- early life by nutritional deficiency and 

fects on those morbid conditions. The role other environmental factors give birth to 

of increased host susceptibility to such dis- low-weight infants. Many of these infants 
)ecause of theireases can be measured by the degree in die from infectious diseases 

which nutritional deficiency is involved as increased vulnerability, and those who sur

an associated cause of death. As was pointed vive continue heing at greater risk of the 

out in Chapter VI, immaturity constitutes a hazards of the environment and of nutri

state of high vulnerability particularly dur- tional deficiency than those horn with satis

ing the neonatal period. After this period, factory weight. \leasured in terms of mor

tality and reproductive wastage, the effectsnutritional deficiency is an indicator of in-
to disease, as was of inadequate nutrition on conmmunities trecreased susceptibility 

shown in Chapter VIII in regard 'to measles. exceedingly grave, es)eeially in women who 

Infants and young children with evidence have numerous pregnancies. The conse

of immaturity or nutritional deficiency are quences of this cOimnlex eycle ire much more 

thus serious when the implte on the child's inmore susceptil)le to infection, and 
health programs must center on prevention telligence and adaptive capacity is taken 

of both infectious diseases and nutritional into account. Evidence of this impact is 

deficiency. Since immaturity and nutrition- accumulating (Winiek and Rosso, 1969). A 
review of current knowledge about mhalnual deficiency in infants may be at least 

partially due to deficient nutrition in the trition and its effects on brain and behavior 

mother, particular emphasis should be was published recently by tile Pan Airerican 

placed also on the health of women in the Health Organization (1972-a) in t volume 

reproductive period, especially during preg- incorporating the research lpers presented 

nancy. Infants of healthy mothers have and discussions conducted at a seminar held 
1972.better chances to be born with normal in Jamaica in January 

welglIT a ,-1, .- 111e resistance to infec- Measures to break this vicious cycle 

tion. tirough aacquate nutrition of futur1e mothii-

What is now known about nutritional LV'; and their offspring and through reduc

deficiency as well as about low birth weight tion o! holnical wastage are mandatory in 

and immaturity would seem to indicate that order to safeguard Lw health and intelli

the deficient nutritional state of populations gence of children. 



Chapter X 

Congenital Anomalies 

Knowledge of the geographic distribution 

and of the frequency of congenital anona-

lies is an important. first step in the search 

for causes of these serious and often fatal 

abnormialities found at birth. Causes of a 

few of theim have been discovered-such as 

rubella in the mother (Gregg, 1941 which 

leads to congenital heart disease, cataract, 

microcephaly, and (leafness in the child, and 

the drug thalidomide taken in early preg-

nancy which has caused severe inalforna-

tions of the extremities (Taussig, 1962, and 

Leek and Miller, 1962). Genetic factors, 

chromosomal abnormalities, and a number 

of environmental intrauterline fictors such 

as infection are amlong the groups of causes 

to be suspected on discovery of a congenital 
anomaly (Warkany and Kalter, 1961). 
Npi-pplla¢,:e the lclatioiiqhili lrtwoon tin 

anomaly and a specific cause is nearly al-
ways impossil)le to establish, a fact that 

makes llrevention rarely f,iIiLC, 
Although it I,.,, Ibeen recommended that 

the term "anomaly" embrace congenital ab-

normal molecular structure, that is, inborn 
errors of metabolism (Warkany and Kalter, 

as used in this 
1961), congenital anomaly 

to struc-Investigation refers macroscopic 
devi-tural abnormality, as manifested by a 

ation from normal development at birth. 

This definition used in the Investigation en
braces all the conditions appearing in the 

section on congenital anomalies in tile Inter-

nationalClassificationof Diseases and per

inits the inclusion of a few other abnormali

ties appearing in other sections. 

One of the important considerations that 

led to the undertaking of this Investigation 

was the need for clarification of the situa

tion in the Americas in regard to frequency 

of congenital anomalies. The Pan American 

Health Organization (1963) held a planning 

conference in 1963 designed to stimulate in

terest in research in this important field of 

health. Fortunately this Investigation has 

provided the geographic distributions of 

serious anomalies resulting in deaths of 

children under 5 years of age as well as of 

minor anomalies diagnosed in deceased chil

dren. 
Ill 1959, the World Health O,,ganim,lion 

D.r, Alctn C. tevenson to organizeIei! 1),. 

and conduct a prospective study of con
genital mnalformnations* in accordance with 

recommendations made by a meeting of 
specialists held in April 1959. Facilities 
and staff of the Population Genetics Re

search Unit of tile Medical Research Coun
-eat Britain were availble for theicil of G 

collection and analysis of the data that were 

In that research programto be assembled. 

uniform information was recorded for con-


Revision of the International Classifica
tion of Diseases the term anomaly was introduced, re

* In the 111065 

placing malformation. 
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secutive births occurring in 24 hospitals in 
16 countiies in the years 1961-1964. Tile 
report on the frequency of congenital real-
formations found in the outcomes of 421,781 
consecutive pregnancies (live births and 
fetal deaths) was publised by WHO (Ste-
venson et al., 1966). Fortunately seven hos-

pitals in six cities in Latin America were in-
eluded in that research program, thereby 
providing data on the occurrence of an.-mia-
lies diagnosed at birth in four of the coun-
tries in which the present Investigation was 
carried out. Since the Stevenson study was 
a prospective one in which obstetricians and 
pediatricians larticilpated in recording the 
findings, the results (an be expected to dif-
fer from those obtained retrospectively in 

CONGENITAL ANOMALIES 

Presentation of the data on congenital 
anomalies is complicated because of the fre-
quency with which several anomalies are 
found in different organie systems in a child 
and even within the same system. The 
anomalies diagnosed ts associated and as 
underlying causes are given for each area of 
the Investigation in the Appendix tables, 
In order to arrive at clear comparisons of 
the findings in the valrious projects and with 
other studies that have been made, the data 
have been classified according to whether 
the anomaly was an underlying or an asso-
ciated cause of death or a minor anonmaly 
only. In this way, duplication in the data 
has been eliminated. 

Of the 27,602 decease(d infants, 2,873 or 
10.4 per cent were found to have had at least 
one anomaly, which gave a rate of 606.1 per 
100,000 live births (Table 101). Considering 

ChapterX. CongenitalAnomalies 

the Investigation covering deceased chil
dren. 
The frequency of congenital anomalies 

among the 35,095 deceased children under 5 
years of age included in the Investigation 
was obtained from hospital and autopsy ree
ords or from interviews in the children's 

homes. This clmal)ter presents first the num
bers of infants and chihldren 1-4 years of age 
with congenital anomalies, and then an 
analysis of the specific types diagnosed. The 
data on these anomalieS among the 35,095 
deceased children relate to: 27,602 infants 
from aibase of 474,050 live births in the 15 
projects, and 7,493 children 1-4 years of age 
from a base of 1,653,540 population in that 
age group. 

IN DECEASED CHILDREN 

only those with anomalies as underlying or 
associated causes of death, the number was 
2,286, or a rate of 482.2 per 100,000 live 
births. Only 587 or 20.4 per cent of the 2,873 
infants were (lassed as having minor anom
alies, that is, conditions that were present 
but did not contribute to the sequence of 
events leading to death. Although such 
minor anomalies were not involved in the 
fatal outcome, knowledge of their fre
queney in a population is important, as they 
may handicap a surviving child physically 
and mentally. Also, the finding of minor 
anomalies indicates the need for a search for 
serious hidden anomalies. For this reason, 
elpidemniologic studies of causation should 
include time minor as well as the serious and 
fatal anomalies. 

The variation in mortality in these in
fants with anomalies was much less than 
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TAnLm 101. Number of Deceased Infants and Children 1-4 Years of Age* with Congenital Anoma
lies as Underlying or Associated Causes of Death or with Minor Anomalies in 15 Projects. 

1-4 yearsUnder 1year 

Poet	TtlMinor Case of death Cause of death Minor 
Totaect ahem- Total norTotal 
infants Under- Asso. ao' children Under- Asso- aly 

Toa lyToa Tota lying ciated slyr
Total lying ciated 

No. Rate No. Rate No. Rate No. Rate No. RateNo. Rate No. Rate No. Rate 	 No.Rate No.Rato 

2,873 606.1 2.286 482.2 1.697 358.0 589 121.2 587 123.8, 44 20.0 347 '21.0 251 15.2 06 5.8 97 5.9Total ................ 


ARGENTINA 
3 5.0Cliaco Province ..... 74 420.5 62 352.3 50 28-1.1 12 68.2 12 68.2 14 23.2 11 18.2 10 16.6 1 1.7 

17 	 20.2 12 14.3 5 5.9 5 5.9San Juan Province.. 176 753.4 127 5A3.7 91 389.6 30 151.1 .1920!.8 122 26.1 

BOLIVIA project ..... 92 244.6 69 183.5 50 132.9 19 50.5 23 612:1 .1 11.4 9 7.3 4 3.3 5 4.1 5 4.1 

BRAZIL 
Reife.............. 206 677.6 174572A 110 381.6 58190.8 32 1053 18 18.8 1. 14.6 10 10.4 4 4.2 4 4.2
 

1 1.5 4 6.1Ribeir.loPrto ....... 101 553.7 91 498.9 71 380.3 20109.6 10 51.8! 13 20.0 0 13.8 8 12.3 


Sio Paulo ........... .158 787.5 316 5 13.3 223 383.4 93 159.9 1.12 2114.21,16 2.1.4 38 20.2 26 13.8 12 6.4 8 4.2
 

CANADA
 
101 595.2 1.1 82.5 9 53.0,' 14 18.8 9 12.1 7 9.4 2 2.7 5 6.7Sherbrooke .......... 1 730.7 115 677.7 


9 5.4 2 1.2CILE project........ .17 70-1.5 235 530.2 176 10.11 59135A 72 165.2: .11 24.5 39 23.3 30 17.9 
COLOM BIlA 

Call ............. . 107 507.1 90 426.5 59 279.1 31 1.16.9 17 80.6;, 25 30.9 17 21.0 12 14.8 5 6.2 8 9.0
 

Cartagena ....... 110 614.5 87 .186.0 59 329.6 28 156.1 23 128.5' .10.7 23 33.4 1.1 20.3 0 13.1 5 7.3
 

126 649.5 96 194.8 69 155.7 27 139.21 30 15-1.6 16 61.7 32 .12.9 21 28.2 11 14.7 14 18.8,Medellin........... 
EL SALVADOR project 216 696.3 16.1528.7 119 383.6 511.15.1 52167.61 41 42.4 27 28.0 18 18.6 9 .3 14 14.5 

JAMAICA 
Kingston-St. Andrew. 201 490.7 166 105.3 1:1-:127.1 32 78.1 35 85.4' .15 31.3 40 27.9w31 21.6 9 0.3 5 3.5 

MEXICO 
Monterrey..... ... 53 665.9 306 577.21 229 .132.0 601:77 1.15.3 47 88.71 43 25.3 36 21.2 26 15.3 10 5.0 7 4.1

UN lm rl.SATES .. 3. 	 8 5.0
:14 21 1 26 16.2 22 137 4 2.5 

38 81.9 34 
... 222 496.2 188 420.2 150 335.3 

California project 

tilitesuidir I yar of uge lLr 100.000 live I irtliM; others per 100,000 lopulation. 

that found for nany causes (Figure 96). ceased infants, to the lack of inedical atten-

Excluding the Bolivia project, tile rates tion for diagnosis of anomalies, or perhaps 

ranged froln 420.5 to 787.5 per 100,000 live to an actual lower frequency of anoinalies. 

births. Those for anomalies as underlying Certain serious anoinalies that are clearly 

causes varied fromu 279.6 to 432.0 in 13 of the visible tire usually reported even when 

projects. The Sherbrooke project had the medical facilities for diagnosis are liimited. 

very high rate of 595.2. In fact, of the 310 This was the case in the rural 1111fnicipios of 

infant deatls ill that project, 124 or 40.0 El Salvador. The results in Bolivia cer

per cent were of infants with anomialies, and tainly indicate the need for further research 

(as will be reported later in this chapter) into the many unique findings of this Inves

the serious anlllaly anencephahls was tigation in high-altitude areas. 

found nore frequently in Sherbrooke than Infants with anomalies as Ininor condi

in the other projects. The situation ill Bo- tions only were reported frequently in Sao 

livia is lIuzzling; the very low rate (244.6 Paulo and in San Juan Province (244.2 and 

per 100,000 live births) could be attributed 209.8 per 100,000 live births, respectively). 

to failure to find some of the families of de- For six of the countries in which the In

http:52167.61
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Fia. 96. Mortality of Infants with Congenital
Anomalies as Underlying or Associated Causes or 
as Minor Anomalies in 15 Projects. 
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vestigation was conducted, a publication of 
WHO (1971) provided the numbers of 
deaths in 1967 clue to congenital anomalies 
as underlying causes in infants, on the 
basis of the categories of the 1955 Revision 
of the International Classification,of Dis-
eases. Tile death rates per 100,000 live 
births for those six countries, along with the 
corresponding rates as underlying causes 
found in eight projects of the Investigation, 
are as follows: 

WHO data (1067) Investigation 
Canada 403.3 Sherbrooke 595.2 
Chile 356.9 Chile project 403.9 
Colombia 200.9 Cali 279.6 

Cartagena 329.6
Medellin 355.7 
El Salvador 78.6 El Salvador project 383.6 
Mexico 160.6 Monterrey 432.0 
United States 330.4 California project 335.3 

With the exception of the California pro-
ject, the death rates in the project of the 
Investigation were higher and in several 
cases much higher than those in the coun-
tries in which they were situated. This is 

400 600 800 

.AN ,j •I
 
NtMN ,
 

.. f 

+
 

=ASSOCIATED =-IMINOR 
CAUSE ANOMALY 

to be expected since incompleteness of regis
tration, which is p'obably even greater in 
rural areas than in populations studied in 
the Investigation, would affect the quality 
of such data for the country. In such areas 
)roduLcts of pregnancy affected by serious 

anomalies, even when they are born alive 
and live a short time, may often be reported 
as fetal deaths. In the United States report
ing of anomalies as underlying causes is 
probably quite complete, as was indicated 

by the finding in the California project 
(335.3 deaths per 100,000 live births) which 
was practically the same as the rate for the 
country (330.4). 

In the 1955 Revision of tile International 
Classification,of Diseases (WHO, 1957) the 
Section on Congenital Malformations (lid 
not include certain conditions that were 

later added to Section XIV (Congenital 
Anomalies) in the 1965 Revision. One ex
ample is Down's disease, which was for
,nerly included in the section on mental dis
orders. Also in tile Investigation, the con
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Fia. 97. Mortality of Children 1-4 Years of Age 
with Congenital Anomalies as Underlying or Asso
ciated Causes or as Minor Anomalies in 15 Pro-
jects. 
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genital hernias as well as a few other anom-
alies have been added to those in Section 
XIV. However, these additions are not suf-
ficient to explain the differences between the 

data for the countries as a whole and those 
for the projects. The findings of the Investi-
gation are probably more complete than the 
information hitherto available. 

Of the 7,493 deceased children 1-4 years 

of age, 444 or 5.9 per cent were found to 

have at least one anomaly, which gave a 

rate of 26.9 per 100,000 population in that 
age group. The variation was from 18.8 to 
61.7 per 100,000 (Figure 97) in 14 of the 
projects. As in the case of infants, the death 
rate in Bolivia was very low (11.4). The 
comparison of the 1967 rates as underlying 
causes for five countries (WHO, 1971) and 

for the seven projects of the Investigation 
is as follows: 

WHO data, 1967 Investigation 

Canada 12.5 Sherbrooke 9.4 
Chile 5.9 Chile project 17.9 
Colombia 5.4 Cali 14.8 

Cartagena 20.3 
Medellin 28.2 

Mexico 4.1 Monterrey 15.3 
United States 9.7 California project 13.7 

The rates obtained in the Investigation 

in this age period were higher in all projects 
except that in Sherbrooke. (The experience 
in that project was small, and variations 
would be expected to occur from year to 

year; there were only seven deaths of chil
dren 1-4 years of age with an anomaly as 

underlying cause.) The findings of the In
vestigation are providing more complete and 
reliable information regarding the impor
tant problem of congenital anomalies than 
that available from the official reports of 

countries. 

DIAGNOSTIC EVIDENCE
 

The completeness of the information on 
congenital anomalies depends in part on the 
diagnostic evidence available. Table 102 
shows the type of evidence obtained for the 
anomalies assigned as underlying causes of 
death in 1,948 infants and children 1-4 
years of age. Out of this number, autopsies 

had been performed on 544 or 27.9 per cent, 
a proportion that was much higher than 
that for deaths from all causes (16.9 per 
cent). Clinical information only was avail
able for 64.7 per cent. Relatively few anom
alies were included as underlying causes on 
the basis of medical interviews only (80 
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TAntz 102. Evidence for Diagnosis of Congenital Anomalies as Underlying Causes of Death in Chil
dren Under 5 Years of Age in 15 Projects. 

Medical DeathMin certificateand only only rview or other 
Project Total autopsy only recent 

No. % No. % No. % No. % No. % 

Total ................................... 1,048 404 20.7 1,260 64.7 140 7.2 80 4.1 64 3.3
 

ARGENTINA 
Chaco Province ........................ 60 5 8.3 43 71.7 3 5.0 3 5.0 6 10.0 
San Juan Province ...................... 103 21 20.4 72 69.9 7 0.8 3 2.9 - -

BOLIVIA project ........................ 54 3 5.0 30 72.2 2 3.7 5 0.3 5 0.3 
BRAZIL 

Recifo ................................. 126 0 7.1 73 57.9 24 10.0 11 8.7 9 7.1 
Ribeirlo Prto ......................... 79 16 20.3 50 74.7 2 2.5 2 2.5 - -
S5o Paulo ............................. 249 30 12.0 201 80.7 18 7.2 - - - -

CANADA 
Sherbrooke ............................ 108 45 41.7 58 53.7 5 4.6 - - - -

CHILE project .......................... 206 34 10.5 153 74.3 10 4.9 3 1.5 6 2.0 
COLOMBIA 

Cali .................................. 71 10 14.1 53 74.6 3 4.2 2 2.8 3 4.2 
Cartagena............................. 73 17 23.3 43 58.9 8 11.0 1 1.4 4 5.5 
Medellin .............................. 0 5 5.0 70 87.8 - - 4 4.4 2 2.2 

EL SALVADOR project .................. 137 18 13.1 07 70.8 3 2.2 18 13.1 1 0.7 
JAMAICA 

Kingston-St. Andrew................... 105 64 38.8 57 34.5 21 12.7 15 0.1 8 4.8 
MEXICO 

Munterrey............................. 255 15 5.9 200 80.8 1 0.4 13 5.1 20 7.8 
UNITED STATES 

California project ..................... 172 112 05.1 27 15.7 33 19.2 - - - 

deaths or 4.1 per cent) and even fewer on system was classified, this being especially 
the basis of death certificates or other lim- true in the California project. 
ited record (64 deaths or 3.3 per cent). The total numbers of anomalies classified 

The frequency of the diagnoses depends in as underlying or associated causes (cate
part on the seriousness of the anoinalies gories 740-759 of the InternationalClassi
and also on visible signs; for example, it is fication) are given in the Appendix tables. 
probable that nearly all the deaths due to In this chapter the analysis of these data is 
anencephalus or other serious anomalies of in terms of deceased children with specific 
the nervous system were diagnosed (except types of anomalies. In addition to anoma
those for non-registered deaths of infants lies classified in categories 740-759, other 
born at hone). Also, nearly all those with congenital abnormalities in categories 550, 
definite manifestations of Down's disease 551 (congenital hernias), in 524 (congenital 
were detected, while certain congenital de- dento-facial anomalies), as well as in 605 
fects of the heart and circulatory system (congenital redundant prepluce and phi
might have been missed or not clearly speei- mnosis) have been included in tables of this 
fled in the absence of )ostmortem examina- chapter. Such additions have been reconi
tion. mended for inclusion in the section on con-

In assigning associated causes, frequently genital anomalies in the 1975 Revision of 
more than one anomaly of the circulatory the InternationalClassification. 
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T^uLE 103. Number of Deceased Infants"with Specific Congenital Anomalies as Cause of Death or its 

Minor Anomaly in 15 Projects. 
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SPECIFIC CONGENITAL ANOMALIES
 

Tile numbers of deaths in which 20 spe-
cific anoralies or groups of anomalies were 
diagnosed are given in Table 103. Duplica-
tion within these 20 groups has been clim-
inated for this presentation. Even though 
two or more distinct anomalies within one 
system may have been diagnosed and coded 
-e.g., in the heart (categories 746.2 and 
746.3, etc.) or in the musculoskeletal system 
(categories 755, 756)-only one was used in 
order that the data may be compared with 
those published by other authors. Publica-
tions such as the WHO study (Stevenson 
et al., 1966) usually refer to infants with 

anomalies or deaths due to anomalies even 
though there are multiple anomalies. The 
distinction is made here between an anomn
aly assigned as an underlying or associated 
cause or as a minor anomaly only. For ex
ample, anencephalus (740) is incompatible 
with survival and thus was always an un
derlying cause, and Down's disease was al
ways either an underlying or an associated 
cause. However, the reverse was noted for 
anomalies of the eye (744), ear, face and 
neck (745), and many of the digestive, gen
ital and musculoskeletal systems, which 
were frequently found as minor anomalies. 

ANOMALIES OF THE NERVOUS SYSTEM 

Unexpected high frequencies of anomalies Salvador. The death rates from anen
of the nervous system were found in de- cephalus (740), spina bifida (741), and other 

ceased infants in three projects: Sherbrooke anomalies of the nervous system (742, 743) 

in Canada, Monterrey in Mexico, and El are shown in Figure 98. 

Fio. 98. Mortality from Anencephalus, Spina Bifida, and Other Congenital Anomalies of Nervous 
System in Infants in 15 Projects. 
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The rate for anencephalus in Sherbrooke 

was 106.1 per 100,000 live births, which was 

almost three times the rate in the California 

project (38.0) and in Monterrey (37.7). 

The rate in El Salvador was 25.8, while for 
than 20 per 100,000all others it was less 

live births. 
For spina bifida three projects had high 

rates, the highest being that of 128.9 per 

100,000 live births in El Salvador, followed 

by 112.0 in Sherbrooke and 92.4 in Monter-

rey. These rates were significantly higher 

than those in all other projects. 
In Sherbrooke four infants with anen-

as an associatedcephalus had spina bifida 
cause. Also there was one such death in each 

of the projects in El Salvador, Medellin, and 

California. 

system arcAnomalies of the nervous 
usually serious, and of the 511 deceased in

fants with such conditions, in 419 or 82.0 per 

cent they were underlying causes and in 

70 (13.7 per cent) associated causes (Table 

104). In only 22 deceased infants (4.3 per 

were such anomalies considered minor.cent) 
In the Sherbrooke and El Salvador projects 

(as well as in three others) all of these 
as underlying or asanomalies were classed 

sociated causes. 
In the rural municipios of El Salvador 

there were 18 infants with anomalies of the 

nervous system, which gave a rate of 333.3 

per 100,000 live births (Table 105). The 

rate for the city of San Salvador was less 

than half as high-156.1-and the difference 

is significant. Though the numbers are 

ciated Causes or as Minor Anomalies in 15 Projects. 

b
Total Underlying cause Associated cause 

Project 
No. Rate No. Rate No. Rate 

14.8511 107.8 419 88.4 70
Total .......................... 


ARGENTINA 17.014 79.5 9 51.1 3
Chaco Province ............... 
 2 8.698.5 19 81.3San Juan Province ............ 23 
 --

Deaths' of Infants with Congenital Anomalies of Nervous System as Underlying or Asso-
TALE 104. 

BOLIVIA project ................ 

BRAZIL 

Recife ........................ 
Ribeirio Preto ................ 
Sao Paulo .................... 

CANADA 
Sherbrooke .................. 

CHILE project .................. 
COLOMBIA 

Cali....................... 

Cartagena ................... 

Medellin ..................... 


EL SALVAI)OR project ......... 

JAMAICA
 

Kingston-St. Andrew ........... 

MEXICO
 

Monterrey. .................. 

UNITED STATES
 

California project .............. 


a Rates per 100,000 live births. 

7 18.6 7 18.6 

5 16.436 118.4 31 102.0 

15 82.2 12 05.8 1 5.5 
20.668 116.9 52 89.4 12 

11.838 223.9 36 212.1 2 
18.447 107.8 37 84.9 8 

3 14.216 75.8 12 56.9 
14 78.2 11 61.5 3 10.8 

14 72.2 10 51.5 3 15.5 
58 187.0 47 151.5 11 35.5 

30 73.2 24 58.6 3 7.3 

91 171.7 80 150.9 9 17.0 

11.240 89.4 32 71.5 5 

Minor anomaly
 

No. Rate
 

22 4.6 

2 11.4 
2 8.6 

--

2 11.0 
4 6.9 

--
2 4.6 

1 4.7 
--

1 5.2 
--

3 7.3 

2 3.8 

3 0.7 

and the totals in this table are smaller than e of anomaly of the nervous system 
in Table 103.b Several infants had more than one ty 

the totals for the three types of anomales of the nervous system shown 
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TABLH 105. Deaths of Infants with Congenital Anomalies of Nervous System in Urban and Rural 
Areas of El Salvador Project. 

Infants with 
ranomalesArea 

No. Rate 

San Salvador .................... 40 156.1 

Rural municipios................. 18 333.3 


IRates per 100 000 live births.
 
bFour infants had two anomalies.
 

small, this is a valuable clue for research 
into the causation of these serious anonm-
lies. It may be, for example, that there is 
something lacking in the diet in the rural 
municipios and that the deficiency of that 
element is greater than in the city. The In-
vestigation was very well conducted in El 
Salvador even though the diagnostic facili-
ties were limited in the rural municipios. 
Therefore, this may represent the most coin-
plete data collected in an area known to 
have an unusually high frequency of serious 
nutritional deficiency. It has been known 
for some time that certain antimetabolites 
produce teratogenic effects through nutri-
tional or toxic mechanisins. Such is the ease 
of Aminopterin I4-,iiiino-l)teroylglutamic 

acid), an antimetaolite of folic acid used in 
the treatment of leukemia, which has been 
known to produce cleft lip and cleft palate, 
hydroceplhalus, anenceplhalus, and encepla-
locele as observed in embryos and fetuses 
of women who have used that drug as an 
abortive (Thiersch, 1956; Warkany et al., 
1959). The question remains whether there 
is a possibility that chronic deficiency of nu-
trients such as folic acid, operating perhaps 
through various generations, could be re-
sponsible for increased frequency of these 
serious anomalies. If the health status of the 
mother was altered by nutritional deficiency, 
such damage might be transmitted to her 

anornlles"nervous systemoAneneephalus Spina hifida Other of 

(740) (741) (742, 743) 

No. nate No. Itate No. Itate 

6 23.4 2) 113.2 8 31.2 
2 37.0 11 203.7 6 111.1 

children. Excessive death rates for protein 
malnutrition in deceased children were 
found in the El Salvador project, as was 
shown in Chapter IX (Nutritional Defici
ency). The data surely indicate the need for 
further research in this field. 

Because of the prol)able importance of 
age of the mother at birth of child as a de
terinining factor, (lata on maternal age are 
presented for infant deaths from congenital 
anonlries of the nervous system (Table 
106). 

For seven projects the distributions of live 
births were available for use in calculation 
of death rates by age of mother (Table 107). 
Fortunately, three of these projects aire the 
ones with unusual frequencies of anomalies 
of the nervous system. 

The death rates for these anomalies in 
Shterbrooke were high in infants of young 
mothers and declined in the older mothers. 
In El Salvador the rate was high for young 
mothers but eveen higher for mothers agedh 
35 years and over (Figure 991. Thus the 
l)atterns of mortality in these two projects 
appear to differ. In the El Salvador pro
ject the rate was high due to spina bifida, 
while in Sherbrooke the rate was high for 
that condition as well as for anencel)halus. 
It is possible that the causative agents of 
anencephalus and spina hifida differ also. 
The pattern in Monterrey is similar to that 
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TADLE 106. Deaths of Infants with Congenital Anomalies of Nervous System by Age of Mother in
 
15 Projects.
 

Under 20-24 25-29 30-34 3 yea Unknown
 

Project Total 20 years years years years 

511 08 154 108 77 73 31

Total ............................ 


ARGENTINA --
Chaco Province ................. 14 6 4 4 1 


-
San Juan Province .............. 23 1 8 3 a 

BOLIVIA project ................. 7 - 1 2 2 1 1
 

BRAZIL 
10 8 - 8 4
 

1 1

Recife ......................... 36 6 

Ribetrfio Prto .................. 15 - 8 3 2 


24 15 11 9 2
GAo Paulo ...................... 68 7 

CANADA
 2 3 18 10 5
Sherbrooke ..................... 38 


CHILE project ................... 47 6 14 10 8 8 1
 

COLOMBIA
 
2
Cali ........................... 16 4 4 3 1 2 


Cartagena ..................... 14 4 1 - 4 6
-
3 1 3 3
Medellin ....................... 14 2 2 


12 -
EL SALVADOR project .......... 58 12 10 9 0 


JAMAICA
 
Kingston-St. Andrew ............ 30 4 10 6 4 4 2
 

MEXICO
 
Monterrey ..................... 91 10 18 20 20 14 9
 

UNITED STATES
 
California project ............... 40 8 12 12 5 2 1
 

in fourin El Salvador; here the death rate was high system by infant's birth order 

for mothers aged 30-34 years, and there was projects (Table 108). Though the numbers
 

a slight decline in the oldest age group. Tile of deaths were small in three of these pro
differences in patterns in the four projects jects, in one-Monterrey-there were 91
 

with relatively low rates may be due to the deaths. In this project the death rate in

small numbers. creased from 94.3 per 100,000 live births for
 

Data were also available for analysis of first births to a rate of 258.4, or more than
 

mortality from anomalies of the nervous two and one half times greater, for births of
 

TAutL, 107. Mortality' of Infants with Congenital Anomalies of Nervous System by Age of Mother 
in Seven Projects. 

ARGEN- EL SAL- UNITED 
TINA BRAZIL CANADA CHILE VADOR MEXICO STATES 

Age of mother Chaco SAo Paulo Sherbrooke project project Monterrey California 

Province project 

171.7 89.4Total ..................... 79.5 110.9 223.9 107.8 187.0 


Under 20 years ............ 177.1 153.6 207.7 08.0 211.3 210.9 115.7
 

20-24 years ............... 84.7 132.7 287.4 09.9 163.0 131.7 74.7
 

25-29 years ............... 95.0 80.9 180.0 91.0 128.5 145.5 06.4
 

30-34 years ............... 37.0 111.9 197.3 128.7 199.4 229.6 90.3
 

35 years and over .......... - 133.9 110.3 150.4 297.0 202.8 74.0
 

S Rates per 100,000 live births. 
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Fia. 99. Mortality of Infants with Congenital Anomalies of Nervous System by Age of Mother in 
Seven Projects. 

300 CHACO SAO PAULO CHILE MONTERREY CALIFORNIA 

fi PROVINCE PROJECT PROJECT 

i 200 

0 0 

10 EL SALVADORoSHERBROOKE 

PROJECT 

IUS ,nu..in W IS N MU MM IS- I I I I I I I I I I I J i. nu 
0 

AGE OF MOTHER IN YEANS 

fifth or higher orders (Figure 100). In comments on anencephalus in Birmingham, 
Sherbrooke the rates were high both for first England, an increased incidence in first
births and for fifth or later births, though born children and a slight increase with 
in the latter group there were only six maternal age were found. In Monterrey, 
deaths. In this project 18 of the 38 deaths where the death rate for congenital anomna
from congenital anomalies of the nervous lies of the nervous system increased with 
system as underlying or associated causes birth order, only 20 death.s were due to 
were due to anencephalus. anencephalus, the rest, being due to spina 

According to McKeown (1961) in his bifida and other anomalies. There is a pos-

TABLE 108. Mortality of Infants with Congenital Anomalies of Nervous System by Birth Order in 
Four Projects. 

AME.-XICo U Nrirni)STATES 
Birth order Sherbrooke project Monterrey projectCANADA CIIILE 

Number 

Total ........................... 38 47 91 '10
 

1............................... 18 12 10 17
 
2............................... 7 8 8 12
 
3............................... 5 7 12 .1
 
4............................... 2 4 11 3
 

5 and over ...................... 6 14 40 .1
 
2 10 -Unknown ...................... -


Rates per 100,000 live births 

Total .......................... 223.9 107.8 171.7 89.4
 

1............................... 262.6 81.4 9-1.3 88.0
 
2............................... 154.8 77.1 95.2 92.5
 
3............................... 208.0 116.7 169.2 (13.1

4 ............................... 164.4 114.2 1906.2 99.5
 
5 and over ...................... 304.1 197.3 258.4 120.7
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Fia. 100. Mortality of Infants with Congenital Anomalies of Nervous System" by Birth Order in 
Four Projects. 

SHERBROOKE CHILE PROJECT MONTERREY CALIFORNIA PROJECT 

300 

200 

100 S* % 

I I II I I I I I I I I I I I I I I I , 

I 2 3 4 34 I 2 3 4 5# I 2 3 4 54 I 2 3 4 54 

11RTHORDER 

MoI-,.oy f-la show. elho 10, 0noncepfialt. 

sibility that tile death rates by birth order 
are different for these two types of anoma-
lies of the nervous system. In Figure 100 the 
rate for anencephalus (category 740) is 
shown for Monterrey, although it is based 
only on small numbers; this rate did not 
increase for fifth and later births. 

For El Salvador, the numbers of deaths 
from anenceplaIlus and other anomalies of 
the nervous system by birth order are given 
in Table 109 (even though the base for rates, 

TAHLEX109. Number of Deaths from Congenital 

live births by birth order, is not available). 
Seventeen of the 58 deaths were of first
born infants and 16 others were of fifth or 
higher birth orders. Both El Salvador and 
Monterrey have high birth rates and thus 
many births are of high birth order. While 
the cause of these anomalies is not known, 
the data are sufficient to show that inany 
of these deceased infants were of high birth 
orders. In Monterrey, 15 of the deaths (16.5 
per cent) were of infants of the ninth or 

Anomalies of Nervous System by Type and by 

Birth Order in Monterrey and El Salvador Projects. 

Birth order 

Total .......................... 


1.............................. 

2.............................. 

3.............................. 

4.............................. 

5.............................. 

6 ............................. 

7............................. 

8............................. 

0 and over .................... 

Unknown ..................... 


Monterrey El Salvador project 

Others Others 
Total Aneeph- of nervous 

aotslsystem 
Total Aneneph-u 

alus 
of nervous 

system 

91 20 71 58 8 50 

10 
8 

12 

2 
2 
4 

8 
6
8 

17 
9
8 

3 
2 

-

14 
7
8 

11 
4 

3 8 
43 

8 1 
-

7
3 

8 1 7 3 2 1 
9 1 8 3 - 3 
4 

15 
1 
1 

3 
14 

4 
3 

-
-

4 
3 

10 5 5 - -
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higher order, which is indicative of an un-
usual frequency in such orders. 

The unusually high death rates for an-
encephalus in Belfast, Ireland (Stevenson 
and Warnoek, 1959) have been known for 
many years, and Stevenson et al. (1966) 
also found evidence of high frequency in 
Alexandria, Egypt, as well as many cases 
in Bombay, India, and in one of the hos-
pitals in Mexico City. In their study (1966) 
stillbirths and live births were combined in 
the analyses. From the tabulation of their 
cases it is possible to obtain the number of 
anomalies of the nervous system in those 
born alive and to calculate rates. In thie 
Belfast series of 27,138 live births there were 

145 infants with anomaiis of the nervous 
system, or a rate of 534.3 per 100,000 live 
births, which is much higher than that foundt 
in any of the projects in the Investigation. 
However, in Belfast the number of still-
births with anomalies of the nervous sys-
ten, principally aneneephalus, was prac-

tically the same as the number of those 
born alive with such anomalies (146 still
births and 145 live births). In the series 
in Egypt the number of live-born infants 
with such anomalies was 12, or 136.2 per 
100,000 live births, which is lower than the 
rates in three )rojects of the Investigation. 
However, there were in adhitio11 6. fetal 
deaths with those conditions, which indi
eated a high total frequency of anonmalies 
of the nervous system. The sant- unequal 
distrilution of tlese anomalies of the nor
vous system (64 fetal deaths to 12 live 
births) may be occurring illother areas. 
Ihus mealsuement of this serious Itrolllem 
Icquires thorough investigation of both fetal 
dleaths and live births. c etha liv thse 

lies of the ,evous system in six cities ili 
the A ias, in aih 110, werelr irs ete 


obtained fron basic tabulations in the 
WHO study (Stevenson et al.. 19661. Three 
cities-Silo Paulo, Mexico ('ity, and Pan
ania-apl)eare(d to have similar rates, and 

TAInu.; 110. Mortality front Congenital Malformations" Diagnosed in Singlh Live Births in Hospitals
in Latin America in WHO Study Condutied in 1061-106.1. 

-Centra Iirvr os8 myntle
Total 

Totaluinti
Single Malfornmed Anenceph-

City live Total ailu 
births B I and B2 

No. Rate No. Hate No. Hate 

BRAZIL-
S o Paulo .... 13,910 198 1.423.4 20 143.8 2 14.4 

CHILE 
Santiago ..... 23.085 213 922.7 23 990 4 I.,3 

COLOMBIA 
nogotA ........ 18.408 318 173,2 i9 103.2 - -
Medellin ..... 20,191 217 1,074.7 II 54.5 4 19.8 

MEXICO 

1,own's Ileart 

S(Iioa
Ift ja 

Oisease 
ter A 

great
vnls 

HII. ".6 I',7. (1 

No. Ilate No. Hate No. IRate No. Hate 

14 OM. I 28.8 7 50.3 0) 6.1.7 

12 52. 7 30.3 ;17 160.3 :t 13.0 
7 

2 10.91 17 02.4 i0 54:1 9 48.0 
4 111.8 3 1.1.918 89.1 17 84.2 

AexicoCity . 38,390 488 1,271.2 G0 156.3 I6 .11.720 75. 5 15 311.1 (18 177.1 30 78.1 
PANAMA 

Panama City. 15.57.1 306 1,964.8 24 15.1.1 5 32.1 10 64.2 9 

hlates per 100,000 live nirths.
bThe Codes A-D used in the Basic Tabiulations are Riven.
 
c Two hospitals lexican Institute of Social Securit.'.
of 
Source: Stevenson dtal. (1066). Basi Tabulations of Coaiparative Stuly of Congenital 

7.8 1. 06.:3 2 12.8 

Malforuations of WHO. 
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they were slightly lower than the total rates which each product of conception is exam

obtained in the Investigation in the projects ined and the findings are analyzed in terms 
in El Salvador and Monterrey. Since in the of fetal deaths as well as live births, since 
WHO prospective study a record was made these anomalies of the nervous system may 

for each birth and the data were restricted be found frequently in those dying before 

to hospital births, and as sone of the in- delivery. At the same time the value of dif

fants with anoinalies of the nervous system ferentiating the findings in those born alive 
were living, the rates wouhl be exlpected to is stressed, since such data should be more 

be higher than those for deceased infants in complete and comparable. Knowledge of 
the general polluhttion, as in the ease of the the frequency of these anomalies in both 

Investigation, fetal deaths and live births is essential for 
Trhe Investigation findings for Sher- studies of causation and hence for preven

brooke, Monterrey, and El Stlvador cer- tive measures. 
tainly indicate an imiportant field for fur- In the California project, in two-thirds 
ther research into speeific cause or causes, of the deceased infants with anomalies of 
Moreover, tile results of the WHO study the central nervous system, anomalies of 
indicate the valle of a prospective study in other systems were diagnosed also (Table 

TAinx. Ill. Additional Congenital Anomalies in Association with Those of Central Nervous System 
in Deceased Infants in 15 Projects. 

Additional anomalies 
Number 

With with N1lusculo- Genito-
Total 

Project anomalies additional skeletal Digestive urinary
ssytetem Otherl"y stern 

nervous 17 --756) (72. 753) (7i(, 747)of alnalies syeu-,I, system 

system _______ _______ 

No. " No. % No. No. % No. 17 No. % 

Total .......... .... ..... 511 178 34.8 110 21.5 61 11.9 33 6.5 27 5.3 48 9.4
 

ARGENTI NA 
Cliaco Province .......... 14 3 21.4 2 14.3 - - 1 7.1 - -
San Juan Province ....... 23 7 30.4 5 21.7 2 8.7 - - 2 8.7 - -

BOl.lVIA project......... 7 2 # 2 #----I #
 
IRAZIL 

Recife ................. 30 11 30.0 0 10.7 3 8.3 1 2.8 3 8.3 1 2.8
 
aibeiro Prto........... 15 3 20.0 1 0.7 1 0.7 - 1- 0.7 1 0.7
 
Slo Paulo .............. 68 20 29.4 13 19.1 7 10.3 1 1.5 2 2.0 3 4.4 

CANADA 
Sherbrooke ............... 38 10 42.1 13 34.2 4 10.5 2 5.3 2 5.3 3 7.9 

CIIIILE project ............ 47 21 44.7 10 21.3 7 14.0 2 4.3 2 4.3 10 21.8 
COI.OM IlA 

Call .................... 10 4 25.0 3 18.8 - - 0.2 1 0.2 2 12.5
 
Cartavena ............ 14 5 35.7 3 21.4 2 14.3 I 7.1 - - 1 7.1
 
Medellin................ 14 7 50.0 4 28.6 2 14.3 - - 1 7.1 1 7.1 

El SA.VADOR project .... 58 12 20.7 II 19.0 2 3.4 4 6.0 1 1.7 2 3.4 
JAMAICA 

Kingston-St. Andrew ..... 30 0 30.0 0 20.0 4 13.3 3 10.0 1 3.3 3 10.0 
MEXICO 

Monterrey .............. 91 31 34.1 20 22.0 11 12.1 11 12.1 2 2.2 6 0.0 
UNITEIM STATES 

California project ....... 40 27 07.5 11 27.5 10 40.0 7 17.5 8 20.0 14 35.0
 

Categories 550, 551,524, 749-761. 
, More than one anomaly of the digestive system and in the group termed "other" may he included.
 
V Per rent not cnlculated for base less thn 10.
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111). An explanation for this high propor- tional anomalies of other systems. Those 
tion may be the completeness of the infor- most frequently found were in the muscu
mation recorded. In five other projects at loskeletal system: a total of 110, or 21.5 per 
least one-third of the deceased infants with 100 deaths of infants with anomalies of the 
anomalies of the nervous system had addi- nervous system. 

DOWN'S DISEASE 

Down's disease (trisomy 21) is a severe derlying cause and in 220 associated cause 

developmental disease affecting various sys- (Table 112). As can be seen, use of the un
tems and characterized by the presence of derlying cause alone would provide inforina
an extra, sinal! chromosome conventionally tion on only 28.1 per cent of these deaths. 
termed No. 21. This congenital anomaly for The total rates in infancy varied from a low 
which methods of prevention are currently of 18.6 per 100,000 live births in the Bolivia 
being recommended is of special interest at project to 111.7 in Cartagena (Figure 101). 
this time. The rates as underlying cause were highest 

In the 15 projects there were 306 infant in the two projects with the highest total 
deaths clue to this disease; in 86 it was un- rates (Cartagena and Medellin). 

TABLE 112. Down's Disease as Underlying or Assoialed Cause of Death' in Children Under 5 Years, 

in Two Age Groups, in 15 Projects. 

Total Underlying Associated Total Underlying Associated 

Project No. Rate No. Hate No. lIate No. Ralte No. Itate No. Rate 

Under I year 1-4 years 

Total .................... ............ 306 14.6 86 18.1 220• 46.4 89 5.1 35 2.1 54 3.3 

ARGENTINA 
Chaco Province ...................... 8 45.5 4 22.7 .I 22.7 4 6.6 4 6.6 - -

San Juan Province .................... 14 50.9 2 8.0 12 51.4 .I 4.8 - - 4 4.8 
BOI.IVIA project ...................... 7 18.0 I 2.7 6 16.0 1 2 1.6 - - 2 1.0 
BRAZIL 

Recife .............................. 1 62.5 3 9.9 16 52.6 3 3.1 I 1.0 2 2.1 
fibeirfio Prato ....................... 14 70.8 5 27.4 9 411.3 4 0.1 2 3.1 2 3.1 
Sao Paulo ........................... 34 58.5 I1 18.9 23 39.5 9 4.8 2 1.1 7 3.7 

CANADA 
Sherbrooke ......................... 8 47.1 1 5.9 7 41.2 4 5.4 4 5.4 - -

CHILE project ........................ 42 06.4 15 34..4 27 62.0 11 6.0 5 3.0 6 3.6 

COLOMIBIA 
Cali ....... ........................ 10 ,17.4 1 4.7 9 .12.7 5 6.2 - - 5 6.2 
Cartagena ........................... 20 111.7 8 44.7 12 67.0 5 7.3 2 2.0 3 4.4 
Medellin ........................... 19 07.0 9 46.4 10 51.5 0 12.1 3 4.0 6 8.0 

EL SALVADOR 
JAMAICA 

project ................ 22 70.0 5 16.1 17 54.8 
I 

5 5.2 3 3.1 2 2.1 

Kingston-St. Andrew ................. 27 65.0 6 14.6 21 51.3 13 9.1 a 4.2 7 4.0 
IEXICO 
Monterrey........................... 47 88.7 12 22.6 35 66.0 0 3.5 1 0.6 5 2.0 

UNITED STATES 
California project ..................... 15 33.5 3 6.7 12 20.8 5 3.1 2 1.2 3 1.9 

Rates under 1 year of ago per 100,000 live births; others per 100,000 population. 
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Fia. 101. Mortality of Infants with Down's Dis- and Mexico City (160.3 and 177.1 per 100,
ease as Underlying or Associated Cause in 15 Pro- 000 live births) were higher than those of 
jects.DETSPt1000LVBITS00lvbitsweehgethntoef

, 
0 ,o 80 10 vestigation (96.4 and 88.7, respectively). 

., .Since many children with Down's disease do 

- .. .not die in infancy, the findings in the WHO 

_ ... .. . study could be expected to be higher than 

those for deceased infants in the Investigo-

jers.DATS0,o0 LIVES,,, the Chile and Monterrey projects in the In-

MMio . . . . 
~ -0P~,011111~19 	 tion. 

Wit .In the age group 1-4 years 89 deaths were 
due to Down's disease as underlying or assoWJim OVU, 


110,PLO sociated cause. This represents 20.0 per
 

cent of the deaths with congenital anom-
SHmAOOoEa 
oio nv ' alies in this age group. Medellin, which had 

M one of the highest rates for this disease inMUNIA9,10 
mm [ 	 infancy, had the highest in this age group. 

UNDELYING CAUSE ASSOCIATED CAUSE It is well known that older mothers are 
more frequently the ones who have a child 

with Down's disease. This was the case inMedellin and Sfio Paulo had rates similar 

in size to those found in the WHO study the projects in the Investigation, as can be 

How- seen in Tables 113 and 114. Of the mothers(Stevenson et al., 1966) (Table 110). 

ever, the rates in that study for Santiago with ages known, 138 out of 289 (or 47.8 per
 

TALs 113. Deaths of Infants with Down's Disease as Underlying or Associated Cause by Age of Moth
er in 15 Projects. 

Project Total Under 20-24 25-20 UO-34 35 ?,cars Unknown 

r0 years years years years an over 

39 40 52 138 17Total ............................ 306 20 


ARGENTINA 
Chaco Province ................. 8 - - - 1 6 1 

San Juan Province .............. 14 - 2 3 1 8 -

BOLIVIA project ................ 7  3 1 2 1 -

BRAZIL 
1 2 2 12 1Recifo ......................... 19 1 


Ribeirao Pr~to.................. 14 - 1 
 2 3 6 2 
12 1Sao Paulo ...................... 34 2 6 5 8 


CANADA 

Slherbrooke ..................... 8 - I - 1 6 
7 8 21 -

CHILE project ................... 42 2 4 

COLOMBIA 
Call ........................... 10 - 1 
 2 2 4 	 1 

5Cartagena ..................... 20 2 3 2 2 6 

4 10 -

Medellin ....................... 19 3 1 1 

EL SALVADOR project .......... 22 - 3 3 5 11 -

JAMAICA 
Kingston-St. Andrew ............ 27 2 4 5 5 10 1 

MEXICO 
5 20 4Monterrey ..................... 47 6 8 4 

UNITED STATES 
3 3 51California project ............... 15 2 1 
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TABLE 114. Mortality, of Infants with Down's Disease as Underlying or Associated Cause by Age of
Mother in Seven Projects. 

ARGEN. EL SAL- UNITED 
Age of mother TINA BRAZIL CANADA CHILE VADOR MEXICO STATESClIaco Srio Paulo Sherbrooke project project Monterrey California

Province project 

Total...................... 4 .5 58.5 47.1 06.4 70.9 88.7 33.5 

Under 20 years ............ - 43.9 - 32.0 - 124.0 30.2 
20-24 years ............... 
25-20 years ............... 
30-34 years ............... 
35 years and over .......... 

. 

.-
-

42.3 
216.2 

32.5 
29.0 
81.4 

178.6 

16.0 
-

39.5 
358.0 

27.0 
62.4 

126.0 
386.4 

30.7 
42.8 

110.8 
272.2 

57.6 
28.7 
50.5 

285.3 

0.5 
25.2 
56.6 

105.7 

1 Rates per 100,000 live births. 

cent) were 35 years and over at birth of the wereWhen the data combined for seven 
child, and nearly two-thirds (63.8 per cent) projects for which the distributions of live 
were at least 30 years of age. births by age of mother were available (the 

For infants of mothers aged 35 years and projects in Table 114) the following rates 
over, the death rates for Down's disease in per 100,000 live births were obtained: 
seven projects (Figure 102) were very high, Under 20 ycars 38.8 
especially those in Sherbrooke and Chile, 20-24 ye~n's 28.1 
which were about two times those in S5o 25-29 years 30.9 
Paulo and California. Variations in pat- 30-34 years 77.1 
terns in the p)rojects al)pear to be clue in 35 years and over 266.6 
part to small numbers, as in Chaco Province The very high rate for infants of mothers 
and Sherbrooke. Monterrey, oil the other aged 35 years and reveals the greatover 
hand, had a distinct pattern, with high rates risk in that age group of having a child 
in infants of young mothers and low rates with Down's disease who dies in infancy
for those of mothers 25-29 years of age. 2.7 per 1,000 live births. 

Fic. 102. Mortality of Infants with Down's Disease as Underlying or Associated Cause by Age of
Mother in Seven Projects. 

iO CHACO SAO PAULO SHERBROOKE CHILE EL SALVADOR MONTERREY CALIFORNIA 
PROVINCE PROJECT PROJECT PROJECT 

- 300 

oo1i00 

-1 IJ I II--I J I L . I - -1 -L 

AGE Of MOTHER IN YEARS 

0 
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mothers 45 years of age and over, accordingIn the WHO study (Stevenson et al., 

1966) one half of infants with Down's dis- to this study. 
born to mothers 35 The selection of the underlying cause in ease (176 of 347) were 

deaths of children with Down's disease was years of age and over. In that study the 
were very low for infants of mothers at times difficult, particularly in those inrates 

aged 20-29 years, after which they in- which other anomalies such as ostium pri

creased- rapidly, reaching extremely high mum, interventricular septal defect, or duo
were also present. The underlevels for mothers aged 40 years and over. 	 denal atresia 

These rates per 1,000 total single births 	 lying cause was assigned to the congenital 

(fetal deaths and live births) were as fol-	 anomaly most closely related to the terminal 
or direct cause of death. The associationlows: 

anoma
35-9 40-44 46 years between Down's disease and other 

Less than 16-19 90-24 15-!9 30-34 
16years yeors yeor years years yea-, years nrdover lies was frequently found. Such anomalies 
0.30 0.50 0.32 0.38 1.63 2.11 6.34 18.65 were not considered as components of the 

Thus, the risk becomes very great for older chromosomal abnormality of Down's dis

mothers; in fact, as high as 1 in 60 for ease. 

TAIuL 115. Additional Anomalies in Association with Down's Disease in Deceased Infants in 15 Pro
jects. 

Additional anomalies 

Number 
Total with Musculo-

ProjctProject with~Down'sadditional Circulatorysse Digestiveytm, skeletalytm Ohranomalies 
(7ltn system-., systemgo Ohrdisease (746,747) (754-750) 

No. % No. % No. % No. % No. 	 % 

Total ................................. 300 148 48.4 99 32.4 44 14.4 10 6.2 30 0.8 

ARGENTINA 
Chaco Province ...................... 8 -

San Juan Province .................... 
BOLIVIA projeot ...................... 

14 
7 

9 
2 

64.3 
# 

7 
-

50.0 
-

3 
2 

21.4 
# 

-
-

•-
-

2 
2 

14.3 
# 

BRAZIL 
Recife ............................... 
RibeirSo PrOto ....................... 

19 
14 

11 
8 

57.0 
57.1 

8 
7 

42.1 
50.0 

1 
1 

5.3 
7.1 

1 
-

5.3 
-

3 
-

15.8 
-

Sao Paulo ........................... 34 14 41.2 7 20.0 3 8.8 3 8.8 4 11.8 
CANADA 

Sherbrooke ........................... 
CHILE project ....................... 

8 
42 

5 
10 

# 
45.2 

4 
14 

# 
33.3 

2-
8 10.0 2 4.8 2 

- -
4.8 

COLOMBIA 
Call ................................ 10 5 50.0 3 30.0 2 20.0 1 10.0 2 20.0 

Cartagena ........................... 
Medellin ............................. 

20 
10 

8 
8 

40.0 
42.1 

3 
4 

15.0 
21.1 

3 
5 

15.0 
26.3 

2 
1 

10.0 
5.3 

3 
3 

15.0 
15.8 

EL SALVADOR project ................. 22 11 50.0 8 30.4 1 4.5 3 13.6 1 4.5 

JAMAICA 
Kingston-St. Andrew ................. 27 10 59.3 15 55.0 3 11.1 1 3.7 - -

MEXICO 
Monterrey........................... 47 20 42.0 It 23.4 5 10.0 4 8.5 4 8.5 

UNITED STATES 
California project ..................... 16 12 80.0 8 53.3 5 33.3 1 6.7 4 26.7 

Categories 524, 550, 551,749-751. 
b More than one anomaly of this system may be included. 
V Por cent not calculated for base less titan10. 
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Stein and Susser (1971), in a paper on the 
preventability of Down's disease, recoin-
mended specific preventive measures aimed 
at reducing the frequency of this serious 
condition. There are sound bases for educa-
tion of parents and for genetic counseling 
to prevent the birth of a child with Down's 
disease. The well-known relationship of the 
frequency of this chromosomal abnormality 
with increase in maternal age has been col-
roborated by this Investigation. Also theavailability of (liagnostic tests for those 
availabilit ofteian i sts1971) athe 

risk of giving birth to a child with this con-
genital anomaly should be mentioned among 
the bases for prevention. 

In nearly half of the 306 deaths from 
Down's disease additional anomalies were 
found (in 148 or 48.4 per centi. The most 
frequent were those of the circulatory sys-

Chapter X. Congenital Anomalies 

tern; in fact, 99 (32.4 per cent) of the in
fants dying from this disease had circula
tory anomalies as well (Table 115). In four 
projects half had circulatory anomalies, al
though other anomalies were also found. 
Unfortunately it was not always possible to 
establish the specific type of anomaly of tile 
circulatory system, although the diagnosis 
of congenital heart disease was made on 
clinical grounds. For this reason, the anom

111ly most frequently mentioned was unspeci
fied congenital anomalies of the heartwomnad(tei Ssse, 171 ti grat(746.9). Interventricular septal defect
(746.9) wntfqentia Se eec 
(746.3 was next in frequency. Several 
anomalies of the upper digestive tract (cleft 
palate and lip) and of the lower digestive 
system with obstruction of the small intes
tine were found in association with Down's 
disease. 

ANOMALIES OF CIRCULATORY SYSTEM
 

Anomalies of the circulatory system were 
the most common. In fact, 963 or 33.5 per 
cent of the 2,873 deceased infants with con-
genital anomalies had at least one anomaly 
of the circulatory system (Table 116 and 
Figure 103). Usually these conditions were 
serious and only 42 of these infants had only 
a minor anomaly of the circulatory system. 

The variation in mortality from these 
conditions was great. The Bolivia project 
had a rate of 53.2 per 100,000 live births, 
or about one-sixth that in Sherbrooke 
(300.5). Ten projects had rates of at least 
200.0 per 100,000 live births, which indi-
cated considerable consistency in the fre-
quency of these serious defects of heart and 
circulatory system. 

The assignment of underlying cause in the 

presence of various forms of anomalies of 
heart and great vessels can be extremely 
difficult and at times impossible. No special 
rule was followed in the classification and 
coding of these multiple anomalies, except 
that the one stated in the record (clinical 
or autopsy) and thought to be the most se
rious was selected. Likewise, it was very
difficult at times to decide which of the other 
anomalies of heart and vessels were con
tributors to death, since it is known that 
tinder certain circumstances, an anomaly 
in this system can serve as compensatory 
mechanism of another and even be lifesav
ing. 

Another difficulty in assigning causative 
value to an anomaly derives from the con
cept of anomaly. In fact, some of these 
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TABLE 110. Deaths' of Infants with Congenital Anomalies of Circulatory System as Underlying or 
Associated Causes or as Minor Anomalies in 15 Projects. 

lProject 
No. 

Total 

Rate 

Underlying cause 

No. Rate 

Associated 

No. 

cause 

IRate 

Minor 

No. 

anomaly 

]ate 

Total ........................... 963 203.1 (115 129.7 306 64.6 42 8.0
 

ARGENTINA 
96.6 5 28.4 - -

Chaco Province ................ 22 125.0 17 

San Juan Province ............. 53 226.9 21) 124.1 23 98.5 1 4.3 

BOLIVIA project ................ 20 53.2 15 39.9 4 10.6 1 2.7 
BRAZIL 

Recile ........................ 69 227.0 .11 134.9 
 25 82.2 3 9.9 
Ribeiriio Prato ................. 42 230.3 23 126.1 17 93.2 2 11.0 
Silo Paulo ..................... 150 257.9 101 173.7 .41 70.5 8 13.8 

CANAI)A 
Sherbrooke .................... 51 300.5 :37 218.0 12 70.7 2 11.8 

CHILE project .................. 94 215.7 58 133.1 34 78.0 2 4.6 
COLOM BIA 

Cali .......................... 48 227.5 30 1.12.2 17 80.6 1 4.7
 
Cartagena ..................... 37 206.7 22 122.9 12 67.0 3 16.8
 
Medellin ...................... 37 190.7 26 134.0 9 46.4 2 10.3
 

El, SAIVADOR project ......... 54 174.1 35 112.8 19 61.3 - -

JAMAICA 
Kingston-St. Andrew........... 78 190A 51 124.5 23 50.2 4 9.8 

MEXICO 
Monterrev .................... 106 200.0 74 139.6 31 58.5 1 1.9 

UNITEI) I'TATES 
California project .............. 102 228.0 50 125.2 34 76.0 12 26.8 

Itatei per 100.000 live births. 

Fi. 103. Mortality of Infants with Congenital conditions present at birth in very small 
Anomalies of Circulatory System as Underlying or babies may be normal for their state of de-
Associated Causes or as Minor Anomalies in 15 
Projects. velopnent. If the finding was thought to 

DEATHSPER100.000 LIVE have been involved in tile death of the baby,,EHS 
0 oo 200 300 the assignnent was Lulde as a cause irre-

s![o1.OOKE I speetive of the stage of development. 
SAO Anomalies of the circulatory system werePAULO 
11111111AOPoi o1 - - - : ' = :CA1tfonAOJECT frequently associated with those of other 

(All 1 . systens and with Down's disease (Table 
1-111 117). project, of the 102I In the California 
l JUANPROVINCE '"" ' 

CHILE . deceased infants with circulatory anomaliesPrOJEt 
CAEIAGlEA 45 or 44.1 per cent had additional ones of 
KOIitEET other systens, ineluding 21 with anomalies 

A , 
it SALVAOR tile most common associated anomaly in six
KItSlt.SIO..tw 7. of the digestive system. Down's disease was 

p00J1tt 

tCHLCOtLOVIA projects. Congenital anomalies of the digestive systemn, which include cleft palate and 
1 UNDERLYING 1 ASSOCIATED C3 MI-10 cleft lip, were frequently associated with 

ANOMALYCAUSECAUSE 
those of the circulatory system. 
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TABLE 117. Additional Anomalies in Association with Congenital Anomalies of Circulatory System of 
Deceased Infants in 15 Projects. 

Additional anomalies 

Ttl Number 
T t a wi th n to -


Project anomalies addition'al Down'tsv skeetervou , 
age tytll
of anomalies disen-1, skeltal IIIell Otherl

ofte~ (759.3) a 65 752. (7.1M-7.)
73circulatory (7,-5) 

system175) 

No. % No. % No. % No. % No. % No. r,' No. % 

Total ................. 963 296 30.7 100 11.0 09 10.3 71 7.4 58 6.0 27 2.8 78 8.1
 

ARGENTINA 
Chnco Province ...... 22 4 18.2 2 9.1 - - -- 1 4.5 1 4.5 - -

San Juan Province.... 53 15 28.3 0 11.3 7 13.2 5 9.4 2 3.8 2 3.8 3 5.7 
BOLIVIA project ...... 20 2 10.0 - 5.0 1 5.0 - - 1 5.0 
BRAZIL, 

Recife ............... 69 21i 30.4 4 5.8 8 11.6 1 1.4 4 5.8 3 4.3 4 5.8 
Ribeir.do Pr~to....... 42 19 45.2 6 14.3 7 10.7 3 7.1 2 4.8 1 2.4 6i 14.3 
SAO Paulo ........... 150 33 22.0 16 10.7 7 4.7 5 3.3 9 6.0 2 1.3 7 4.7 

CANADA 
Sherbrooke .......... 51 13 25.5 4 7.8 4 7.8 3 .5.9 2 3.9 2 3.9 3 5.9 

CHIILE project ........ 94 33 35.1 14 141.9 14 14.9 8 8.5 2 2.1 2 2.1 5i 5.3 
C'OLOMBIA 

Cali ................ 48 12 25.0 5i 10.4 3 6.2 3 6.2 4 8.3 1 2.1 5 10.4 
Cartagena ........... 37 9 24.3 4 10.8 3 8.1 1 2.7 .1 10.8 - - . 

Medeln ............ 37 10 27.0 4 10.8 4 10.8 1 2.7 1 2.7 1 2.7 4 10.8 
El, SAIVADOR project 54 21 38.9 6 11.1 8 14.8 6 11.1 5 9.3 1 1.9 3 5.6 

JAMAICA 
Kington-St. Andrew. . 78 31 39.7 0 11.5 15 19.2 7 9.0 3 3.8 1 1.3 7 9.0 

MEXICO 
M~onterrey ........... 106 28 20.4 5 4.7 11 10.4 9 8.5 4 3.8 2 1.9 4 3.8 

UNITED STATES 
California project ..... 102 45 44.1 21 20.6 8 7.8 18 17.0 14 13.7 8 7.8 26 25.5 

SCategories 524, 550, 551, 749-751. 
b More than one anomaly of this systemn may be included. 

Table 118 gives tile age distribution of For seven projects the infant death rates 

mothers of deceased infants with congenital for anolnalies of the circulatory system tire 
anomalies of thle circulatory system. For given by age of mother (Table 119 and 
only 309 or one-thlird of these infants with Figure 104). In four of these projects, 
age of mother known (897) were the mnoth- namely, Sherbrooke, Chile, El Salvadlor, and[ 
ers 30 years of age and over. As was shown Monterrey, definite increases in the rates 
in the section on D own s disease, there w as we e n t d f ri a ts o ol r m th s. I 
a definite concentration of deaths in infants t o o h r p o e t , S i a l n ai 
of older mothers. Since 10.3 per cent of theprecs 
deceased infants with anomlies of the cir- fornia, the rates were high for infants of 

under 20 years of age. Althoughculatory system lind Down's disease as well, mothers 

this may account for some of the deathis all rates were low in the Seventh project 

from anomalies of this system in infants (Chiaeo Province), they were highest for 

of older mothers. infants of tie younger mothers. 



208 Patterns of Mortality in Childhood 

TAUL 118. Deaths of Infants with Congenital Anomalies of Circulatory System by Age of Mother in 
15 Projects. 

35ears Unknown25-29 30-31Total Under 20-24 years yearsProject 20 years yearso 

903 132 249 207 139 170 60
Total ............................ 


ARGENTINA -6 8 0 2 -Chaco Province ................. 22 

San Juan Province .............. 53 8 10 7 10 1
17 

5 4 1 4 6O1.IVIA project................. 20 I 

BRAZII 

Recife ......................... G9 13 16 13 0 13 0
 
Ribeirlo Pr~to ........ ......... 42 3 II 10 0 9 
 3 

44 43 19 10 7Sio Paulo ...................... 150 is 

CANADA 

Sherbrooke ..................... 51 1 10 10 0 10 2 

CILE project................. 94 12 24 19 12 23 4 

COI.OMBIA 
6 0Call ......................... 48 8 12 10 7 


9 8 3 2 11Cartagena ..................... 37 4 

Medellln....................... 37 6 9 3 5 9 5
 

EL SALVADOR project ......... 
 54 8 II 0 10 13 -

JAMAICA 
12 16 27 10 10 4 

MEXICO 
Monterrey ..................... 100 0 25 13 24 28 7 

UNITED STATES 

Kingston-St. Andrew ........... 78 


California project ............... 102 23 35 22 12 8 2
 

TAULE, 119. Mortality' of Infants with Congenital Anomalies of Circulatory System by Age of Mother 
in Seven Projects. 

EL SAL- UNITEDARGEN-
TINA BRAZIL CANADA CIILE VADOR MEXICO STATES 

Age of mother Chaco Sino Paulo Sherbrooke project project Monterrey California 
projectProvince 

Total ..................... 125.0 257.9 300.5 215.7 174.1 200.0 228.0
 

Under 20 years ........... 212.5 402.2 92., 200.4 140.8 183.1 330.9
 
20-24 years .............. 169.4 247.7 
 265.9 175.1 112.5 170.5 216.8 
25-29 years ............... 143.5 253.7 309.7 170.8 85.7 91.3 175.8 
30-34 years ............... 74.1 100.7 246.4 197.3 354.5 285.8 215.5
 

35 years and over.......... - 287.0 021.1 442.0 321.7 391.3 208.0
 

Rates per 100,000 live births. 
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Fia. 104. Mortality of Infants with Congenital Anomalies of Circulatory System by Age of Mother 
in Seven Projects. 

?00 

6.00-

CHACO 
PROVINCE 

AO PAULO SHERBROOKE CHILE 
PROJECT 

EL SALVADOR 
PROJECT 

MONTERREY CAUFORNIA 
PROJECT 

400 

0 

S200 

AGE Of MOII IN YEARS 

ANOMALIES OF THE DIGESTIVE SYSTEM 

Thc digestive systemi was the site of Table 103 presented the dlata on 866 
anomialies in 809 deceased infants, that is, anomalies of the digestive system, in four 
mnore than onie-fourth of those with con- groups: 
genital anonahes 128.2 per cent I. Seventy Number 
per cent of those condhitions were involvedl Cleft paIlate and ldeft lip) (749) 167 
as underlying or associated causes and the Other anoinalies of upier alinen
rest were considered non-causal or mninor tairy tract (52-4, 750) 138 
(Table 120). C'ongenitail hernmias (550, 551 I 261 

Thle variation in death rates for sinain- Otherasnoitialies of digestive 

alies of this typ)e was from 100.1 p~er 100,000 sYstemn (7511 3100 
live births in Kingston-St. Andrew to 265.4 However, s:everal of these conditions w~ere 
in San Juan Prov'ince. The rate in the Bo- diagnosed in infants with adlditional anomn
livia project wats similar to that in Kings- alies in one of the other groups. For ex
ton-St. Andrew (Figure 105). lin the latter ample, of the 261 (leceawed infants with eon
project the diagnostic faeilities were tin- genital hernias, 9 hiad cleft plate or cleft 
usually good (autopsies with or wvithotit lip and 28 had other anomalies of thme di
clinical informnation wvere available for 51.5 gestive system classed ats 750 or 751. After 
per cent of deceased children front aill typ~es elimination of all dulplication there were 
of anomalies I and it is p~rob~able that a high 809 infatnts wvith an anomaly of the diges
proportion of the serious anoinalies of the tive systein. 
digestive system were (discoveredI. In the Cleft p~alate and dlept lip (category 749) 
California piroject the dleath rate wats only tire anomalies that aire easily dliagnosedl and 
slightly higher, but that project had thme are atcause of great concern because of thme 
lowest rate for these anomalies ats underly- (lisa bility they p~roduce in the infant. For 
ing cause (40.2 pe 100,000 live births), this reason, dlata for tlins category tire shown 
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'TAnix 120. Deaths' of Infants with Congenital Anomalies of Digestive Systemb as Underlying or As
sociated Causes or as Minor Anomalies in 15 Projects. 

Project 

No. 

Total 

Rate 

Underlying cause 

No. Rate 

Associated cause 

No. Rate 

Minor anomaly 

No. Rate 

.07 85.9 159 3:3.5 243 51.3Total ........................... 809 170.7 


ARGENTINA 
Chaco Province ................ 27 15:3.4 17 96.6 4 22.7 6 34.1
 
San Juan Province ............. 62 265.4 35 149.8 9 38.5 18 77.1 

BOLIVIA project ................ 40 106.4 27 71.8 8 21.3 5 13.3 
BRAZIL 

Recife ........................ 50 184.2 28 92.1 17 55.9 11 36.2
 
Rileirmto Preto ................. 33 180.9 24 131.6 5 27.4 4 21.9
 
Sao Paulo ..................... 135 232.1 50 86.0 22 37.8 63 108.3
 

CANADA 
35.4Sherbrooke .................... 24 141.4 1:3 76.0 5 29.5 6 


CHILE project.................. 94 215.7 44 101.0 16 36.7 34 78.0
 
COLOM3IA 

Call .......................... 28 132.7 16 75.8 9 12.7 3 14.2
 
Cartagena ..................... 31 173.2 16 89.4 6 33.5 9 50.3
 

56.7Medellfn ...................... 43 221.6 20 103.1 12 61.9 11 

EL SALVAI)OR project ......... 59 190.2 25 80.0 8 25.8 20 83.8 
JAMAICA 

Kingston-St. Andrew ........... 41 100.1 30 73.2 5 12.2 6 14.0
 
MEXICO 
Monterrev...y................8.5 100.3 44 83.0 20 37.7 21 39.6
 

UNITEI) STATES 
California project .............. 51 114.0 18 40.2 13 29.1 20 44.7
 

,Rates per 100,000 livebirths. 
"Categories 524, 550, 551, 749-751. 

Fio. 105. Mortality of Infants with Congenital separately (Table 121 and Figure 106). Ap-
Anomalies of Digestive System as Underlying or 
Associated Causes or its Minor Anomalies in 15 parently these conditions are rare illKings-
Projects. ton-St. Andrew, as only four infants were 

DEATHSPh 100,.000LVE S,THS found with such anomalies (9.8 deaths per 
,0o0o200 300 100,000 live births). The numher was small 

SJu"vi ..... also in the Sherbrooke project (3 infants, or 
S....... ia rate of 17.7). It contrast, three projects 

had death rates of from 68.2 to 72.8 (Chaco 

a SoK, :. Province, Medellin, and San Juan Prov-PO 
i .ince). This wide variation can be .Pen in 

MM .. _ ... Figure 106. In the two projects in Argentina 

,,,... these con(itions were serious and were as
o0o=Myl signed as underlying causes for 8 of the 12 
CAU deaths in this category in Chaco Province 
umm and for 12 of 17 in San uan Province. 

SMAUIn all p)rojects these anomalies were con-
KV0.-SIAD l lNsidered minor in only 29 (17.4 per cent) of 

these deceased infants. However, slightlyUNDERLYINO ASSOCIATED MINOR 
CAUSE CAUSE ANOMALY more of them were classed as associated 
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TABLE 121. Deathsa of Infants with Cleft Palate and Cleft Lip as Underlying or Associated Cause or 
as Minor Anomaly in 15 Projects. 

Total Underlying cause Associated cause Minor anomaly 
Project 

No. Rate No. Rtate No. Rate No. Rate 

Total ........................... 167 35.2 60 13.9 72 15.2 29 6.1
 

ARGENTINA 
Chaco Province ................ 12 08.2 8 45.5 3 17.0 1 5.7 
San Juan Province ............. 17 72.8 12 51.1 3 12.8 2 8.6 

BOLIVIA project ................ 8 21.3 4 10.6 .t 10.6 - -

BRAZIL 

Recife ........................ 7 23.0 3 9.9 3 9.9 1 3.3 
Ribeirio Preto ................. 4 21.9 2 11.0 2 11.0 - -
Sdo Paulo ........ ............ 24 41.3 7 12.0 9 15.5 8 13.8 

CANADA 
Sherbrooke .................... 3 17.7 I 5.9 2 11.8 - -

CHILE project .................. 18 41.3 7 16.1 8 18..I 3 6.9 
COLOMBIA 

-Cali .......................... 4 19.0 2 9.5 2 9.5 -

Cartagena ..................... 7 39.1 2 11.2 5 27.9 - -


Medellin ...................... 14 72.2 4 20.6 10 51.5 

EL SALVADOR project ......... 14 45.1 6 19.3 5 16.1 3 9.7 
JAMAICA 

Kingston-St. Andrew ............ 4 9.8 2 .1.9 i 2.. 1 2.4 
MEXICO 

Monterrey.................. 17 32.1 3 5.7 11 20.8 3 5.7 
UNITE) STATES 

California project .............. .1 31.3 3 0.7 .1 8.9 7 15.6 

RItates per 100,000 live hirths. 

than as underlying causes (661. FIa. 106. Mortality of Infants with Cleft Palatecauses (72) theycon- antd Cleft Lip as Unde~rlying or ,\. otiatt'd Cause 
or as Minor Anomaly in 5 iProjuets.

This would indicate that although they con-
DT 15 0.other mEaoutcome sometributed to the fatal 

disease or condition was mnore often rcspon- P 0 L Bo So 

sible for the train of events leading to death I I 
and therefore was assigned as the underly- L JunN-VIN, 

ing cause. In infants in whomi cEAo -..these condi- m 

underlying or assoeiate(l ItSIIYADOIPIOI _,tions were the 
causes of death the anomaly frequently $ ...

caused aspiration of food and lack of ad- cauIuIz 
"(111111,111Yequate intake. Comparisons with reports 

giving the incidence of cleft l)alate and cleft 11011 
lip are not available since these anomalies ilio Pik0 

WIN NO 
are rarely fatal. CAl 

The distribution of deceased infants with salml 

cleft palate and cleft lip by age of mother E3GSlON.1.aNtw 

did not. show an excess in older mothers iUNDEtRLYNO MASSOCIAuID -IMNO5 

CAUSE ANOMALY(Table 122). When the data were combined CAUSE 
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TABLE 122. Deaths of Infants with Cleft Palate and Cleft Lip by Age of Mother in 15 Projects. 

Project Under 

Total 20 year 

Total ........................... 107 27 


ARGENTINA
 
Chaco Province ............... 12 
 1 

San Juan Province ............... 17 2 


BO)LIVIA project ................. . 8 2 


BRAZI I
 
7 2 


Ribeirfao Prto.................. 4 -

Slo Paulo ..................... 24 4 


Recife......................... 


CANADA
 
Sherbrooke ..................... 3 -


CHILE project................... 18 4 

COLOMBIA 

Call ........................... 4 -


Cartagena ..................... 7 
 -
14 4 


El. SALVADOR project ........... 14 2 


JAMAICA
 
Hinaston-St. Andrew ............ 4 1 


MEXICO
 
Monterrey .................... . 17 2 


UNITED STATES
 
California project ................ 14 3 


M edellin ....................... 


I
I 


for seven projects for which the distribu-
tions of live births by age of mother were 

available, the following rates per 100,000 

live births were obtained: 

Under 20 years 49.4 
20-24 years 27.7 
25-29 years 38.5 
30-34 years 44.3 
35 years andl over 48.4 

Thus the rates were practically the same 
for the youngest and the oldest age groups, 
the lowest rates being those for mothers 
20-24 years of age. 

Among. the other anomalies of the upper 
digestive tract, congenital pyloric stenosis 
(750.1) was a cause of death of 31 infants 

in 15 projects combined (Table 123). Early 

20-24 25-29 30-34 38 ears Unknown
 

years years years ancrer 

36 42 24 20 9
 

1 

3 a 3 3 

2 2 - - 2
 

3 4 3 


- 3 - 2 
I
 

4 9 4 3 
2 - - I 

- 2 - I
 
4 2 4 4 
 -

I -I 1 1 

- - 1 3
 

1 3 2 

3 


4 

2 1
4 3 2 


I I
1 - 

6 2 4 3 1
 

-3 6 1 1 


I I - I I -I 


recognition and treatment could prevent
 

such deaths. Another anomaly in this cate

gory of particularly serious prognosis is
 

tracheo-esophageal fistula (750.2), which
 
was responsible for 57 infant deaths in 15
 

projects combined. Atresia and stenosis of
 
small intestine (751.1), frequently associ
ated with Down's disease, was responsible 
for 43 deaths, while the subcategory 751.2 
(of rectum and anal canal), which includes 
anomaly of imperforate anus, produced 72
 

deaths. Only 19 infant deaths in the Investi

gation were due to Hirsehsprung's disease 
(751.3) as underlying or associated cause, 

and five of these occurred in Kingston-St. 
Andrew. Finally, 58 deaths were found to be 

due to serious congenital anomalies of the 
gallbladder, bile ducts, and liver (751.6), of 

which nearly all were atresia of bile ducts. 
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as Underlying or Associ-TAwux 123. Deaths of Infants with Specific Anomalies of Digestive System 
ated Causes in 15 Projects. 

Atresia and atenosis 
lirseh- Gallbladder, 

of r m .rungsbile duets. 
Traoheo-
oagealProject and liver( 0.) (750.2)etc. ittneof anal canal dophagerectu1isease(750.1) (7o0.2) intestine tandi (751.3) (751.A) 

(751.1) (751.2) 

57 72 19 58Total ......................... 31 43 


ARGENTINA 
Chaco Province ............... 3 - 1 1 I 

2 1 6 1 4San Juan Province ............ 1 
BOLIVIA project ............... 1 3 3 11 - 2 
BRAZIL 

5 5 1 10Recife ....................... 4 1 

2 7 2 2 2 4Ribeirao Prte................ 

6 5 8 8 2 3Sao Paulo .................... 

CANAI)A 
3 2 1 - 3Sherbrooke ................... -

CHILE project ................. 2 8 5 8 1 7 
COLOMBIA 2 4C all ......................... 3 2 1 1 


Cartagena .................... 1 - 2 5 - 5
 
- 1 5 3 1 5Medellin .................... 

EL SALVAI)OR project ........ 1 4 3 4 - 2 
JAMAICA 

Kingston-St. Andrew.......... 3 4 3 3 5 3 
MEXICO 

M onterrey ................... 3 9 4 11 1 6 
UNITEI) S'rATE S 

1 4 2 3 2California project ............. 


ANOMALIES OF GENITO-URINARY SYSTEM 

Anomalies of the genito-urinary system Province and Chile. In contrast, rates were 

were rarely found as the underlying cause high (over 100 per 100,000 live births) in the 

of death in the 15 projects; well over half Sito Paulo, California, and Recife projects. 

(250 of 391) were classed as minor condi- As underlying and associated causes coin

tions (Table 124 and Figure 107). Very low bined these anomalies resulted in higher 

rates were noted in the projects in Chaco rates in the California project than in any 
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TAInL 124. Deathse of Infants with Congenital Anomalies of Genito-Urinary System as Underlying or 
Associated Causes or as Minor Anomalies in 15 Projects. 

Total Underlying cause Associated cause 'Minoranomaly 

Project 
No. Rate No. Rate No. Rate No. Rate 

Total ........................... 391 82.5 36 7.A 105 22.1 250 52.7
 

ARGENTINA 
Chaco Province ................ 3 17.0 1 5.7 1 5.7 1 5.7
 
San Juan Province ............. 23 98.5 - - 7 30.0 16 68.5
 

BOLIVIA project ................ 16 42.5 - - 3 8.0 13 34.0
 
BRAZIl, 

Recife ........................ 35 115.1 1 3.3 13 42.8 21 69.1 
Ilbeirilo Prato ................. 8 43.9 1 5.5 2 11.0 5 27.4 
Sito Paulo ..................... 76 130.7 2 3.4 12 20.0 62 100.6 

CANAI)A
Sherbrooke .................... 16 9,4.3 6 35.4 ,I 23.6 6 35.4 

CHILE project .................. 14 32.1 - - 3 6.9 11 25.2 
COLOMBIA 

- 4 19.0 6 28.4Call .......................... 10 47.4 -

Cartagena ..................... 14 78.2 2 11.2 5 27.9 7 39.1
 

- - - 11 50.7Medellin ...................... 11 50.7 -
EL SALVADOR project ......... 30 96.7 1 3.2 5 16.1 24 77.4 

JAMAICA 
24.I 12 21).3Kingston-St. Andrew ........... 31 75.7 9 22.0 10 

MEXICO 
Monterrey .................... 52 98.1 3 5.7 9 17.0 40 75.5 

UNITEI) STATES 
California project .............. 52 116.2 10 22.4 27 60.3 15 33.5 

Rates per 100,000 live births. 

Fin. 107. Mortality of Infants with Congenital of the others. Sherbrookc and Kingston-
Anomalies of Genito-Urinary System as Underly-

Causes or as Minor Anomalies St. Andrew also had relatively high rates
ing or Associated 
in 15 Projects. as underlying and associated causes coin-

DEATHSPER1oo.00 tsv BIRTHS bined.
 

Si 40 6 a0 Ia 120 130 In the California project seven of the 10
 

deaths from congenital anomalies of the 

.. . .genito-urinary system as underlying causes 
SAN -w and 13 of the 27 as associated causes wereU 

either renal agenesis (753.0 or polyeystica ..... _W 

,fuo _________ (753.1). association of these.kidney The 
a ... two serious anomalies with pulmonary hy-

WIt~-. a m .. ,;I ; 
0111 poplasia (748.6) was noted in 8 infant 
CII deaths in this project. 

The mnost common iinor anomalies of the 

CHtm genito-urinary system were undescended 
Mo MW testicle (cryptorchism) (category 752.1), 

found in 96 deceased infants, and phinosisMUNDINIINO MASSOCA11D = MINOR 
CAUSE CAUSE ANOMALY(category 605), found in 36. 
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CONGENITAL ANOMALIES OF OTHER SYSTEMS 

Anomalies of the respiratory system were 
found in 71 deceased infants in 15 l)rojects 
combined (Table 103). In 14 of these (lentils 
the anomalies were unrelated to the process 
of death. In tile California project, in 23 
out of tie 26 infant deaths due to these 
conditions they acted as underlying or as-
soeiated causes, Illost of the deatis (20) 
being due to Ipulmonary hypoplasia Icate-
gory 748.6). 

All eight anomalies of the resp)iratory
system in the Sherbrooke Iprojeet acted as 

associated causes, and four of them were 
contrii)utorv to allsence of diaphragnl
(756.8k as unlierlying ealus,. Another was 

associated with aneneeplhalus as underlying 
cause and also with absence of diaphragm 
as associated cause. In one death plilllo-
nary hypoi)lasia was associated witil cystic 
fibrosis T273.0 1. Another of these anolmalies 
was associated witil renal agenesis an(l tile 
last of the eight was associated with (o-
aretation of aorta 1747.11 as underlying 
cause. 

Clubfoot (754) was found in 178 deceased 
infants and was unrelated to the process of 
death in 175. In the remaining three in
fants, a complication of trealtment triggered 
the chain of events leading to death. Tile 
highest rates for this anomnaly were found 
in San .huan Province and in tile Chilean 
project, where there were 72.8 and 62.0 le
ceased infants with clubfoot per 100,000 live 
birth,, respectively. 

Among the 370 infant (leatils in whichol0r anomalies of the museuloskeletal sys

tem (755, 756) were found, in only 109 weresuch conditions involved as underlying or 
associated causes. In 52 of these 109 (lentils 
they were underlying causes; 50 belongedto category 756 and the other two were as
signed to (atgoy 755. Theother 57 de
esed infnts had 44 omlieos belonging 
to category 756 as assoeinted causes and 
only 13 assigned to category 755, also as as
sociated ealses. Therefore. it seems oxidIlt 
that conditions in entegory 7,56 are more 
sorioue from tle standpoint of mortality 
than those in categories 754 and 755. 

MORTALITY BY AGE OF MOTHER
 

Tile influence of maternal age on anoma-
lies in the products of gestation is usually 
an important factor. In this presentation 
tile death rates by maternal age have been 
shown for Down's disease and for anolialies 
of tile nervous and tile circulatory systems. 
Augmented rates were noted with increased 
Imaternal age ill )own's disease, whicih ilrob-
ably raised the rates for anomalies of the 
circulatory system owing to tile frequent 

association of these two conditions (10.3 
per cent of the deceased infants with cir
dulatory anomalies had Down's disease as 
well). 

In Table 125 the distribution of deceased 
infants with congenital anonlalies is given 
by age of mother at tile infant's birth. Of 
tile total, 32.8 per cent were born to mothers 
aged 30 years and over (excluding those 
with age unknown). This nereentae is 
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by Age of Mother in 15 Projects.TABLE 125. Deaths of Infants with Congenital Anomalies 
25-29 30-34 35 years Unknown
Under 20-24 


Total 20 years years 
 years years a r 

Total ........................... 2,873 373 788 030 410 465 207
 

ARGENTINA 1
11 11

Chaco Province ............... .. 74 18 15 18 


28 29 0
52 38
San Juan Province .............. 176 23 

13 21 15
 

BOLIVIA project................. 92 5 20 18 


IRAZIL
 
17 35 23
 

Recife ......................... 206 35 44 52 

12
30 20 11 17 


150 124 65 53 27
Ribeirao Prto.................. 101 5 


SAo Paulo ...................... 458 39 


CANADA
 
10 21 2
 

Shcrbrooke ..................... 124 7 47 31 


CHILE project ................... 307 37 8
83 09 50 60 


COLOMBIA
 
10 12 15
107 17 28 16
Call ........................... 


8 13 40
 
Cartagena ..................... 110 10 21 18 


10
28 10 17 32

Medellln ....................... 126 20 


EL SAIVAI)OR project .......... 210 03
38 35 36 42 2
 

JAMAICA 
23 26 8
 

Kingston-St. Andrew............ 201 38 55 51 


MEXICO
 
68 77 34


Monterrey ..................... 353 30 70 02 


UNITED STATES
 
31 10 4


California project ............... 222 45 70 50 


similar to the percentage of live births projects were the rates for mothers aged 35
 
over higher than for mothers
among mothers 30 years and over in tile years and 

Chaco Province and Monterrey projects but under 20 years (Sherbrooke, Chile, El Salva

higher than that in the other five projects dor, and Monterrey). In Figure 108, the 
disease excluded arewith maternal ages for live b6i.ths known rates with Down's 

(Table 148 of Chapter XII). Sllown by t broken linp. Some increase with 

The death rates in the seven projects for age remained in all four projects. 

which the distribution of live births by Although differences were noted, similari

mothers' age were available are given in ties also were observed. For example, the 

Table 126 and in Figure 108. In only foul' death rates for the infants of young mothers 

of Mother in Seven Projects.TABLE 126. Mortality' of Infants with Congenitnl Anomalies by Age 

EL SAL- UNITED 
BRAZIL CANADA California 

ARGEN-
CILE VADOIt MEXICO STATES 

Age of mother Chaco Slo PauloTINA Sherbrooke project project AMonterrey 
projectProvince 

690.3 400.2730.7 704.5 605.9Total ..................... 420.5 787.5 


675.2 646.3Under 20 years ............ 040.3 882.7 635.0 607.5 757.1 

702.8 650.2 432.920-24 years ............... 321.9 855.5 595.2 554.4 


25-20 years ............... 430.4 741.1 586.0 031.3 504.4 449.9 440.8
 

413.0 681.0 641.7 808.3 805.0 778.4 555.730-34 years ................ 

35 years and over .......... 351.0 813.5 1,273.7 1,133.5 1,049.1 1,112.1 595.1
 

a Rates per 100,000 live births. 
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Fia. 108. Mortality of Infants with Congenital Anomalies of All Types and Excluding Down's Dis
ease by Age of Mother in Seven Projects. 

1400 CHACO SAO PAULO SHERROOKE CHILE EL SALVADOR MONTERREY CALIFORNIA 

PROVINCE PROJECT PROJECT PROJECT 
.i1200

-1000 

60 . ........ 
 1 
- 400 

O200 
o O0 

1 3 I I I n I I III N si M II I I I n II. I Ito toInbub... 1'. lbb 

Ao OF MOIHII IN YEARS 

...... OoI'.. ... lchdiI dl...,. 

under 20 years varied only from 607.5 to tion of congenital anomalies based on Iior
882.7 per 100,000 live births, a relatively tality in childhood. The relative signif
narrow range compared with that of the icance of these conditions in infancy and 
rates for anomalies of specific systems. childhood becomes greater as other (aus(,,s 

The combined data by age of mother for of morbidity and mortality arv redu(,ed aIld 
these seven projects for all anomalies and as diagnostic procedures are improved. 
for all excluding Down's disease produced These two factors usually (o hand ill hand. 
the following rates per 100,000 live births: The frequency of certain anomalies, because 

Age of All Excluding of their seriousness, can m'olrlolly be fri',,,
mother anomalies Down's disease well known through mnortality statisti s ox-

Under 20 years 695.0 656.2 ing to the lilited chance of survival. At 
20-24 years 616.9 588.8 
25-29 years 561.8 530.9 the other extreme, Pertain ones may haVe 
30-34 years 699.8 622.7 little or no pathologica1l signifianv thein
35 years and over 930.0 663.2 selves, but they indicate the possilbility of 

As can be seen, the rates are of similar more serious hidden anomalies. Between 
size in the youngest and oldest mothers these two extrnles various degrees of sever
when Down's disease is excluded. The rates ity may be attached to the anomalies, andl 
are lowest for mothers aged 25-29 years at quality of the treatinent miay Ihe the main 
the birth of the child. factor underlying (dit'elcilces in stildies of 

* * * ilmortality. The most outstaillin findings 

The preceding presentation reveals that in this Investigation in regaird to congenital 
the abnormal conditions known as congen- anomalies are the difference. encountered 
ital anomalies represent a very important in connection with those of the central ner
and difficult field of pediatric pathology. vous system. These differelices point to tlhe 
These data provide a background of infor- existence of causative factors that urgently 
mation concerning the geographic distribu- need investigation. 



Chapter:XI 

Other Diseases and External!Causes 

The study of mortality from several other 

important underlying causes contributes to 
of the health problemsan understanding 

encountered in childhood. Among these are 
other malignant neoplasms,leukemia and 

Thoughexternal causes, and sudden death. 
the numbers of deaths from malignant neo-

plasms and from sudden death were rela-

tiveiy small in the 15 projects (163 and 

280), their importance becomes clearly evi-

dent as the overall level of infant mortality 
is reduced. The same relative importance 
could be attached to the external causes, 

which were responsible for 847 deaths. 
In addition, mortality from several other 

groups of diseases that are important as 

associated as well as underlying causes is 

discussed in this chapter to complete the 

account of conditions responsible for deaths 

of infants and young children. 

MALIGNANT NEOPLASMS
 

Data on the geographic distribution of 

mortality from leukemia and specific malig-

nant neoplasms contribute to the back-
ground information needed in the search 
for causes. Thus, though only few deaths 
(163) were due to these conditions, a basis 
is provided for exploring possible causative 
factors and rel:tionships. 

Tabl, 127 s mt'ws the mortality for the two 

major groups, leukemia and other malignant 
were underlyingneoplasms (all of which 

causes) in children under 5 years of age in 

the 15 projects. Of the 163. deaths, 80, or 
caused by leukemia,practically half, were 

and the remaining 83 by other malignant 

neoplasms. Seventeen of the deaths occurred 

in the first year of life, while the numbers 
were larger in the other age groups: 

Other malignant 
Leukemia neoplasma 

Under 1 year 9 8 
1 year 
2 years 

20 
16 

10 
18 

3 years 16 21 
4 years 19 26 

In four projects the death rates for these 
100,000two groups were at least 10 per 

population: Sherbrooke, Chile, Kingston-St. 

Andrew, and Ribeirao Prfto (Figure 109). 

The three projects with large rural areas had 

the lowest rates: El Salvador, Chaco Prov

ince, and San Juan Province. The distribu

tions of these deaths in the rural and subur

ban areas, combined for six Latin American 

01Q 



219 ChapterXI. Other Disease8 and External Causes 

ITAELt 127. iMortality*tfrom Leukemia and Other Malignant Neoplasms in Children Under 5 Years, by
Age. Gr6up; in 15Projects. 

Leukemia Other malignant neoplasms 

Total 
Project Total Under 1-4 Total Under 1-4 

To 1 year years I year years 

No..Rate No. Rate No. Rate No. Rate No. Rate 	 No. Rate No. Rate 

Total .................... :13 7.8 80 3.8 	 0 1.9 71 4.3 83 4.0 8 1.7 75 4.5
 

ARGENTINA 
Chaco Province ................ 3 3.9 1 1.3 - - 1 1.7 2 2.6 - - 2 3.3 
San Juan Province ............. .5 4.8 4 3.8 1 4.3 3 3.0 1 1.0 1 4.3 - -

BOLIVIA project ............... -8 5.1 3 1.9 - - 3 2.4 5 3.2 - - 5 4.1 
BRAZIL 

Recife ........................ 7 5.0 5 4.0 - - 5 5.2 2 1.6 1 3.3 1 1.0 
Ribeir.lo Preto ................. 9 10.9 2 2.4 - - 2 3.1 7 8.5 - - 7 10.8 
Sao Paulo .................... 24 9.8 10 4.1 1 1.7 9 4.8 14 5.7 1 1.7 13 0.9 

CANADA 
Sherbrooke .................... 11 12.1 7 7.7 1 5.9 6 8.1 4 4.4 - - 4 5.4 

CHILE project ................. 22 10.6 12 5.8 1 2.3 11 6.0 10 4.8 1 2.3 9 5.4 
COLOMBIA 

Call .......................... 7 0.9 3 3.0 - - 3 3.7 4 4.0 1 4.7 3 3.7 
Cartagena .................... 7 8.1 2 2.3 - - 2. 2.9 5 5.8 - - 5 7.3 
Medellin ...................... 8 8.6 2 2.1 - - 2 2.7 0 0.4 - - 0 8.0 

EL SALVADOR project .......... 3 2.4 1 0.8 - - 1 1.0 2 1.0 - - 2 2.1 
JAMAICA 

Kingaton-St. Andrew ........... 20 10.9 12 6.5 ,4 0.8 8 5.6 8 4.4 2 4.9 0 4.2 
MEXICO 

Monterrey ................... 12 5.5 0 2.8 - - 6 3.5 0 2.8 1 1.9 5 2.9 
UNITED STATES 

California project .............. 17 8.3 10 4.9 1 2.2 9 5.6 7 3.4 - - 7 4.3 

Rates under I year of age per 100,000 live births; others per 100,000 population. 

Fia. 109. Mortality from Leukemia and Other projects, showed that only eight deaths oc-
Malignant Neoplasms in Children Under 5 Years r 	 g
of Age in 15 Projects. 	 curved outside tie cities, which gave a rate 

of 4.7 per 100,000 population, compared
DEATHS PEE 100.000 POPULATION 

0 4IT_ 12 13 	 with 7.7 for the cities. However, the nun
bers are too small for significance; very few 

s"tI"" ""0II 	 deaths from these causes occurred in San 

11 Io10 	 Juan Province and El Salvador, even thoughpli.o, 
(Hill PULO ,CSilPao1t	 the high-quality medical records and inter

0Ubl0.i, viewing there uncovered other serious prob-
CAITFOABIA ....... lems, such as congenital anomalies of the 

N "...... .. nervous systeln in El Salvador. 
tlcM The findings in the Investigation are 

NHIEEUII 1shown below in relation to the official data 
oUCLVIA for 1967 WHO (1970-a) for11JCl 	 published by 

SANJUANPUOVINCI 
PROVINCm 

USUoAOL leukemia of children under 5 years of age: 
CHACO 	 malignant neoplasms of all sites and for 

N PROJ1CI 
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Official data, 1967 
(1V1O) 

All leu. 
forms kedia 

Canada 0.5 4.3 

Chilo 0.0 3.3 

Colombia 5.0 2.6 

El Salvador 1.0 0.3 

.5
Mexico 3.1 
7.7 3.6United States 

Investigation 

All Lea-
forms kemia 

Sherbrooke 12.1 7.7 
Chile project 10.6 5.8 
Call 6.9 3.0 
Cartagenn 8.1 2.3 
M1lelln 8.6 2.1 
El Salvador 

project 2.4 0.8 
Monterrey 5.5 2.8 

4.0California project 8.3 

Although the numbers of deaths in the 


Investigation and for the countries (except 


the United States) were stnall and varia-
tions can I)e expected from year to year, the 

rates per 100,000 population were consis-

tently li.,her in the Investigation for all 

foris of Ilh-lignlnt neol)lasins anti for leu-

kenia (except in two projects in Colombia 

Thus, tIle Investigation has revealed the size 

of this serious prol)]lei iore completely 
than has been known previously. 

Since all but 17 of the deaths fron these 
mal1ignlatnt diseases occurled in the age 

group 1-4 years, the death rates are shown 

in Figure 110 only for that age period. The 

rates for leukenia ranged fron a high of 

8.1 to a low of 1.0 per 100,000 population, 

the highest figures being in the projects in 

Sherbrooke and Chile. The rates for the 

other maliglant niCoplasms were around 4 
per 100,010 population (fron 2.9 to 5.4) in 
eight I'oje'ts. Four projects had higher 
rates: Ribeir'o Prto (10.8), Medellin (8.0), 
Cartagena (7.3), and Siio Paulo (6.9); 
Recife and El Salvador had very low rates 
(with only one and two deaths) and no 
deaths occurred in San Juan Province. 

The specific sites of the malignant neo-
1)laslns are given in Table 128 for the 15 
)rojects. 

Evidence was available to support the di-
agnoses of leukemia and other neoplasms 
for 159 of the 163 deaths, as is shown in 

Fla. 110. Mortality from Leukemia and, Other 
Malinant Neoplasms in Children 14 Years of 
Age in 15 Projects. 

DOEATHS POPULATIONPEI100.000 

0 2 d 6 a to of 
-

LEUKEMIA 
|fElnl00gl -
CHIEFPROJECT 
CtLfORLIAPROJECT 

AtREWKIG510141. 
$i PAUL0 
Cal 

SAm PIOVINCEJUAN 

lllio PAN 
andCAITA611smal TTERLL 

PROJECT'OLIVIA 
PROVLICE 

HL POJTECT NEOPLASMS 
CHACO 

SALVATOo OTHER MALIGNANT 
tIllii0 ,l_1_ 

sHtA___,_ 

IRnOOTEl1iOPAuLO
111011(lCHILE 

PROJECT 
1ES11.S. ANtREW 
CALIIORIA 

LAPt 

CH0A1OPROOtC 
l SMLADORPROJECTRECIfE 

Ful tROVICESAN 

Table 129. The diagnoses were very well 

documented. Hematologic studies with or 

without other evidence substantiated 63 of 
the deaths due to leukemia, and biopsies 
were performed for 63 of the other malig
nant neoplasms. Autopsies were performed 
in 57 of the deaths. Unfortunately, three 
hospital records were lost and in four in
stances surgery was performed without 
mention of histologic examination. In ad
dition to these well-documented deaths it is 

likely that a few others occurred in which 
no diagnostic tests were recorded or per
formed, and therefore these were not in
cluded in this series for lack of evidence of 
malignancies. 
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TABL 128. Mortality, from Malignant Neoplasms by Specific Site in Children Under 5 Years of Age
in 15 Projects. 

Total kemiaLeu- Lympho- Bone Kidneyma Bn NEurocm L tlrBrain Otherb 

deaths (204- (200- (170 blasto(8 (;0) (rest ofProject from 207) 203) 171) (102.5) 140-109)malignant .. 
neoplasms 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ...................... 163 80 3.8 22 
 1.0 5 0.2 13 0.6 8 0.4 13 0.6 II 05 I1 0.5 

ARGENTINA
 
Chaco Province ........... 3 
 1 1.3 - ---- 1 1.3 - -- - 11.3
San Juan Province ....... 5 4 3.8  1.0BOLIVIA project ........... 
 8 3 1.0 2 1.3--------31.9--


BRAZIL
 
Recife ................... 
 7 5 4.0 
 1 0.8- ------ 1 0.8Ribeir.1o PrOto ........... 9 2 2.4 
 1 1.2 - 2 2.4 2 2.4 2 2.4 - - -SRO Paulo ................ 24 10 4.1 5 2.1 - t 0.4 2 0.8 1 0.4 3 1.2 
 2 0.8 

CANADA
 
Sherbrooke ............... 
 11 7 7.7 - 1 1.1 2 2.2 1 1.1- -- -


CHILE project ............. 22 12 5.8 
 0 2.9 1 0.5 1 0.5 1 0.5 1 0.5
COLOMIBIA
 

Call ..................... 
 7 3 3.0 2 2.0 - -----
Cartagena ............... 7 2 2.3 2 2.3 1 1.0 -- 11.0
-- 11.2 - 11.2 -- 11.2Medellin ................. 8 
 2 2.1 2 2.1 11.1 1.1  1 .1 -- 1 1.1EL SALVADOR project .... 3 
 1 0.8 - - 1 0.8 1 0.8
 
JAMAICA


Kingston-St. Andrew ..... 20 12 0.5 1 0.5 
 2 1.1 - - - 3 1.6 0.51 1 0.5
 
MEXICO
 

Monterrey ............... 12 2.8
0 1 0.5 -- 1 0.5 -- 2 
 0.0 2 0.9 --

UNITED STATES
 

California project ......... 17 
 10 4.9 - - - - 3 1.5 1 0.5 - - 1 0.5 2 1.0 

£ Rates per 100,000 population.b The categories of the International Classifirationof Diseaaes for these 11 deatlis were as follows: 153.8, one in Recife; 155,
one in S n Paulo: 158.0, one in Sio Paulo; 163, one in Kingston-St. Andrew; 183.0, one in Cartagena; 186, one in Ch 0Province and one in Medellin; 192.0, one in California; 195, one in Chile project; 199, one in Cali and 
one in California project. 

TABILE 129. Diagnostic Evidence for Malignant Of the 80 
 deaths due to leukemia, theNeoplasms in Deaths of Children Under 5 Years of
Age in 15 Projects Combined. specific types were as follows:
 

Other Acute lymphatic leukemia (204.0) .. 43
Diagnostic evidence Total Leukemia malignant Chronic lymphatic leukemia (204.1). 1

neoplasms Unspecified lymphatic leukemia 

Total ................... 10 3 so 83 (204.9) ........................ 2
 

Hematology Acute myeloid leukemia (205.0) .... 13
Acute monocytic leukemiawith biopsy ............ 21 10 2*" (206.0) 2
 
with autopsy........... 13 
 13 - Acute leukemia (207.0) .......... 15
with biopsyand autopsy. 9 8 1 Unspecified leukelnia (207.9) ...... 4
hematology only ....... 20 23 3
Biopsy The lymphomas responsible for 22 deaths
with autopsy ........... 20 2
biopsy only ............ 51 6 45 


18 
in all projects combined were classified as

Autopsy only ............ 15 6 
 0 follows: 
Surgery only ............. 4 1 3
 
Other ................... 
 . 4 2 2 Reticulum-cell sarcoma (200.0) .... 2
 

s Hospital records were lost in three of these and the other Lymphosarcoma (200.1) .......... 18
 
had clinical evidence only. Hodgkin's disease (201) ........... I
 

http:Ribeir.1o
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TAnLz 130. Nutritional Deficiency as Associated Cause of Deaths from Malignant Neoplasms in Chil
dren Under 5 Years of Age in 15 Projects Combined. 

Total deaths 
Type from malignant

neoplasms 

Total ........................... 163 


Leukemia ....................... 80 

Other neoplasms ................. 83 


Other primary malignant neoplasms 
of lymphoid tissue (202.2) ....... 1 

ma-The classifications of the rest of the 

lignant neoplasms (61 deaths) were: 

mnalignantRetinoblastoma and other 
......neoplasms of the eye (190) 11 

Wilms' tumor (189.0) ............. 13 
Malignant neol)lasmns of sympathetic 

nervous system (neuroblastoma) 
(192.5) ........................ 13 

Malignant neoplasms of brain (191) 8 
Other mnalignant neoplasms (rest of 

140-209)................... 16 


The relationship to nutritional deficiency 
(Table 130) was distinctly different from 
that found for the infectious diseases. In 
only seven deaths from malignant diseases 
was nutritional deficiency a contributory 
cause, but in 41 it was a consequence. Thus, 
in contrast to a disease like measles, which 
causes death in the malnourished child, 
these diseases developed in children without 
evidence of such deficiency, except in seven 

(4.3 per cent). 
Pneumonia developed as a consequence in 

32 children and septicelmia in 12. In five 

deaths, ascariasis or trichuriasis was a con-

tributory cause. In one death of a 3-year-

old-child due to leukemia, Down's disease 
was an associated cause. In eight other 
deaths a minor congenital anomaly was re-
ported. Of the 146 children aged 1-4 years 

causeNutritional deficiency as associated 

Total Consequence Contributory 

48 41 7 

12 7 6 
36 34 2 

who died from leukemia and other malig
nant neoplasms, six had minor anomalies 

(4.1 per cent). By comparison, of the 7,493 

deaths of children in that age group from all 

causes minor anomalies occurred in only 97 

(1.3 per cent). Though the difference in 

these percentages was small (and may be 

due to the quality of diagnostic informa
tion), it is sufficient to suggest the need for 
further research into associations of minor 
anomalies with malignant neoplasms. 

In the analysis of mortality by educa
tional level of the mother (Chapter XIV) it 

is reported that the proportion of deceased 
children of mothers who had no educa
tion or only one or two years of primary 
schooling was higher in the 1-4 age group 
than in the neonatal period. Of those whose 
mothers had secondary or university edu
cation, 51.5 per cent died in the neonatal 

period, compared with 24.3 per cent for 
pe come er no education. fthose whose mothers ithhad cen A 
relationship between education as a soeio
economic indicator and mortality from ma

lignant neoplasms can also be sought. Since 

the numbers of deaths were small the coin

bined data for the 13 Latin American pro

jects are presented (Table 131). A marked 

contrast in the percentages is evident; 4.2 

per cent of the deceased children whose 
mothers had secondary or university edu
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TABLE 131. Deaths from All Causes and from 
Malignant Neoplasms by Educational Level of 
Mother, in Children 1-4 Years of Age in 13 Latin 
American Projects Combined. 

Total
Educational level 

of mother deaths 

Total................5,972 


Secondary, university... 360 
Primary, 3years and over. 2,347 
Primary, I and 2 years... 1,076 
None...............2,189 

a In fainflie. in wiicl hoie :,derviews were 
infornation was provided. 

Malignantneopms 


No. 9( 

10 1.7 

15 4.2 
50 2.1 
20 1.9 
19 0.9 

conilucted nd 

Endocrine and metabolic diseases were 
underlying causes of only 64 deaths in 14 of 
the projects, with rates varying fromn a low 

of 0.6 per 100,000 population in Bolivia to 

5.5 in Sherbrooke (Table 132). Of the 103 
deaths in which these diseases were assigned 

as associated causes nearly half (50) were 

found in Recife. In that project the local 

group frequently found acute adrenal in-
sufficiency resulting from hemorrhage of this 


gland as a complication of severe dehydra-
tion and toxic states. In fact, of the 50 

deaths in which these conditions were asso-
u diarrheal dis-ciated causes, 38 were (ue to diCANADA 

ease as underlying cause. 
Cystic fibrosis of the pancreas (category 

273.0), a hereditary disease of children, 

adolescents, and young adults characterized 
by generalized dysfunction of exocrine 

glands, was found in only 18 deaths, of 

which 14 occurred in eight Latin American 

projects, three in Sherbrooke, and 1nein 

California. In populations of Caucasian 
(ho-descent an incidence of cystic fibrosis 

mozygotes) of about 1 in 2,000 live births 

cation died from malignant neoplasms, corn

pared with 0.9 per cent of those whose 
mothers had no education. Caution should be 

exercised in interpreting this finding in view 
of the oother factors that may be involved.o 

Smaller prol)ortions of children of mothers 
with higher level of education died from in

fectious diseases than did those of mothers 
with no education. If certain children were 
at risk of dying from malignancies ecause 

of it genetic suscetibility, in certain fain
ilies they may have died from an infectious 

disease before the age of development of the 
malignant neollSm. 

ENDOCRINE AND METABOLIC DISEASES
 

TABLE 132. Mortality" from Endocrine and 
Melabolic Diseases" as Underlying or Associated
 
Cau.ses of Death in Children Under 5 Years of Age
 
in 15 Projects. 

Project 

Total ................. 


ARGENTINA
Chaco Province...... 
San Juan Province... 

BOLIVIA project ....... 
BRAZIL 

Recife .............. 
llibeirio Pr~to ....... 
So Paulo ........... 


Sherbrooke .......... 


COoHILE projectBIA....... 

Cali ................

Cartagena .......... 
'Medellln ............ 

ELSALVA)OR projct.
JAMAICA 

Kingston-St. Andrew.. 
MEXICO 

Monterre,...........

UNITED STATES...0nCifri pr 


California project. 
1 population 

per 100,000 population.,•Rates ors 2820-27.C,,tego 


UnderlyinIAssociate
 

No. Rate No. Rate 

0.1 3.0 103 4.9 

4 
5 
1 

4 
2 
8 

5 

11 
5 

-
4 
4 

4 

3 

4 

5.2 - 
4.8 7 6.7 
0.6 2 1.3 

3.2 50 40.4 
2.4 
3.3 

5.5 

5.3 
4.9 
-
4.3 
3.2 

2.2 

1.4 

2.0 
-

1 1.2 
5 2.1 

1 1.1 

4.3 
2
4 

2.0 
4.7 

1 1.1 
3 2.4 

4 2.2 

5 2.3 

9 4.4 
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has been reported (di Sant'Agnese and 

Talamo, 1967). From 2 to 4 per cent of au-

topsies carried out in various pediatric hos-

pitals in the United States and abroad re-

vealed cystic fibrosis of pancreas (di Sant'-

Agnese, 1969). The small number of deaths 

from this disease found in several of the 

projects may be due principally to lack of 

awareness and unavailability of required di-

agnostic procedures. Of the 18 deaths 
caused by cystic fibrosis, nine occurred in 

the neonatal period and had as principal 

manifestation a meconium ileus syndrome. 
Congenital anomalies were found in three 

of the deaths from cystic fibrosis. Two of 

them occurred in Sherbrooke, one in a 5

month-old child with anomaly of the tra

clical cartilages (category 748.3) and the 

other in a newborn infant with three minor 

anomalies, namely, hypoplasia of the man

diblc (524.1) and deformities of lower and 

tipper limbs (755). The third death was 

found in the California project in a 23
ionth-old child with Down's disease. 

ANDDEFICIENCY ANEMIAS AND OTHER DISEASES OF BLOOD 
BLOOD-FORMING ORGANS 

This important group of conditions in-

cludes the anemias due to deficiency of iron, 
vitamins and other nutrients, the hereditary 
and acquired hemolytic anemias (except 
anemia of newborn), aplastic anemias, co-
agulation defects, purpuras, and other dis
eases of blood-forming organs. 

Deficiency anemias (categories 280, 281) 
were assigned only exceptionally as under-

lying causes (in one death in each of three 

projects), as can be observed in Table 133. 

As associated causes, they were assigned in 

158 deaths in 14 projects, with rates of from 
0.8 to 21.8 per 100,000 population. The rea-
sons for this relatively small involvement 
are, first, that nutritional anemias arcrarely 
diagaiosel with specificity and, second, 
whenever the presence of anemia was stated 
or confirmed by laboratory evidence in a 
child with moderate to severe malnutrition 
the anemia was considered a component of 

the general deficiency state. 

The other diseases of blood and blood

forming organs (282-289) were mainly un
specified anemias, usually assigned as asso

ciated causes. Possibly many of these ane
mias may have resulted from deficiency of 

one or more nutrients, but no clarification 

was found in the records. In the many in
stances in which a bleeding tendency (pur

puric episode) was present as one of the 

manifestations of conditions such as septi

cemia, no assignment was made to the hem

orrhagic syndrome as an associated cause, 
but rather it was considered a component 
of the main disease. The number of deaths 
from all these conditions as associated 
causes, compared with those as underlying 
causes (636 as associated and 55 as under

lying), reveals once more the importane of 
the study of mortality using the multiple

cause approach. 
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TABLE 133. Mortality, from Deficiency Anemias and Other Diseases of Blood and Blood-Forming
Organs as Underlying or Associated Causes of Death in Children Under 5 Years of Age in 15 Projects. 

Deficiency anemnia Other diseases of blood and(280,281) blood-forming organs
(282-289) 

Project Underlying Associated Underlying I Associated 

No. Rate No. Rate No. Rate No. Rate 

Total ........................... 3 0.1 158 7.5 55 2.6 636 30.3
 

ARGENTINA 
Chaco Province ................ - - 5 6.5 1 1.3 10 13.0
 
San Juan Province ............. - - 22 21.1 3 2.0 55 52.7
 

BOLIVIA project ................ - - 5 3.2 4 2.5 12 7.6 
BRAZIL 

Recife ........................ - - 27 21.8 9 7.3 94 75.)

Ribeir.o Preto ................. 1 1.2 3 3.6 2 2.4 17 20.0
 
Sio Paulo ..................... - - 10 4.1 6 2.5 148 60.7
 

CANADA
 
Sherbrooke.................... - - 1 1.1 - - 3 3.3
 

CHILE project .................. - - 15 7.2 - - 15 7.2
 
COLOMBIA 

Cali .......................... - - 5 4.0 3 3.0 17 16.8
 
Cartagena ..................... 1 1.2 13 15.1 3 3.5 33 38.4
 
Medellfn ...................... - - 9 9.6 2 2.1 11 11.8
 

EL SALVADOR project .......... - - 1 0.8 3 2.4 105 83.8 
JAMAICA 

Kingston-St. Andrew ........... 1 0.5 22 12.0 14 7.6 44 24.0 
MEXICO 

Monterrey ...................- - 20 9.2 2 0.9 68 31.2 
UNITED STATES 

California project .............. - 3 1.5 4 2.0 

Rates per 100,000 population. 

DISEASES OF NERVOUS SYSTEM AND SENSE ORGANS 

This broad group of causes is composed of signed in 1,428 deaths, with rates of from 
inflammatory diseases of the central nervous 14.7 in the California project to 127.5 in 
system a,i their late effects; hereditary and Recife. 
familial diseases of nervous system; cere- As can be seen in Table 134 and Figure 
bral infantile paralysis; epilepsy; and other 111, this group of diseases produce their 
diseases of nervous system and sense organs. most serious impact during the first year of 
In the 15 projects these conditions were as- life. The death rates as underlying causes in 
signed as underlying causes in 965 deaths that age period varied from 5.9 per 100,000 
of children under 5 years of age, with rates live births in Sherbrooke to 304.3 in Siio 
ranging from 7.7 per 100,000 population in Paulo, while those for children aged 1-4 
Sherbrooke to 89.0 in Sio Paulo (Table years ranged from 6.2 in California to 40.7 
134). As associated causes they were as- in Recife. Among infants the rates for these 
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from Diseases of Nervous System and Sense Organsb as Underlying or Associ-TABLE 134. Mortality' 
ated Causes in Children Under 5 Years, by Age Group, in 15 Projects. 

Associated causeUnderlying cause 

1-4Under UnderUnder 1-1Under I year years 5 years 1 year yearsProject 5 years 

No. Rate No. RateNo. Rate No. Rate No. Rate No. Rate 

Total ............................. 965 46.0 050 138.4 309 18.7 1,428 68.0 1,010 213.1 418 25.3 

AROEN'IFI.A 
Chaco Province .................. 
San Juan Province................ 

BOLIVIA project .................. 

49 
70 
50 

63.8 
67.0 
31.0 

30 
51 
24 

204.5 
218.3 

63.8 

13 
19 
20 

21.0 
22.0 
21.2 

60 
110 
57 

78.1 
105.3 
30.1 

40 
87 
28 

201.4 
372.4 
74.4 

14 
23 
29 

23.2 
27.3 
23.6 

BRAZIL 
Recife ........................... 
RibeirAo Prto ................... 
Sito Paulo ....................... 

83 
37 

217 

07.0 
44.8 
89.0 

44 144.7 
27 1.48.0 

177 304.3 

30 
10 
40 

40.7 
15.4 
21.2 

158 
58 

234 

127.5 
70.3 
90.0 

107 
38 

195 

352.0 
208.3 
335.3 

51 
20 
39 

53.2 
30.7 
20.7 

CANADA 
Sherbrooke ...................... 

CHILE project .................... 
7 

116 
7.7 

55.8 
1 

84 
5.9 

192.7 
6 

32 
8.1 

19.1 
1. 

120 
15.4 
60.6 1 

10 
103 

58.9 
230.3 

4 
23 

5.4 
13.7 

COLOMBIA 
Cali ............................ 
Cartagena ....................... 
Medellin ....................... 

El, SALVADOR project ............ 

40 
25 
39 
47 

45.5 
29.1 
41.8 
37.5 

20 
18 
25 
25 

123.2 
100.0 
128.9 
80.0 

20 
7 

14 
22 

24.7 
10.2 
18.8 
22.8 

54 
60 
03 
02 

53.4 
69.8 
67.5 
73.4 

28 
36 
29 
62 

132.7 
201.1 
149.5 
199.9 

20 
24 
34 
30 

32.1 
34.9 
45.6 
31.1 

JAMAICA 
Kingston-St. Andrew ............. 57 31.1 29 70.8 28 19.5 70 41.5 54 131.8 22 15.3 

MEXICO 
Monterrey....................... 97 44.5 74 130.6 23 13.5 230 108.3 105 311.3 71 41.8 

UNITED STATES 
California project ................ 25 12.3 15 33.5 10 0.2 30 14.7 22 49.2 8 5.0 

tes under I year of age per 100,000 live births; others per 100,000 population.a 
b Categories 320-389, with the addition of a few associated causes in 310-315. 

diseases as associated causes were always found in the Sherbrooke and California 

higher tllan those as underlying causes, and projects. Rates several times higher in the 

in general the same was noted in children Latin American projects, where diagnostic 

1-4 years of age. The largest nulnber of procedures may not be as frequently util

morbid conditions in tie group consisted of ized, reflect the size of this problem and tile 

inflammatory diseases of the central nervous need for improving health care to prevent 

system (excluding specific diseases with these serious diseases and their late effects. 

localization in or invasion of that system, Cerebral spastic infantile paralysis (cate

such its viral encephalitis, tuberculous men- gory 343) includes a large number of con

ingitis and others, which are coded in the ditions such as cerebral infantile palsy, 

group of infective and parasitic diseases). spastic diplegia, paralysis due to birth in-

Inflammatory diseases of the central ner- jury and others, and tile causes of these 

vous system (categories 320-324) alone were conditions are extensive. In the 15 projects 

responsible for 513 deaths and were as- 105 deaths were assigned to this category 

signed as associated causes in 674 in tile 15 as underlying cause and 63 as associated 

projects (Table 135). The lowest rates were cause (Table 135). The variation in rates 
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Fia. 111. Mortality from Diseases of Nervous 
System and Sense Organs as Underlying or Associ
ated Causes in Children Under 5 Years, by Age
Group, in 15 Projects. 
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was great, with those as underlying cause 
going from 1.1 and 1.2 per 100,000 popula-
tion in the Sherbrooke and Ribeirdo Prto 
projects to over 9 in Chile and Sio Paulo, as 
is shown in Figure 112. Most of these deaths 
had the precedent of difficult labor with 
trauma or asphyxia, or a history of severe 

asphyxia at birth. No double coding was 
used when the cerebral palsy was due to 

in category 345 (epilepsy) were not found 
to be significant as underlying or associated 
causes of death. The forms encountered 
were of the generalized convulsive type 
known to be relatively infrequent in small 
children. Less than 2 per cent of children 
have an onset under 2 years of age (Living
ston, 1954). In the 15 projects only 33
deaths were reported as due to epilepsy asdah eerpre sdet plpyausedlicwhensthe cerbr pael wasTetounderlying cause and 26 as associated cause. 

complications of labor or delivery. The The figurs obtained cannot be taken as a 
marked variations in mortality from thismesrofteicdncfeplsyThmeasure of the incidence of epilepsy. The 
morbid state indicate the need to search for 
causes such as complications of labor and 
delivery in each of the project areas, 

The various forms of disorders included 

need is clear, however, for prompt recogni
tion and supervised treatment to help pre
vent deaths as well as complications in 
survivors. 
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as Underlying or Associated Causes
TABLE 135. Mortality' from Certain Diseases of Nervous System 

in Children Under 5 Years of Age in 15 Projects. 

inflammatory dieass Cerebral npatic Epilepsyinfantile paralysiEs11 )s 

(320-324) (343) (345) 

Project Underlying Associated Underlying Associated Underlying Associated 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ........................... 513 24.4 674 32.1 105 5.0 63 3.0 33 1.6 26 1.2 

ARGENTINA 
Chaco Province ................ 
Ban Juan Province ............. 

BOLIVIA project ................ 

27 
50 
35 

35.2 
47.0 
22.1 

38 
44 
33 

49.5 
42.1 
20.9 

2 
8 
5 

2.0 
7.7 
3.2 

1 
6 
4 

1.3 
5.7 
2.5 

2 
-
2 

2.6 
-
1.3 

1 
2 
2 

1.3 
1.9 
1.3 

BRAZIL 
Recife ......................... 
Ribeirto PrOto ................. 
Silo Paulo ..................... 

42 
20 
73 

33.0 
24.2 
30.0 

50 
10 
84 

40.4 
23.0 
34.5 

6 
1 

23 

4.8 
1.2 
9.4 

3 
4 
4 

2.4 
4.8 
1.6 

4 
1 
3 

3.2 
1.2 
1.2 

3 
-
2 

2.4 
-

0.8 

CANADA 
Sherbrooke .................... 

CIIIE project .................. 
2 

72 
2.2 

34.7 
11 
57 

12.1 
27.4 

1 
19 

1.1 1 
9.1 14 

1.1 
6.7 

-
-

-

-

-

4 

-

1.9 

COLOMBIA 
Call .......................... 
Cartagena .................... 
Medellin ..................... 

EL SALVADOR project .......... 

31 
12 
19 
26 

30.6 
14.0 
20.4 
20.8 

35 
45 
20 
45 

34.6 
52.3 
21.4 
35.9 

6 
2 
5 
3 

5.0 
2.3 
5.4 
2.4 

1 
2 
1 
4 

1.0 
2.3 
1.1 
3.2 

1 
-
5 
5 

1.0 
-

5.4 
4.0 

1 
-

7 
2 

1.0 
-

7.5 
1.6 

JAMAICA 
Kingston-St. Andrew ........... 34 18.6 28 15.3 13 7.1 10 5.5 3 1.6 2 1.1 

MEXICO 
Monterrey ..................... 59 27.1 143 65.0 7 3.2 7 3.2 6 2.8 - -

UNITED STATES 
California project ............... 11 5.4 22 10.8 4 2.0 1 0.5 1 0.5 -

a Rates per 100,000 population. 

Flo. 112. Mortality from Cerebral Spastic In
fantile Paralysis as Underlying or Associated Cause 
in Children Under 5 Years of Age in 15 Projects. 
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DISEASES OF RESPIRATORY SYSTEM 

This broad group of respiratory diseases 	 brooke and California projects up to 866.2 
in the Bolivia project (Table 1361. In1addi(categories 460-519) includes upper respira-

tory infections, acute bronchitis, influenza, tion, they were assigned as associated calses 

pneumonias, and other diseases of the res- in 10,298 deaths, with rates ralnging from 

piratory system. It does not include specific 38.4 and 53.5 in the Northern Allerican 

infections such as tuberculosis and whoop- projects to the exceedingly high rate of 

ing cough, or any other condition coded in 1,147.6 in Recife. 

the group of infective and parasitic diseases. Table 136 and Figure 113 show the rates 

These morbid conditions were second to per 100,000 live births for infant deatlis and 

diarrheal disease as underlying cause of per 100,000 population for detths of vhil

death in children under 5 years of age in dren aged 1-4 years. In all projects, 11o0

the 15 projects. They were responsible for tality from respiratory dise'ases as under

5,741 deaths, with rates going from 35.1 and lying or associated causes was Sev'eral tilme,'s 

40.3 per 100,000 population in the Slicr- higher in infancy than in early childhood. 

TABtE 136. Mortality' from Diseases of Respiratory System' as Underlying or Associated Caiusvs in 

Children Under 5 Years, by Age Group, in 15 Projects. 

Underlying cause I Associated cause 

Under Under I - Under Under 1 A 
5 years I year yar 5 years I year years 

No. No. 	 iNo. Ilat. N,,. Iat,No. Rate Rate Rate No Rate 

490.A1 7,060 1,189.3 3,23, 195.8Total ................. 5,41 273.5 4,650 980.9 	 1,091 66.0 10.298 


ARGENTINA 
Chaco Province ....... 
San Juan Province .... 

BOLIVIA project ....... 

279 
431 

1,369 

363.3 
412.6 
866.2 

237 1,346.6 
394 1,686.6 

1,035 2,751.0 

42 
37 

334 

69., 
44.0 

272.3 

309 
641 

1,243 

402.3 
613.6 
786.5 

229 1.311 I 
526 2.251.7 
618 1.113.2 

81) 
115 
625 

132.6 
31.6 

509.5 

BRAZIL 
Recife ............... 
Ribeirio Prdto ........ 
SILo Paulo ............ 

445 
120 
700 

359.1 
145.5 
290.9 

316 1,039.5 
98 537.3 

60 1,038.5 

129 
22 

105 

134.6 
33.8 
55.7 

1,422 
309 

1,317 

1,147.6 
374.5 
540.4 

901 
228 

1,0415 

2,903.8 
1,250.0 
1.796.8 

521 
81 

272 

51:1.8 
12-1.5 
I.-

CANADA 
Sherbrooke ........... 

CHILE project ......... 
32 

541 
35.1 

260.4 
27 159.1 

494 1,133.5 
5 

47 
6.7 

28.1 
35 

718 
38.4 

340.8 
25 

610 
147.3 

1,399.7 
10 
98 

1:1.5 
59.5 

COLOMBIA 
Call .................. 
Cartagena ............ 
Medellin ............. 

EL SALVADOR project. 

203 
123 
155 
444 

200.6 
143.0 
166.1 
354.4 

161 
82 

123 
361 

763.0 
458.1 
634.0 

1,163.8 

42 
41 
32 
83 

51.9 
59.6 
42.9 
85.0 

484 
440 
448 

1,090 

478.3 
511.6 
480.2 
870.0 

290 1,374.4 
231 1,290.5 
081 1,4.18.5 
;38 2:379.1 

19.1 
209 
167 
352 

239.8 
.13.8 
223.9 
3(14.4 

JAMAICA 
Kingston-St. Andiew... 166 90.6 118 288.1 48 33.4 374 204.1 269 6511.7 105 73.1 

MEXICO 
Monterrey ........... 642 294.6 523 086.6 119 70.1 1,369 628.2 985 1,858.1 381 226.1 

UNITED STATES 
California project ..... 82 40.3 77 172.1 5 3.1 109 53.5 84 187.8 25 15.5 

a Rates under I year of age per 100,000 live births; others per 100,000 population. 
bCategories 48041g. 
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Fia. 113. Mortality from Diseases of Respiratory 
System as Underlying or Associated Causes in Chil
dren Under 5 Years, by Age Group, in 15 Projects. 
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In fact, the rates as underlying causes in 

infancy varied from 159.1 in Sherbrooke to 
2,751.9 in the Bolivia p~roject, while those 
in children 1-4 years ranged from 3.1 in the 

California project to 272.3 in Bolivia. Es-
sentially the same p~attern of variation was 
found for these diseases as associated 

causes. 
WVith the exception of the projectts in Bo-

livia, Chaico Province, and Sherbrooke, 
death rates from diseases of the respiratory 
system in infancy were higher as associated 
causes thtan as underlying causes. In six 
projects they wvere more than twice as high 
as associated causes. In the Bolivia project 
the problem of these diseases as underlying 
causes seems to be particularly serious, 
while in Recife the rate as associated causes,; 

was exceedingly high, owing mainly to 
complicationl s of neast and nutritional de-
ficiency. 

Of the 5,741 deaths from diseases of the 

respiratory system, 4,576 were classified in 

the group pneumonia and influenza (470
486). Although deaths from this latter 
group are referred to in various parts of this 

report and are given in thle Appendix tables 
for each area, only 55 deaths or 1.2 per cent 
were lue to influenza (470474). In regard 

to this group of diseases, in many instances 
it was possilble to identify one or more bac

terial agents, though for many deat.hs the 
diagnosis was not confirmed by special bac
teriologic studies. The distinction between 
lpneurnonia and bronchopneumonia was 
based sometimes on radiologic studies but 
more often on clinical and autopsy findings. 
Differences in terminology made it neces
sary to consult with the local groups to 
clarify the classification. For example, in 

several areas the term acute pneumopathy 
(in Spanish neunopatia aguda) (category 
519.2) is commonly used to mean pneu
monia unspecified (486). Another problem 



231 

was encountered 
the term grippe, 
group influenza. 
is used to signify 
fection. Thus, some of the 55 deaths as-

signed to influenza might in fact belong to 

the group of upper respiratory infections or 

to pneumonia. 
The association of bronchopneumonia 

with infectious diseases (diarrheal disease, 

measles, whooping cough, and others) was 

Chapter XI. Other Diseases and External Causes 

in connection with use of 
an inclusion term in the 
In several areas "grippe" 
an upper respiratory in-

very common and was observed usually as a 

terminal condition. In many of those deaths 

the contribution of nutritional deficiency 

was very important. It seems apparent, 
from a review of the records of such deaths, 

that as diagnostic and recording procedures 
are improved the role of lower respiratory 

conditions as underlying causes decreases 

and they become more significant is associ

ated conditions (consequences) of other 

causes of death. 

DISEASES OF CIRCULATORY SYSTEM
 

In the 15 projects 59 deaths from dis-

eases of the' circulatory system were as-

signed as underlying causes (Table 137). A 

few occurred in each of 14 projects; Sio 

Paulo, with 20 deaths, had the highest rate 

(8.2 per 100,000 population) while the Bo-

livia project, with 9 deaths, had the second 

highest (5.7). The conditions most com-

monly assigned as underlying cause were 

myocarditis (category 422) and cardiac in-

sufficiency of unspecified origin (428). 
Rheumatic fever, included in this group in 

the InternationalClassificationof Diseases 
was found as underly-(categories 390-392), 

ing cause of only five deaths: two in Recife, 

two in Ribeirio Pr~to, and one in Chaco 
Province. 

Diseases in this group were associated 

causes in 936 deaths, the most frequent 
con-among the conditions assigned being 

gestive heart failure and cardiac insuffi-
Theyciency, pericarditis, and myocarditis. 

were usually the consequences of infectious 

diseases such as diphtheria, and of respira-

tory disease, congenital anomalies, overhy
teatent fdhydatin
draton urig a-


dration during treatment of dehydration ac-

companying diarrheal disease, severe ane

mias, and others. 

TAnLE 137. Mortality' from Diseases of Circula
tory System" as Underlying or Associated Causes 
in Children Under 5 Years 	of Age in 15 Projects. 

Underlying Associated 
Project
 

No. 

Total ...................... 	r 


ARGENTINA 
Chaco Province ............ 3 
San Juan Province ......... 3 

BOLIVIA project ............ 	 9 

ZiLn.Recife ............... .... 3 


Ribeirto Prto ............. 3 

S'o Paulo ................. 20 


CANADA 
Sherbrooke ................ 1 

CI II.E project .............. .. .. 
Co1,MnIA 

Call ...................... I 

Cartayena ................ 2 

Medellin .................. 3 


EL SALVADOR project ...... 1 

JAMAICA 

HXtOn-t. Andrew........4 


Monterrey ................ 4 
UNITED STATES 

California project .......... 2 

Categories 390458.Rates per 100,000 population. 

Rate No. Rate 

2.8 936 44.6 

3.9 12 15.0 
2.9 50 47.9 
5.7 17 10.8 

2.4 101 81.5 

3.0 31 37.6 
8.2 153 62.8 

1.1 10 17.6
 
. 79 38.0
 

1.0 34 33.6 
2.3 47 54.7 
3.2 53 56.8 
0.8 104 83.0 

2.2 08 53.5 

1.8 105 48.2 

1.0 36 17.7 
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DISEASES OF DbGESTIVE SYSTEM 

This group (categories 520-577) includes tinal obstruction was the most frequent 
abnormal conditions of organs and tissues associated cause in this group. 
of the mouth, o the salivary glands, esoplia
gus, stomach, intestine, peritoneum, liver, TABLE 138. Mortality' from Diseases of Digestive 

System' as Underlying or Associated Causes in 
and pancreas. The specific infectious dis- Children Under' 5 Years of Age in 15 Projects. 

eases and the congenital anomalies of this U AssociatedUnderlying Associated 

system are not included, although the Project 
hernias and a few congenital abnormalities No. Rate No. Rate 

of the mandibles have been included. 
Total ....................... 217 10.3 1.103 52.6
Ther'e were 217 deaths of children under 5 
ARGENTINA 

years of age in which these diseases were Chaco Province ............ 13 18.0 12 15.
 

assigned its underlying causes. The rates San Juan Province ......... 19 18.2 140 134.0
 
BOLIVIA project ............ 28 17.7 32 20.2
 

varied from 4.9 per 100,000 population in BRAZIL
 
Recife ................... . 17 13.7 105 84.7


the California project to 18.2 in San Juan Ribeirao Preto ............. 4 4.8 29 35.2
 

Province (Table 138). The conditions 1nost Sao Paulo ................. 28 11.5 130 57.0
 
CANADA


frequently encountered as underlying causes Sherbrooke ................ 5 5.5 6 8.6
 

were hernias, intestinal obstructions such ClILEAproject..............18 7.7 64 28.0
 

as intussusception and volvuhls (not con- Call ..................... 10 9.9 32 31.6
 
Cartagena ................ 13 15.1 75 87.2
 

genital), and unspecified diseases of the Medellin .................. 6 6.4 41 43.9
EL, SALVADOR project ...... 11 8.8 179 142.9 
liver such as acute necrosis (570) and others JAMAICA 

(573). Kingston-St. Andrew ...... 23 12.8 40 21.8 
MIEXICO 

Diseases of the digestive system con- Monterrey ................ 14 6.4 190 87.2 
UNITED STATES

tributed to 1,103 deaths as associated causes, California project .......... 10 4.9 29 14.2 

with rates varying from 6.6 in Sherbrooke 
Intes- a Rates per 100,000 population.to 142.9 in the El Salvador project. b Categories 520-577. 

OTHER DISEASES
 

The broad group of diseases of the genito- urinary tract infection not otherwise speci
urinary system (categories 580-629) acted fled, only two being due to acute glomeru
as underlying causes of 138 deaths (Table lonephritis. 
139). Of these, 48 occurred in Siio Pauio; on As associated causes the diseases of the 
reviewing time master tabulations of this genito-urinary system contributed to 589 
project it was found that most of these deaths in the 15 projects. Infections of the 
deaths were due to pyelonephritis and to urinary tract were most commonly found 
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to be associated with congenital anomalies TABLE 140. Mortality* from Diseases of Skin and 
Subcutaneous Tissueb as Underlying or Associatedof the urinary system, infections of the in- Causes in Children Under 5 Years of Age in 15 

testinal tract, and with severe forms of nu- Projects. 
tritional deficiency. Underlying Associated 

Diseases of the skin and subcutaneous Project 

tissue (categories 680-709) were responsible No. Rate No. Hate 

for 164 deaths (Table 140). From the view
point of mortality, the infections of skin and Total ...................... 104 7.8 460 21.9 

subcutaneous tissue (680-686) were by far ARGENTINA 
the most important, and of these, boil and Chaco Province ............ 12 15.6 14 18.2San Juan Province ......... 10 
 9.6 34 32.5
 
carbuncle (680), cellulitis (681-682), impe- BOLIVIA project ............ 10 6.3 11 7.0
 

BRAZIL
tigo (684), and other localized infections of Recife .................... 39 31.5 82 60.2
 
skin (686) predominated as associated or RibeirAoPrto ............. 8 0.7 14 17.0
 

S.o Paulo ................. 10 4.1 01 25.0
underlying 2auses. In many of the deaths in CANADA 
which these conditions were assigned as un- Sherbrooke ................ 2 2.2 - -

CHILE project .............. 13 6.3 35 16.8derlying cause, and particularly in small in- COLOMBIA 
fants, septicemia was the consequence. In Cali ...................... 5 4.0 26 25.7 

Cartagena .............. .. . 5 5.8 25 29.1the 15 projects they were associated causes ,ledelln .................. 10 10.7 25 26.8 
El, SALVADOR project ...... 14 11.2 59 47.1 
JAMAICA 

TABLE] 139. Mortality, from Diseases of Genito- Kingston-St. Andrew ....... 7 3.8 17 9.3 

Urinary System' as Underlying or Associated MEXICO 
Causes in Children Under 5 Years of Age in 15 Monterrey ................ 19 8.7 56 25.7 

UNITED STATESProjects. 
California project ......... - - I 0.5
 

AssociatedUnderlying 
Project : Rates per 100,000 population.
 

No. Rate No. Rate
 o Categories 680-709. 

Total....................... 138 6.6 589 28.1
 

ARGENTINA in 460 deaths, with rates per 100,000 popula-
Chaco Province ............ 5 6.5 17 22.1 tion varying from 0.5 in California to
 
San Juan Province ......... 7 6.7 20 19.1
 

BOLIVIA project ............ 3 1.9 17 10.8 66.2 in Recife. In the former project only 
BRAZIL one death was due to one of these conditions 

Recife .................... 5 4.0 50 40.4 
Ribeirlo Pr6to ............. 7 8.5 9 10.9 as associated cause, and none as underlying 
Sao Paulo ................ 48 19.7 127 52.1 cause. In Sherbrooke only two deaths were 

CANADA 
Sherbrooke ................ - - 3 3.3 due to these conditions as underlying causes. 

CHILE project .............. 9 4.3 47 22.0 Low mortality from these infections of the 
COLOMBIA 

Call ..................... I 10.9 25 24.7 skin in certain projects is an indication of 
Cartagena ................ 10 11.6 61 70.9 the value of adequate standards of hygiene 
Medellin ................. . 5 5.4 38 40.7 

EL SALVADOR project..... 4 3.2 34 27.1 in the handling of infants. 
JAMAICA Diseases of the musculoskeletal system 

Kingston-St. Andrew ....... 3 1.6 17 .3
 
MEXICO and connective tissue (categories 710-738) 

Monterrey ................ 19 8.7 115 52.8 were the underlying causes of only 12 deaths 
UNITED STATES 

California project .......... 2 1.0 0 4.4 in seven of the projects and were assigned as 
I I_ associated causes in another 12 deaths in 

B Rates per 100,000 population, eight projects.
bCategories 580-029. 
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MORTALITY FROM EXTERNAL CAUSES 

As mortality from infectious diseases and the XV Pan American Sanitary Conference 

nutritional deficiency is reduced to low (PAHO, 1958). 
levels, external causes of death assume in- In the 15 projects 847 deaths of children 

under 5 years of age were due to externalcreasing importance in childhood. The 

growing magnitude of the problems created causes, which gave a rate of 40.4 per 100,000 
population (Table 141). In the projects in

by accidents and other external causes calls 
for increased efforts to find solutions and to Northern America a significant proportion

ofor of deaths in early childhood (1-4 years)
develop methods for reducing mortality and 

were due to these causes: 28 out of 61 in 
disability from the preventabe causes. Sherbrooke and 47 out of 114 in the Cali-
Concern over these problems was expressed fornia project. 
by the Member Governments of the Pan The distribution of mortality from ex-
American Health Organization during the ternal causes by age group is shown in 
technical discussions on prevention of acci- Figure 114 for the 15 projects, in descending 
dents in childhood held in the course of order of the total death rates from these 

TABLE 141. Mortalitya from External Causesb in Children Under 5 Years, by Age Group, in 15 Pro
jects. 

Under 5 years Under I year 1 year 2-4 years 

Project 

No. Rate No. Rate No. Rate No. Rate 

Total ........................... 847 40.4 274 57.8 214 49.4 359 29.4 

ARGENTINA 
Chaco Province ................ 
San Juan Province ............. 

BOLIVIA project ................ 
BRAZIL 

41 
70 
80 

53.4 
67.0 
50.6 

21 
18 
25 

119.3 
77.1 
66.5 

10 
26 
17 

62.7 
123.6 
50.3 

10 
20 
38 

22.5 
41.2 
42.8 

Recife ...................... 
Ribeirlo Prato................ 
Sao Paulo ................... 

44 
19 
77 

35.5 
23.0 
31.6 

14 
6 

27 

46.1 
32.9 
46.4 

16 
3 

17 

59.7 
17.6 
31.4 

14 
10 
33 

20.3 
20.8 
24.6 

CANAI)A 
Sherbrooke .................... 

CHILE project .................. 
COLOMBIA 

Call ..........................Cartagena ................... 

37 
118 

3928 

40.6 
56.8 

38.532.6 

9 
42 

911 

53.0 
96.4 

42.761.5 

6 
38 

7
10 

35.3 
94.4 

34.7
58.1 

22 
38 

23
7 

38.4 
29.9 

37.9
13.6 

Medlln ...................... 
EL SALVADOR project .......... 
JAMAICA 

Kingston-St. Andrew ........... 
MEXICO 

51 
46 

59 

54.7 
36.7 

32.2 

9 
12 

25 

46.4 
38.7 

61.0 

14 
11 

8 

75.3 
40.2 

20.5 

28 
23 

26 

50.0 
33.2 

24.9 

Monterrey .................. 
UNITED STATES 

69 31.7 24 45.3 17 37.8 28 22.4 

California project ............. 69 33.9 22 49.2 14 35.0 33 27.3 

a Rates under I year of age per 100,000 live births; others per 100,000 population.
bCategories E800-E989. 
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Fxo. 114. Mortality from External Causes in Children Under 5 Years, by Age Group, in 15 Projects. 

10 SAN JUAN CHILE MEDELUN CHACO 

PROVINCE PROJECT PROVINCE 

100 

z
 
0 30
 

0 

o 0
R 

' "El SALVADOR RECIFE CALIFORNIA CARTAGENA 

PROJECT PROJECT 


= UNDER I YEAR I YEAR 

.,1Unde, I yeo po, 900.000 1i- bflIh. 

causes. The highest figure (67.0 per 100,000 
population) was in San Juan Province and 
the lowest (23.0) in Ribeirfto Prto. 

Though the proportions of deaths due to 
external causes were higher in children aged 
1-4. years, the rates were highest in infancy 
in 11 of the projects; in four others they 
were highest in the second year of life. 
Thus, very young children must be pro-
tected from external causes as well as older ones. 

one. iical 
Variations in the rates occurred as the 

result of differences in frequency of fatal 
injuries of several different types. Deaths 
in the 15 projects combined for nine groups 
of external causes were as follows: 

ROLIVIA SHIiIEOOKI CALl 

PROJECT 

KINGSTON. MONTERREY SAO PAULO RIBEIRAO P1iED 

ST.ANDREW 

[-1_2.4 YEARS 

No. of 
deaths 

Motor vehicle accidents (E810-E823) 191 
Accidental poisoning (ES50-ES77) . . 04 
Accidental falls (ESSO-ES87) ...... 70 
Accidents caused by fires and flames 

(E890-ES99) ................... 70 
Accidental drowning and submersion 

(E910) ......................... 103 
Accidental obstruction or suffocationby food or other object, and mechan

suffocation (E91I-E913) ...... 124 
Accident caused by hot substance, cor

rosive liquid, and steam (E924) ... 65 
Homicide (E960-E969) ............ 36 
All other external causes (rest of 

E800-E989) .................... 124
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The data for these nine groups are given 
by age at death in Tables 142, 143, and 144. 

Motor vehicle accidents caused 191 
deaths or 22.6 per cnt of the total from 

rate:varied widely,Theexternal causes. 

from the low of 0.8 per 100,000 population 
due to one death in Recife to the highl of
19. ione eahr in Recde to high 18eof19.8 in tile Sherbrooke project due to 18 

deaths (Figure 115). In fact, in that project 

nearly half the deaths from external causes 
were due to motor vehicle accidents (18 of 

37 deaths). The Bolivia project hlad the 
second highest rate, 19.0 per 100,000 popula-

tion due to 30 deaths. 
Mortality from motor vehicle accidents 

was higher in the 1-4-yeai age group than 
in infancy for the• 15 projects combined; 
only 18 of the 191 deatls from this cause 
were of infants. The child aged 1-4 years 

is at greater risk of such accidents, when 

walking on streets and highways and also 
riding as a passenger. 

Four other types of accidents caused 
many deaths in children aged 1-4 years: 

poisoning, fires, burns by hot substance, and 
drowning. Deaths from these causes in that 
age group as well as in all children tinder 5 
years are given in Table 143. In addition 

to the 70 deaths due to fires, there were 65 
in which burns from lhot substance were the 

underlying cause. Only one project had no 
deaths due to this cause; three projects had 
one each, but the others had from 2 to 14 
deaths. 

Drowning caused 103 deaths, of which 32 

were in San Juan Province, where the rate 
was high for children 1-4 years (36.8 per 
100,000 population). Many of these acci-
dental deaths were due to falls into canals 
of the irrigation system, 

Four other types of external causes were 

responsible for deaths principally in in-

fancy. Theze were falls, obstruction and 

TABLE 142. Mortality' from Motor Vehicle Ac
cidentsb in Children Under 5 Years, by Age Group,
in 15 -'rojr:cts. 

Under Under 1-4 years5years Iy -4eear5__ __IyearProject 

No. Rate No. Rate No. Rate 

Total ................. 191 9.1 18 3.8 173 10.5
 

ARGENTINA
 
Chaco Province ....... 5 6.5 1 5.7 4 6.6
 
San Juan Province .... 12 11.5 5 21.4 7 8.3
 

BOLIVIA project ...... 30 19.0 4 10.6 26 21.2 
BRAZIL
 

Recife .............. 1 0.8 - - 1 1.0
 
Ribeirao L-rrto ........ 4 4.8 - - 4 6.1
 
Sao Paulo ............ 24 8.8 2 3.4 22 11.7
 

CANADA
 
Sherbrooke ........... IS18.8 3 17.7 15 20.2
 

CHILE project ......... 21 10.1 - - 21 12.5
 

COLOMBIA
 
Cai .... .. 1 - 12 14.8
.. .. . 1.13

C~artagena ............. -
Cn................ 12I 1.2[-- - 1 1.6.
 

Medellin ............. 14 15.0 1 5.2 13 17.4
 
EL SALVADOR project.. 7 5.6 - - 7 7.2 
JAMAICA 

Kingston-St. Andrew... 7 3.8 - - 7 4.9
 
MEXICO
 

Monterrey ............ 22 10.1 1 1.9 21 12.4
 

UNITED STATES 
California project ..... 13 6.4 1 2.2 12 7.5 

Rates under 1 year of ago per 100,000 live births; others 
per 100,000 population. 

bCategories E810-E823. 

Fa.115. Mortality from Motor Vehicle Accidents in Children Under 5 Years of Age in 15 
Projects. 
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iomicide, and a miscellaneous to suffocate. However, deaths were assigned 

group of other and unspecified external to aspiration of food or vomitus in those 

causes (Table 144). Deaths from obstruc- infants in whom presence of aspirated food 
included a few that was the only finding on postmortem examtion and suffocation 

occurred in the first few days of life, due ination. Likewise, suffocation in bed has 

to aspiration of milk and also to mechanical been considered unlikely in normal infants 

suffocation in bed, the latter usually oc- (Woolley, 1945), unless overcrowded condi

curring under conditions of overcrowding. tions exist or the persons sharing the sleep-

This group also included some of the so- ing facilities are under the influence of 

called sudden deaths in which the clinical drugs or alcohol. This may have been the 

and autopsy evidence indicated that the case in several deaths assigned to "over

child suffocated on aspirating regurgitated laid in bed" (E913.0). 
food. Evidence has been presented (Emery, Thirty-six deaths were due to homicide 

1959) to show that a healthy infant does and at least one such death occurred in 12 

not aspirate sufficient regurgitated material of the 15 projects (Table 144) ; 22 of these 

TABLE 143. Mortality* from Four Types of Accidents in Children Under 5 Years and 1-4 Years of 

Age in 15 Projects. 

1-4 yearsUnder 5 years 

Poisoning Fires Hot Drown Poisoning Fire ot Drowning 
Projects (E850- (E890- substance (E850- (E890- substanco 

E877) E899) (E924) ( E877) E899) (E924) 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ...................... 64 3.0 70 3.3 65 3.1 103 4.911 52 3.1 50 3.0 52 3.1 07 5,9 

ARGENTINA 
Chaco Province ............ 
San Juan Province ......... 

BOLIVIA project ............ 

6 
7 
0 

7.8 
6.7 
3.8 

2 
1 
5 

2.6 
1.0 
3.2 

1 
2 
6 

1.3 
1.9 
3.8 

10 
32 

2 

13.0 
30.0 

1.3 

3 
6 
2 

5.0 
7.1 
1.0 

1 
1 
3 

1.7 
1.2 
2.4 

-
1 
4 

- 9 
1.2 31 
3.3 1 

14.9 
36.8 

0.8 

BRAZIL 
Recife .................... 
Ribeirao Pr~to ............. 
Sato Paulo ................. 

4 
4 
4 

3.2 
4.8 
1.6 

4 
1 
2 

3.2 
1.2 
0.8 

3 
1 
4 

2.4 
1.2 
1.0 

5 
-
10 

4.0 
-

4.1 

4 
3 
4 

4.2 
4.6 
2.1 

2 
1 
2 

2.1 
1.5 
1.1 

3 
1 
3 

3.1 
1.5 
1.6 

4 
-
10 

4.2 
-

5.3 

CANADA 
Sherbrooke ................ 

CHILE project .............. 
1 
7 

1.1 
3.4 

2 
14 

2.2 
0.7 

-
8 

-
3.0 

5 
18 

5.5 
8.7 

1 
7 

1.3 
4.2 

1 
7 

1.3 
4.2 

-
8 

- 5 
4.8 17 

0.7 
10.1 

COLOMBIA 
Cali ..................... 
Cartagena ................. 
Medellin .................. 

EL SALVADOR project ...... 

3 
--

8 
4 

3.0 

8.6 
3.2 

4 
3 
3 
6 

4.0 
3.5 
3.2 
4.8 

4 
5 
4 
8 

4.0 
5.8 
4.3 
0.4 

3 
3 
3 
1 

3.0 
3.5 
3.2 
0.8 

2 
-
8 
4 

2.5 4 
- 1 

10.7 3 
4.1 5 

4.9 3 
1.5 5 
4.0 3 
5.2 6 

3.7 
7.3 
4.0 
6.2 

3 
3 
3 
1 

3.7 
4.4 
4.0 
1.0 

JAMAICA 
Kingston-St. Andrew ....... 5 2.7 11 6.0 4 2.2 i 0.5 5 3.5 9 0.3 3 2.1 1 0.7 

MEXICO 
Monterrey................. 2 0.0 1 0.5 14 6.4 - - 2 1.2 1 0.6 11 6.5 - -

UNITED STATES 
California project ........... 3 1.5 11 5.4 1 0.5 10 4.91 1 0.60 5.6 1 0.6 9 5.6 

a Rates per 100,000 population. 
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STAI;z 144. Mortality' from Four Types of External Causes in Children Under 5 Years of Age and 
Under One Year in 15 Projects. 

Under 5 years Under I year 

Project Falls Obstruction, lunicide Rest of Falls Obstruction, Homicide Rest of(880- suffocation (0960- E800- (E880- suffocation (E96O- ES00
£887) (El 1-E913) E969) E989 E887) (E9l1-E913) E969) E989 

No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate 

Total ................... 70 3.3 124 5.9 30 1.7 124 5.9 27 5.7 09 20.9 22 4.6 57 12.0 

ARGENTINA 
Chaco Province . - 5 6.5 7 9.1 5 0.5 - - 5 28.4 5 28.4 4 22.7 
San Juan Province ...... 4.8 7 6.7 - - 4 3.8 3 12.8 4 17.1 - - 3 12.8 

BOLIVIA project ......... 7 4.4 4 2.5 4 2.5 16 10.1 - - 4 10.6 2 5.3 6 16.0 
BRAZIL 

Recife ................ I1 8.0 6 4.8 - - 10 8.1 6 19.7 3 . - - 2 6.6 
Ribeirao Prato .......... 1 1.2 4 4.8 1 1.2 3 3.6 - - 4 21.9 1 5.5 - -
8ao Paulo ............. 5 2.1 11 4.5 3 1.2 14 5.7 2 3.4 10 17.2 2 3.4 10 17.2 

CANADA 
Sherbrooke ............ 2 2.2 4 4.4 2 2.2 3 3.3 - - 3 17.7 1 5.0 1 5.9 

CHILE project ........... 7 3.4 26 12.5 4 1.9 13 6.3 2 4.6 22 50.5 3 6.9 7 16.1 
COLOMBIA 

Call .................. 3 3.0 4 4.0 1 1.0 5 4.9 1 4.7 4 19.0 1 4.7 1 4.7 
Cartagena ............. 6 7.0 4 4.7 - - 6 7.0 2 11.2 3 16.8 - - 4 22.3 
Medellin .............. 4 4.3 6 8.4 2 2.1 7 7.5 1 5.2 5 25.8 - - 1 5.2 

EL SALVADOR project. 5 4.0 6 4.8 2 1.6 7 5.6 3 9.7 1 3.2 2 6.4 3 9.7 
JAMAICA 

Kingston-St. Andrew.. 5 2.7 13 7.1 2 1.1 11 6.0 2 4.9 13 31.7 1 2.4 6 14.6 
MEXICO 

Monterrey ............. 4 1.8 13 6.0 1 0.5 12 5.5 3 5.7 10 18.9 1 1.9 6 11.3 
UNITED STATES 

California project ...... 2.5 11 5.4 7 3.4 8 3.9 2 4.5 8 17.9 3 6.7 3 6.7 

aRates under 1year of age per 100,000 live births; others per 100,000 population. 

deaths were of infants and several occurred found in each project indicates the advisa
soon after birth (infanticide because a child bility of undertaking local studies of these 
was not wanted), problems to provide bases for preventive 

The variety of external causes of death programs. 

SUDDEN DEATH 

Of the 35,095 deaths in the Investigation, of the 280 deaths being in that age group. 
280 were classed as sudden death" (category Table 145 gives the numbers of deaths by 
795). These occurred most frequently in age and the rates in infancy per 100,000 
infants aged 28 days to 5 months, 197 out live births. Only 12 of the deaths were in 

aIn the Investigation sudden death was defined as children from 1-4 years old. 
the death of a child who was believed to be in good Four projects had high mortality in in
health and without evidence of a specific disease or ex
ternal cause in the clinical history or autopsy. fancy, namely, San Juan Province, Chile,
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TABLE 145. Mortalitya from Sudden Death (795) in Children Under 5 Years, by Age Group, in 15 
Projects. 

Under Under Under 28 days- 0-lI 1-4 
P years I yeaT 28 days 5 months months yonrs

Project _______ ____________ 

No. No. Rate No. Rate No. Rate No. Rate No. 

Total ............................ 280 208 50.5 53 11.2 197 41.0 18 3.8 12
 

ARGENTINA 
Chaco Province .................. 8 7 39.8 2 11.4 5 28.4  - I 

San Juan Province ............... 22 22 04.2 5 21.4 10 08.5 1 4.3 -

BOLIVIA project .................. 14 13 34.0 3 8.0 9 23.9 1 2.7 1 

BRAZIL 
1 3.3 1 3.3 -Recife .......................... 5 5 16.4 3 9.9 


Ribeirlo Prfto .................. 6 5 27.4 3 16.4 2 11.0  - I
 

slo Paulo ...................... 18 10 27.5 3 5.2 13 22.4 - - 2
 

CANADA
 
Sherbrooke .................... 6 0 35.4 - - 5 29.5 I 5.9 -

CHILE project ................... 51 50 114.7 5 11.5 42 96.4 3 6.9 1 
COLOMBIA 

Call ........................... 14 14 66.4 0 28.4 
 7 33.2 I 4.7
 
Cartagena...................... 0 9 50.3 - - 0 50.3 

Medellin ....................... 16 13 67.0 6 30.0 7 36.1 - - 3
 

El, SALVADOR project ........... 12 1I 35.5 3 9.7 7 22.6 I 3.2 1 
JAMAICA 

Kingston-St. Andrew ............ 36 35 85.4 12 29.3 22 53.7 1 2.4 1 
MEXICO 

26 25 47.2 2 3.8 19 35.8 4 7.5 1 

UNITED STATES 
Monterrey...................... 


8.9 -California project................ 37 37 82.7 - - 33 73.8 4 


Rates per 100,000 live births. 

Kingston-St. Andrew, and California, with FiG. 116. Mortality from Sudden Death in In
fancy, by Age Group, in 15 Projects.

rates of from 82.7 to 114.7 per 100,000 live 

births (Figure 116). The latter three were DEATHS. ,00o.oooLIVEBIRHS 

projects with relatively low infant death 0 _ _ 0 so 120 

rates from all causes. CHUM 
In four projects the rates went from 47.2 u )ApoN 

to 67.0, while in the remaining seven they WON. n 

were below 40 per 100,000 live births. The aumaM1 

three projects in Brazil had the lowest . 

rates: 16.4 for Recife, 27.4 for Ribeirfio urwAl 
MUMII

Pr~to, and 27.5 for Sdo Paulo. 

Nearly all infants in which the sudden aS*U*W"W 
mm' MiCIdeath syndrome was underlying cause were an 

found dead early in the morning, which liOPlto
 
agrees with findings in other studies (Berg- mmiio 1
 

man et al., 1972). Although in certain in- I'm
 

stances the baby presented a few signs of 8 D 36-11 MONTHS
 
28 DATS 3 MONTHSunrest during the night, in most cases the 
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parents did not report any particular ab- Fia. 117. Mortality from Sudden Death in In
ifancy, by Age of Mother, in Seven Projects Cornpreceding thenormality during the hours 

fatal event. 
invoked by 120 

Low birth weight has been 

various authors (Valdes-Dapena, 1967) as 

a factor in sudden death on the basis of ', 
comparisons of percentages of low-birth- I 
weight infants dying from that cause with V 
those in control series or with low-birth- so 
weight incidence in the community. Since 0 60 

in ninny areas birth weight was found to be 
low among infants dying in the first year 4 

of life, data were obtained for infants dying 
in the l)ostneonatal period in whom sudden 20 

death (category 795) was assigned as cause. 
Of the 215 sudden deaths occurring in that .20 25.29 30.34 35 ., 

age period, birth were for 	 AGEOFMOTHERweights known IN YLARs 

157, and in 27 of these (17.2 per cent) the 
weights were 2,500 grais or less. For areas 
with sufficient data regarding birth weights, For seven projects the data by maternal 
the comparable percentage for deaths from age were combined to explore any possible 
all causes in the 1)ostneonatal period was relationship between sudden death in in

fancy and age of mother at birth of child.
25.0. 	 With the three Brazilian projects ex-

The rates per 100,000 live births were as fol
eluded (because of their low rates), 23.2 per 

were of in- lows:cent of all postneonatal deaths 
or 	 Rate forfants with birth weights of 2,500 grams 

less, and 17.8 per cent of the sudden deaths Maternalage sudden death 

Under 20 years 108.1Inoccurred in infants in that weight range. 
summary, low birth weight did not appear 	 20-24 years 68.7 

25-29 years
to be a factor contributing to sudden death 	 42.6 

35 years and over 45.0 
in the postneonatal period in the Investiga-

tion. 
The data were analyzed also for possible These rates, shown in Figure 117, imply 

that the infants of younger mothers are atrelationship of sudden death to lack of 
breast feeding. Of the 164 postneonatal greater risk of sudden death. This confirms' 

deaths from this cause for which the per- the observations made by Steele and Lang

tinent information was available, 99 were 	 worth (1966) and Valdes-Dapena (1967), 

of infants who had been breast fed for at who fou.id that mothers of affected infants 

least one month (59.6 per cent), as corn- were younger at the time of marriage, at the 

pared with 52.2 per cent for deaths from all time of first pregnancy, and at the time of 

causes. With the three Brazilian projects delivery of the infant studied. 

excluded, the percentages were 63.8 and The situation in regard to birth order was 

59.3, respectively. There is therefore not not clear owing in part to small numbers 

sufficient difference to implicate lack of and tlv. fact that distributions of live births 

breast feeding. were available for only four projects. 



Chapter XII 

Reproductive Patterns 

In addition to the multiple causes of in-
fant mortality, other factors such as ma-
ternal age and infants' birth order have a 
direct relationship to the size of infant death 
rates. These latter factors have already 
been discussed in Chapters VI and X, on 
neonatal mortality and congenital anoma-
lies. One well-known investigation of causal 
factors in infant mortality in eight cities of 
the United States (Woodbury, 1925) drew 
attention to the influence of many biologic 
and socioeconomic factors, including age of 
mother and parity. In that study death 
rates were found to be lowest for inftints of 
women 25-29 years old, and to be high for 
those of young mothers and of mothers in 
the age groups 35-39 years and 40 years and 
over. Mortality was excessive in infants of 
high birth orders. 

Yerushalny et al. (1940) utilized data 
from birth and death certificates in Upstate 
New York in the period 1936-1938 for stud-
ies of childbirth mortality that likewise 
dealt with the important relationship to 
birth order and maternal age. Social and 
biological factors related to infant mortality 
have been studied extensively in England 
and Wales by Morris and co-workers (Mor-
ris and Heady, 1955; Heady et al. 1955). 

Chase (1961-1963) analyzed matched birth 

and death certificates for 1950-1952 in Up-
state New York for thorough study of such 
interrelationships. 

Since similar analyses are not known to 
be available for countries or cities of Latin 
America, one of the goals of the Investiga
tion was to evaluate these factors in the 15 
projects. The reproductive histories of 
mothers of deceased children in several pro
jects revealed that many of the children 
were of high birth order and that the losses 
through fetal deaths and deaths of those 
born alive were large. In this chapter data 
on birth order and maternal age are pre
sented to show how much these factors may 
be involved in excessive infant mortal
ity. Death rates calculated according to 
these two factors whenever sufficient bases 
were available reveal wide differences in the 
Latin American areas. 

Birth rates are declining in several areas 
and this trend should have a favorable ef
feet on infant mortality. Fortunately, data 
were available on births by age of mother 
and birth order for the Province of Santiago, 
and these showed a shift from older to 

younger mothers and from high to low birth 
orders in a period of rapid decline in the 
bir'th rate. Infant mortality has been re
duced by such chages in the pattern of re
production. Thus in planning for healthy 

infants and for reduction of mortality, these 

factors need to be taken into account, along 

with the causes of death. 
Moreover, the analysis made in this chap

241 
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ter of data on the reproductive history of tality. To ensure survival of children from 

mothers reveals that the excessive losses the hazards of the infant period, planning 
for pregnancies which are desired by thethrough fetal deaths and deaths of those 

born alive must have handicapped the fain- parents and which will result in healthy in
fants is the first essential.ilies by repeated episodes of illness and mor-

MATERNAL AGE 

age of mother atDuring the interviews conducted in the 	 usually birth order and 
time of birth were available. These historieshomes of deceased infants, the public health 

nurse or social worker obtained the dates of provided the bases for the analyses in this 

and also the dates of section.birth of parents 
each preg- The patterns of reproduction appear to

termination and the result of 
the child's vary widely in the 15 projects. Age of nancy and, if death occurred, 

mothers at birth of deceased infants is 
age at death. Usually the interviewers were 

analyzed first (Table 146). The percentagesuccessful in obtaining complete reproduc-

tive histories. However, even if a complete distributions by maternal age are shown in 

sequence of vital events was not obtained, Figure 118 in descending order of the birth 

Infant Deaths by Age of Mother at Birth of Child in 15 Projects.TADLS 146. 

Per centNumber 
Prjcane O35 Un Under 35 

25-29 30-34 UknownTotal Ud -04 25-29 30-3
Total Under 20 -2 4 

over
over 


ARGENTINA 
Chaco Province ......... 
San Juan Province ........ 

BOLIVIA project .......... 

1,410 
1,900 
2,790 

372 
380 
358 

357 
530 
632 

250 
403 
413 

185 
251 
248 

228 
277 
284 

18 
59 

855 

100.0 
99.9 

100.0 

26.7 
20.6 
18.5 

25.6 
28.8 
32.7 

18.0 
21.9 
21.3 

13.3 
13.6 
12.8 

10.4 
15.0 
14.7 

BRAZIl, 
Recife ................... 
Ribeir~o Preto ........... 
Sao Paulo ............... 

2,773 
959 

3,788 

384 
137 
445 

622 
257 

1,152 

580 
189 
861 

361 
131 
566 

357 
132 
425 

469 
113 
339 

100.1 
100.0 
100.0 

16.7 
16.2 
12.9 

27.0 25.2 
M9Q.4 22.3 
33.4 25.0 

15.7 
15.5 
16.4 

15.5 
15.6 
12.3 

CANADA 
8herbrooke .............. 

CHILE project ............ 
310 

2,404 
23 

477 
113 
712 

86 
481 

45 
331 

33 
313 

10 
90 

100.1 
100.0 

7.7 
20.6 

37.7 
30.8 

28.7 
20.8 

15.0 
14.3 

11.0 
13.5 

COLOMBIA 
Call .................... 
Cartagena ............... 
Medellin ................ 

EL SALVADOR project .... 

1,153 
850 

924 
2,742 

169 
135 
131 
646 

263 
108 
204 
803 

203 
14.1 
150 
498 

142 
75 

106 
358 

113 
93 

145 
369 

263 
211 
188 
68 

100.1 
99.9 

100.0 
100.0 

19.0 
20.9 
17.8 
24.2 

29.6 
30.7 
27.7 
30.0 

22.8 
22.3 
20.4 
18.6 

16.0 
11.6 
14.4 
13.4 

12.7 
14.4 
19.7 
13.8 

JAMAICA 
Kingston-St. Andrew ..... 1,589 377 466 335 172 178 61 100.0 24.7 30.5 21.9 11.3 11.6 

MEXICO 
Monterrey .............. 3,220 386 770 609 467 504 484 100.0 14.1 28.1 22.3 17.1 18.4 

UNITED STATES 
California project ......... 784 182 256 191 

I I ____I I 
92 

I 
47 

II 
16 100.0 23.7 33.3 

L 
24.9 

I 
12.0 

I I 
6.1 
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Fxo. 118. Infant Deaths by Age of Mother at Birth of Child in 15 Projects, and Distribution of Live 
Births by Age of Mother in Seven Projects. 
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rates per 1,000 population (presented in Project Birth rate 

Chapter II). These birth rates were as fol- Ribeirio Pr~to 27.5 
lows in the 15 projects: Chile project 26.1 

Sio Paulo 24.8 
Project Birth rate California project 16.3 

41.6 Sherbrooke 15.2Recife 
El Salvador project 40.4 In Recife, which had the highest birth 
Monterrey 39.8Mington-tA 38 rate, 16.7 per cent of the mothers were under 
Kingston-St. Andrew 38.0 20 years of age at the time of birth of the 
Chaco Province 337 deceased infant; 27.0 per cent were 20-24 

cent were 25-29Cartagena 32.5 years old and 25.2 per 

Cali 31.1 years old, while 15.7 per cent were aged 30-

Medellin 31.0 34 years and 15.5 per cent 35 years and over. 

San Juan Province 30.4 In the El Salvador project, where the birth 
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rate was also high, larger proportions of 

mothers were young (24.2 per cent under 

20 years and 30.0 per cent aged 20-24 

years), while Monterrey had a lower per-

centage under 20 years (14.1) and a higher 

percentage 35 years and over (18.4). The 

pattern in Kingston-St. Andrew (with the 

fourth highest birth rate) was similar to 

that in El Salvador, with a predominance 

of young mothers but with an even lower 

percentage 35 years and over (11.6). Thus, 

even in these projects with high birth rates 

and probably only very limited family plan-

ning, the patterns for maternal age of de-

ceased infants are different. 
The project in Bolivia" had one of the 

* Many famiiies could not be located in La Paz, and 
therefore the number of deceased infants for whom 
mother's age was unknown was large (855) and the 
distribution is based on those with ages known (1,935). 
The effect of this cannot be determined but is not be
lieved to he sufficient to invalidate the findings. 

highest proportions of mothers aged 20-24 

years-32.7 per cent. Higher percentages 

in this age group were noted only in tile 

three projects with the lowest birth rates 

(Sio Paulo, California, and Sherbrooke). 

Chaco Province was unique, having the 

highest percentage of mothers in the lowest 

age group under 20 years (26.7 per cent). 

Though there were similarities in the dis

tribution by maternal age in the three pro

jects with the lowest birth rates, there were 

marked differences too. The California 

project had a higher percentage of mothers 

under 20 years (23.7) than Sao Paulo 

(12.9), but only a very low percentage of 

mothers 35 years and over (6.1). In Sher

brooke, 37.7 per cent of mothers were in the 

age group 20-24 years but, only 7.7 per cent 
were under 20 years. Thus, the patterns of 

the age distributions of mothers of deceased 

infants differed markedly in thc 15 projects. 

NEONATAL AND INFANT MORTALITY BY AGE OF MOTHER
 

To evaluate the implications of these wide 

differences among projects with respect to 

age of mother at birth of deceased child, 
the distributions of live births were obtained 
wherever possible so that death rates by 

maternal age could be calculated. Sufficient 
data on these (listributioins were available 
for only seven projects, five in Latin Amer-
ica and two in Northern America. Table 
147 shows neonatal and infant mortality 
in these seven projects by age of mother in 

five age groups, while the rates in the five 
projects in Latin America are illustrated in 

Figure 119, in descending order of the in-

fant death rates. 
In all five of the Latin American projects 

mortality was lowest for infants of mothers 

in the age group 25-29 years. It was exces

sive for infants of young mothers and for 

those of mothers 35 years and over. Death 
rates became very high for products of 
mothers 40 years and over but sufficient 
data for presentation were not available 
for all projects. From the data on the 

Chile project it is clear that when the in
fant death rates are lower, the curves for 

neonatal and infant mortality are closer 
t 
together than when the infant death rate is 
very high, as in the case of El Salvador. The 

neonatal rate for infants of mothers under 

20 years in Chile--31.7 per 1,000 live births 

-was much lower than that in Sfio Paulo 

(52.3). Nevertheless, the patterns of neo
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TABLE 147. Neonatal and Infant Mortality' by Age of Mother at Birth of Child in Seven Projects. 
AROEN- D' EL UIE 

Ass of mother TINA SAo Paulo CANADA project SAVDR MonterreyMEXIC'O CaliforniaSTATESit years Chaco BRAZIL Sherbrooke CHILE project 

project iIlcProvince 

Neonatal mortality 

Total ..................... 32.3 33.7 13.5 26.0 29.6 26.0 12.7
 

Under 20 ................. 53.4 52.3 16.4 31.7 40.7 33.1 17.2
 
20.2 11.720-24 .................... 28.3 32.1 12.6 24.2 23.9 


12.9 23.7 20.7 11.325-29 .................... 20.6 28.7 23.2 

34.3 16.1 29.9 27.6 27.2 12.730-34 .................... 31.9 


14.035 and over ............... 27.1 37.2 12.8 30.2 34.5 34.1 


Infant mortality 

88.4 17.5Total ..................... 80.1 65.1 18.3 55.2 60.7 


79.3 116.6 86.3 20.2Under 20 ................. 133.5 104.1 21.2 

76.6 67.9 18.6 51.7 84.2 59.7 15.920-24 .................... 


25-29 .................... 60.5 53.2 
 16.5 44.5 72.9 47.0 15.3 

69.4 61.4 I 3 54.1 81.3 50.8 16.5
30-34 .................... 

35 and over ............... 72.8 67.4 20.3 
 59.8 93.6 77.4 17.5 

Deaths per 1,000 live births. 

in the five Latin American projects.natal mortality in the various projects are in In 

general similar, with fewer differences than these two projects infant mortality was also 

those observed in infant mortality. lowest for products of mothers 25-29 years 

The projects in Sherbrooke and California old and much higher for those of tile young

are shown in Figure 120 using a smaller est mothers. The numbers were small in 

Sherbrooke, which probably accounts forscale, tile death rates being much lower than 

of Mother in Five Latin American Projects.Fla. 119. Neonatal and Infant Mortality by Age 

CHACOPROVINCE SAO PAULO MONTERREY CHILEPROJECT 
o -t SALVADORPROJECT 

100 

\%

00-
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20 NIONATAL 
 NEONATAL NEONATAL 

. , I I - . . I I . . I I
0 . I I a I I I . I i I J 

.2020.242.3.29 30.34 35# .20 2I0.2425.29 30.34 35# 
. 20 20-24 25-29 30-34 35# .20 20.24 239 30.34 33#, .20 20,2423.29 30.3A 35# 

AGE OF'MOTHER IN YEARS 
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Fla. 120. Neonatal and Infant Mortality by Age the unusual distribution of neonatal mor
of Mother in Sherbrooke and California Projects. tality, the rate being lower in infants of 

30 SHERBROOKE CALIFORNIA mothers 35 years and over. 
PROJECT The differences in these patterns indicate 

z INFANT 	 that age of mother at the time of birth of 

child is an important determinant of the
20o ...... 

level of neonatal and infant mortality. In
%fants born to younn mothers (under 20 

10 - NEONATAL to the older mothers (35 years
NEONATAL .............. years) and 

N and over) experience the highest mortality. 
In Chapter VI important relationships be

tween certain causes of neonatal mortality 

0, and age of mothers were shown. The need 
.20 20.2428.290.34 33+ 20 20 2 25.29M34 35+ for collection and analysis of data on the 

IN YEARS maternal age factor is therefore clear.AO, OFMOTHER 

DISTRIBUTION OF LIVE BIRTHS BY AGE OF MOTHER 

The percentage distributions of live births the maternal age distributions presented in 

by age of mother in the seven projects for Table 146 and Figure 118 (in that figure the 

which these data were available are given distributions of live births were shown by 

in Table 148 to aid in the interpretation of broken lines). 

TALa 148. Percentage Distribution of Live Births 	by Age of Mother in Seven Areas. 

EL SAL- UNITED
CHILE VADOR MEXICO STATES 

TINA BRAZIL CANADA Province of Department Monterrey S ofARGEN-

Age of mother Chaco e e Paulo Sherbrooke Santiago of unties of 

San Salvador California 

100.1 100.1 100.0 100.0 09.0Total .................... 09.9 100.0 


6.0 14.3 18.3 9.9 15.8Under 20 ................. 10.0 8.1 

20-24 .................... 
 20.8 32.0 36.9 32.9 31.5 28.0 30.8 

31.7 25.8 22.0 28.8 28.525-20 .................... 23.8 30.6 

30-34 .................... 15.3 17.4 14.0 14.6 
 14.0 18.2 12.7 

35 and over ............... 18.0 11.9 9.0 12.5 13.0 15.5 6.1 

obtained from official reports of te Na8ource: The distributions of live births by age of mother for mid-year 1969were 
tional Health Service of Chile (1970)and the National Office of Statistics and Census of El Salvador (1970), and for 1970 
from the California State Health Department; the other distributions were provided by the principal collaborator-. 
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The size of the infant death rate in a jects in Northern America with low birth 
given maternal age group depends in part rates had distinctly different percentages of 
on the number of live biit.is in that age mothers under 20 years, namely, Sherbrooke 
group, that is, the denominator of the rate. (6.6 per cent) and California (15.8 per 
Thus the percentage distributions of live cent). 
births and of infant deaths by age of mother As for the mothers 35 years of age 
have specific relationships. If the percent- and over, the California project, with the 
age of live births in a given age group is lowest infant death rates, had a very low 
lower than the percentage of deceased in- percentage of live births in that group. The 
fants in that age group, the infant death percentages for the seven projects were: 
rate is higher than when the relationship is 
the reverse. Project Percent 

In the group of mothers under 20 years California 6.1 
in all seven projects, the percentage of live Sherbrooke 9.9 
births was less than that of deceased in- Sio Paulo 11.9 
fants; infant mortality was high in this age Chile 12.5 
group. In all projects, in the maternal age El Salvador 13.0 
group with the lowest infant mortality Monterrey 15.5 
(25-29 years) the percentages of live births Chaco Province 18.0 
were greater than those of deaths. There
fore, even though the distributions of live The first four of these projects are known 
births by maternal age were not available to have the lowest birth rates. The very low 
for the other eight projects, the relation- percentage of births among mothers aged 35 
ships can be seen. High proportions of live years and over in the California project had 
births among young mothers andi mothers a definite influence on its low infant death 
aged 35 years and over-the age groups in rate. 
which infant death rates are high-result in The Province of Santiago has experienced 
high infant death rates. a rapid decline in its birth rate-from 37.6 

In the five Latin American projects the in 1962 to 26.6 in 1969, a 29.3 per cent re
percentages of live births among mothers duction. This changing pattern of reproduc
under 20 years of age were as follows: tion brought about by family planning has 

resulted in a shift from older to younger
Project Per cent mothers (Table 149 and Figure 121). 

Sfo Paulo 8.1 
Monterrey 9.9 TABLE 149. Percentage Distribution of Live 
Chile 14.3 Births by Age of Mother in Province of Santiago, 

Chile (1962, 1964, and 1969).Chaco Province 16.0 
El Salvador 18.3 Ago group in years 1062 1904 199 

These great differences are surprising, in Less than 20 ..... 10.7 11.4 14.3 
20-24 ........... 28.0 30.0 32.9


the case of both Monterrey and El Salvador 25-29 ........... .3 24.0 21.8
 

in Middle America which have high birth 30-34 ............. 3 19.1 14.6
35 and over .... 14.4 14.9 12.5
1235 and over ... 141.rates, and So Paulo and Chile which have 


relatively low ones. Moreover, the two pro- Source: Chile, Natloral Health Service (1963, 1NS, 1970).
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Fio. 121. Percentage Distribution of Live Births Whereas 14.4 per cent of mothers were 35 
by Age of Mother in Province of Santiago, Chile. years old or over in 1962, 12.5 per cent were 

- -0 in that age group in 1969. In 1964 (the first 
year with data available for the age groups 
25-29 and 30-34 years) the percentage of 

3o . mothers aged 30-34 years was 19.1 and by 
1969 it had decreased to 14.6, or 23.6 per 
cent lower. Increases in the proportions of 

z births among mothers in the age groups with 
.- , .............. the most favorable neonatal and infant mor

tality (20-24 and 25-29 years) have oc-
This shift from older to younger 

10-mothers (from 1964 to 1969) can be seen in 

Figure 121. Birth order, another factor of 
importance in evaluating the effect of a de

_ _ _ _ _ _ _ _ _ lining birth rate, is the subject of the next 
.20 20.24 23.29 =3 3s. section. 

/curred. 

AO OF MOTHER IN YEARS 

BIRTH ORDER 

Birth order of the deceased infants has distributions of mothers (Table 150 and 
been studied on the same basis as the age Figure 122). 

TABLE 150. Infant Deaths by Birth Order in 15 Projects. 

Number Per cent 

Project Proect5 and Un- Ttl5 and 
Total 1 2 3 4 over known 1 2 3 4 over 

ARGENTINA 
Chaco Province ........ 1,410 341 253 162 142 491 21 100.0 24.6 18.2 11.7 10.2 35.3 
San Juan Province ..... 1,900 439 357 265 175 606 58 100.0 23.8 19.4 14.4 9.5 32.9 

BOLIVIA project ........ 2,790 603 392 236 211 488 860 99.0 31.2 20.3 12.2 10.9 25.3 
BRAZIL 

Recife ................. 2,773 317 322 273 228 1,174 459 100.0 13.7 13.9 11.8 9.9 50.7 
Ribeirlo Prdto ......... 959 178 148 107 101 310 115 100.0 21.1 17.5 12.7 12.0 36.7 
8o Paulo ............. 3,788 817 688 494 355 1,037 397 100.1 24.1 20.3 14.6 10.5 30.6 

CANADA 
Sherbrooke ............ 310 83 71 55 32 58 11 100.0 27.8 23.7 18.4 10.7 19.4 

CHILE project .......... 2,404 581 497 347 235 643 101 100.0 25.2 21.6 15.1 10.2 27.9 
COLOMBIA 

Call .................. 1,153 172 159 133 116 335 238 100.0 18.8 17.4 14.5 12.7 36.6 
Cartagena ............. 856 142 132 87 85 288 122 100.0 19.3 18.0 11.9 11.6 39.2 
Medellin .............. 924 121 110 95 78 365 155 100.0 15.7 14.3 12.4 10.1 47.5 

El. SALVADOR project.. 2,742 586 490 377 282 925 82 100.0 22.0 18.4 14.2 10.6 34.8 
JAMAICA 

Kingston-St. Androw .... 1,589 332 290 205 182 519 61 100.0 21.7 19.0 13.4 11.9 34.0 
MEXICO 

Monterrey ............. 3,220 406 384 333 270 1,317 510 100.1 15.0 14.2 12.3 10.0 48.6 
UNITED STATES 

California project ....... 784 241 211 136 85 92 19 100.0 31.5 27.6 17.8 11.1 12.0 
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Fia. 122. Infant Deaths by Birth Order in 15 Projects. 
60 

RECIFE EL SALVADOR MONTERREY KINGSTON. BOLIVIA PROJECT 
S.ADE~ PROJECT40 
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20 
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11THORDER 

The percentage distributions of infant distribution of infant deaths by birth order 
deaths by birth order are shown for the 15 (as it did by age of mother). The highest 
projects in Figure 122, in descending order percentage of deaths occurred in first births 
of the birth rates. In Recife, which had the (31.2), and this proportion was similar to 
highest birth rate, more than half the de- that in the California project, where 31.5 
ceased infants were of fifth or higher birth per cent were first births. However, for the 
orders; only 13.7 per cent were first births rest of the birth orders the distributions in 
and 16.9 per cent second births. The pat- these two projects differed. In Bolivia 25.3 
tern in Monterrey was similar, with 48.6 per cent of the infant deaths were of fifth or 
per cent fifth or later births, higher birth orders, while in California the 

The Bolivia project* had an unexpected percentage was only 12.0. 

NEONATAL AND INFANT MORTALITY BY BIRTH ORDER
 

For four projects, two of them in Latin and Monterrey) had similar infant death 
America, it was possible to analyze neo- rates for first births, 39.4 and 40.5 per 1,000 
natal and infant mortality according to live births, and likewise excessive death 
birth order (Table 151). rates for those of fifth and higher orders, 

The two Latin American projects (Chile 90.6 and 90.0, respectively (Figure 123). 
The infant rates in the two Northern Amer

* The number of infant deaths with birth order un- ican projects (California and Sherbrooke),
known was large for this project and the effect of the 
large number on the finding is not known. shown in Figure 124 (with a smaller scale), 
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TABLE 151. Neonatal and Infant Mortality, by Birth Order in Four Projects. 

Birth orderprjc 

Total ................ 


1.................... 

2 .................... 

3 .................... 

4 .................... 

5 and over ............ 


UNITED STATESCHILE MEXICO CANADA 
Monterrey Sherbrooke Californiaproject 

Neonatal Infant Neonatal 

26.6 55.2 26.0 

19.9 39.4 19.5 
22.8 47.8 18.9 
27.7 57.8 19.4 
32.3 67.0 23.9 
42.4 90.6 38.1 

£ Rates per 1,000 live births. 

were in general similar, increasing respec-
tively from 12.8 and 12.6 per 1,000 live 
births for first births to 30.6 and 30.5 for 
those of fifth and higher orders. 

Although mortality for birth order 5 and 
over is given only for that group as a whole, 
the death rates increase markedly within 
that group to very high rates for those of 
10th or higher birth orders, as was shown by 
Woodbury (1925) in his study of mortality 
in eight cities in the United States. Thus, 
in projects of the Investigation, when large 
proportions of the infant deaths were of 

fifth or higher birth orders, as in Recife, 
many infant deaths would be of very high
birth order. In 11 Latin American projects 

Fla. 123. Infant and Neonatal Mortality byBirth Order in Chile and Monterrey Projects. 

00 - CHILE PROJECT MONTERREY 

a 

60 
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'J 
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BIRTHORDER 

Infant Neonatal Infant Neonatal Infant 

60.7 13.5 18.3 12.7 17.5 

40.5 9.6 12.6 8.9 12.8 
48.4 10.7 10.3 12.1 16.7 
49.7 18.8 23.7 16.2 22.0 
50.9 21.1 27.3 21.8 28.9 
90.0 22.3 30.5 23.5 30.6 

the proportions of infant deaths in the group 
of birth order 5 and ,ver were above 30 
per cent, namely: 

Project Per cent 
Recife 50.7 
Monterrey 48.6 
Medellin 47.5 
Cartagena 39.2 
Ribeirdo Prto 36.7 
Cali 36.6 
Chaco Province 35.3 
El Salvador 34.8 
Kingston-St. Andrew 34.0 
San Juan Province 32.9
S~o Paulo 30.6 

The percentages for the projects in Chile 

Fl. 124. Infant and Neonatal Mortality by
Birth Order in Sherbrooke and California Projects. 
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and Bolivia were lower: 27.9 and 25.3, and It is clear, therefore, that birth order is 
those for Sherbrooke and California were a factor of great importance in the evalua
much lower: 19.4 and 12.0, respectively. tion of infant mortality. 

DISTRIBUTION OF LIVE BIRTHS BY BIRTH ORDER
 

The distribution of live births by birth 
order is most important for an understand-
ing of the level of infant mortality. Irre-
spective of other factors, infants born to 
mothers with high parity have much lower 
chances of survival. In view of the evidence 
presented earlier regarding relatively low 
birth weights and excessive nutritional de-
ficiency in many Latin American projects, 
questions are immediately raised in regard 
to the health of these mothers after many 
births as well as that of the products of 
gestation. Here is an important field for 
research and also a field for action to en-
sure the birth of healthy products who are 
able to survive infancy, 

The distributions of live births utilized 
for the calculation of mortality were avail-
able for only four areas (Table 152). In 
both the Sherbrooke and the California 
projects more than 40 per cent were first 
births and the percentages for fifth and 

later births were low (11.6 and 6.9, respec
tivejy). In the Province of Santiago 35.4 
per cent were first births, while in Monter
rey the percentage was only 22.5. 

In Santiago Province, a reduction of 38 
per cent in the percentage of births of fifth 
and higher orders (from 27.5 in 1962 to 17.0 
in 1969) contributed to a 29-per-cent de
crease in the birth rate (Table 153 and 
Figure 125). The actual decrease in births 
of order 5 and above was from 26,340 in 
1962 to 14,416 in 1969 (45.3 per cent). Al, 
increase occurred in the percentage of first 
births, from 25.7 in 1962 to 35.4 in 1969. 
Such shifts in distribution of births result 
in a reduction in infant mortality. Thus in 
Chile family planning, which led to the de
cline in the birth rate, produced a reduction 
in high-order births and number of older 
mothers which is having a very beneficial 
influence on survival of the newborn. 

Both factors-age and parity of mother-

TABLE 152. Distribution of Live Births by Birth Order in Four Areas. 

Birth order 

Total ........................... 


1............................... 

2 ............................... 

3............................... 

4............................... 

5and over ...................... 


CHILESanta gM MEXICO CANADA UNITED STATESE I OA N DPratiago Monterrey Sherbooke Californiae..i Mneryproject 

100.1 100.1 100.0 100.0 

35.4 22.5 40.4 43.224.9 17.8 26.6 29.0
14.4 15.0 14.2 14.28.4 11.9 7.2 6.7
17.0 32.9 11.6 6.9 
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TaLH 153. Distribution of Live Births by Birth 
Order, Province of Santiago, Chile (1962 and 1969). 

1902 196o 
Birth order 

No. 

Total ........ 9.5,722 

I............ 24,0641 
2 ............ 19001 
3............ 14,401 
4............11,339 
5 and over... 20,340 

% No. % 

99.0 84,791 100.1 

25.7 
19.9 
15.0 
11.8 
27.5 

1__ 1 

29,074 
21,090 
12,180 
7.1:0 

14,410 
I 

35.4 
24.0 
14.4 
8.4 

17.0 

Source: Chile, National Health Service (1963, 1970). 

Fin. 125. Percentage Distribution of Live Births 
by Birth Order, Province of Santiago. Chile (1962 
and 1969). 
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0 .countries, 
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should be combined in the study of infant 
mortality. In the California project, though 

were availthe distributions of live births 
able, the numbers of deaths were too small 
for calculation of rates for each birth order 

by age of mother. An analysis made of neo

natal mortality in the United States (Loeb, 
1965) by maternal age and infant's birth 

order, in matched records for three months 
in 1950, showed high death rates for all birth 

orders in the group of mothers under 20 

years of age, with the lowest occurring 

among first births. For the next age group, 
20-24 years, an increase also occurred with 
higher birth order, the lowest rate being 

first birthls. In the other mnaternal 
age groups the second births had a lower 
rate than the first. Extensive analyses have 
been made of neonatal and infant mortality 

in two cohort studies (Armstrong, 1972; and 
1972-b) from linked records in 1950 

and 1960 in the United States on the basis 

of birth weight as well as age of mother and 
order. For a full understanding of 

these problems in Latin American cities and 
the distributions of all live births 

by age and parity of mothers and by birth 
weight are needed, together with similar 

data for all infant deaths. 

OUTCOME OF PREVIOUS PREGNANCIES
 

Before the reproductive histories were 

utilized, the data they contained were re-

viewed for completeness and reliability. In 

this section, use has been made only of his-
tories with complete information regarding 

the births and fetal deaths, i.e., data that 

appeared to be consistent in all respects. 
For example, several histories containing 

data on age of mother and birth order that 

were suitable for use in the previous section 

could not be used for this present analysis 
because the medical record indicated addi

tional fetal losses and thus these histories 
were considered less reliable. 

The total ald average numbers of prod

ucts of previous pregnancies among mothers 
of deceased children in the 15 projects 

are presented first in Table 154. With two 
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TABLE 154. Outcome of Previous Pregnancies of Mothers of Deceased Children Under 5 Years of Age
in 18 Areas of 15 Projects. 

Products lost 
Total 

No. of productsArea 

mothers Total Fetal deaths Deaths 

No. Average No. % No. % No. % 

ARGENTINA 
Chaco Province ....................... 1,605 4,010 2.9 732 15.0 147 3.2 585 12.7 
San Juan Province .................... 2.013 5,842 2.9 1,307 22.4 540 9.2 767 13.1 

San Juan (city) ..................... 296 551 1.9 135 24.5 90 16.3 45 8.2 
Suburban departments ............... 
Rural departments .................. 

723 
094 

2,128
3,163 

2.9 
3.2 

501 
671 

23.5 
21.2 

215 
235 

10.1 
7.4 

286 
431 

13.4 
13.8 

BOLIVIA project ....................... 2,731 6,140 2.2 1,471 24.0 184 3.0 1,287 21.0 
BRAZIL 

Recife ............................... 
Ribeirao Pr~to ........................ 

2,975 
969 

13,422 
3,119 

4.5 
3.2 

5,122 
862 

38.2 
27.6 

1,941 
475 

14.5 
15.2 

3,181 
387 

23.7 
12.4 

Sao Paulo ........................... 3.736 10,533 2.8 3,125 29.7 1,590 15.1 1,535 14.6 
CANADA 

Sherbrooke ........................... 330 729 2.2 200 27.4 138 18.9 62 8.5 
CHILE project ......................... 
COLOMBIA 

1,837 4,785 2.6 1,131 23.6 590 12.3 541 11.3 

Call ................................. 
Cartagena ............................ 

1,141 
932 

3,846 
3,286 

3.4 
3.5 

928 
602 

24.1 
20.1 

357 
297 

9.3 
9.0 

571 
365 

14.8 
11.1 

Medellin ............................. 
EL SALVADOR project ................ 

1,011 
3,607 

4,637 
11,588 

4.6 
3.2 

1,285 
3,853 

27.7 
33.2 

603 
848 

13.0 
7.3 

682 
3,005 

14.7 
25.9 

San Salvador ....................... 
Rural municipio .................... 

2,592
1,015 

7,650 
3,932 

3.0 
3.9 

2,487 
1,366 

32.5 
34.7 

622 
226 

8.1 
5.7 

1,865
1,140 

24.4 
29.0 

JAMAICA 
Kingston-St. Andrew .................. 958 2,631 2.7 426 16.2 187 7.1 239 9.1 

MEXICO 
Monterrey ........................... 3,046 12,654 4.2 2,797 22.1 1,121 8.9 1,676 13.2 

UNITED STATES 
California project ..................... 898 1,458 1.6 3911 27.4 250 17.1 149 10.2 

exceptions, the projects are tl'eated as a Fio. 126. Average Number of Products of Pre. 
vious Pregnancies of Mothers of Deceased Childrenwhole because of small numbers and sim- in 15 Projects.
 

ilarity of the findings. For two projects with AVERAOENUM1,,
 

large rural areas (San ,Juan Province and 0 1 2 3 , 
El Salvador) the data were sufficient to per- tMIN"61 
mit analysis of both urban and rural areas. KIM 

The average number of products of pre- '.. 
CUI6IIAvious pregnancies was over 4.0 in three pro- CALI 

jects (Medellin, Recife, and Monterrey) ,monf.. 
(Figure 126). In four other projects there aSOIVP110,CI 

-71were at least 3.0 previous products. In Cali- SAo nPos 

fornia and Sherbrooke, which had tile lowest WiPAUL 
birth rates, the average number was only 1.6 (HIRl own 

. 
KIO AIO.PRlOJln 

and 2.2, respectively. It was surprising to m ,....
 
find the small number of previous products mm ... , ..
 
in the Bolivia project, 2.2. There is an urgent (AION MPRON
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need for research to gain an understanding 
of patterns of reproduction and conditions of 
survival of products of pregnancy in this 
high-altitude area. The patterns appear to 
be unusual, judging from the evidence on 
age and parity of mothers of deceased chil-
dren and from the smnall number of pre-
vious products. 

In addition to these differences between 
projects, there are distinct differences within 
the two projects that have rural areas. In 
San Juan Province the average number of 
previous products in the rural departments 
(3.2) was much higher than that in the city 
of San Juan (1.9). Likewise, in the El Sal-
vador project the averages were 3.9 products 
in the rural municipios and 3.0 in the city 
of San Salvador. 

In Table 154 the vital losses in previous 
pregnancies are divided into fetal deaths 
and deaths of those born alive. In two 
projects with high death rates, Recife and 
El Salvador, more than 30 per cent of the 
products of previous pregnancies resulted 
in death (38.2 and 33.2 per cent, respec-
tively) (Figure 127). This represents great 
reproductive wastage in terms of the prod-

Fmo. 127. Mortality of Products of Previous 
Pregnancies of Mothers of Deccased Children in 
15 Projects. 
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ucts, a great biological expenditure for the 

mother, and also a serious psychological and 
financial impact on the family. In these two 

projects more than 20 per cent of the total 
previous products were lost by deaths of 
children born alive. 

In the next five projects with over 27.0 
per cent of the products resulting in death 
(Ribeirio Pr~to, Sdo Paulo, Sherbrooke, 
Medellin, and California), more than half 
were fetal deaths in all except one project 
(Medellin). In Sho Paulo, Sherbrooke, and 
California, which had low birth rates, the 
percentages for loss as fetal deaths were 
15.1, 18.9, and 17.1, respectively. Many of 
these were early fetal deaths or abortions. 
In S~o Paulo 82 per cent of the fetal deaths 
were classed as early fetal deaths (abor
tions). In San Juan Province, the city of 
San Juan had 16.3 per cent loss as fetal 
deaths. The two Northern American projects 
had the highest percentages for losses as 
fetal deaths, followed by Ribeir~o Pr~to 
and Sio Paulo. 

In the Bolivia project 21.0 per cent of the 
products of previous pregnancies died after 
birth, but the percentage of reported fetal 
deaths was low, 3.0. Probably some losses 

were forgotten or were not stated because of 
reticence on the part of parents. Actually
in this project, in half the families in which 

home interviews were conducted someone 

than the mother provided the history 
-usually the father. A deficit of fetal 
deaths among the products of previous 

pregnancies is also suspected in Chaco Prov
ince, where losses of only 3.2 per cent were 
remembered. 

In San Juan Province, losses as fetal 

were recorded less frequently in the 
rural departments than in the city of San 

Juan. In that city 16.3 per cent of the prod
ucts were fetal deaths, while the figure was 
only 7.4 per cent in the rural departments. 



The following are two highly probable ex-
planations for these high percentages of 
losses in previous pregnancies. First, the 
mothers of deceased children had experi-
enced excessive pregnancy loss because they 
constitute a group of women who are vul-
nerable to diseases or conditions unfavor-
able for survival of the product. Another 
explanation is that the pregnancy was not 
desired and the abortions were provoked in 
some of the instances. In this Investigation 
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no attempt was made to find out about in
duced abortions. However, several hospital 
records indicated that some of the neo
natal deaths in the Investigation were in 
fact the result of procedures used to ter
minate the pregnancy. Therefore it is likely 
that these high percentages of products re
suiting in fetal deaths may be in part due 
to abortive procedures. It is clear that the 
highest percentages were usually in the 
areas with the lower birth rates. 

INFANT MORTALITY IN PRODUCTS OF PREVIOUS PREGNANCIES
 

The infant death rates among products of 
previous pregnancies were much higher than 
those found in the Investigation, as is shown 
in Table 155 and Figure 128 for 14 projects. 

In several projects infant mortality 
among the previous products of mothers was 
twice as high as in the Investigation. For 
example in Recife, while the rate in the 
Investigation was 91.2 per 1,000 live births, 
for previous products of those mothers it 
was 204.4. In all three projects in Brazil the 
relationship was of this order. In the In-
vestigation in Sdo Paulo the rate was 65.1 

and in previous products 130.1. Actually in 
eight of the 14 projects the infant death rate 
was around twice as high in previous prod
ucts as in the Investigation. Part of the 
explanation is that these areas had expe
rienced high infant mortality in the past 
when many of these deaths occurred. Also, 
these mothers were perhaps particularly 
vulnerable because of their biologic or socio
environmental conditions. 

In Sherbrooke the rate in previous prod
ucts was 69.7, or nearly four times the rate 
in the Investigation (18.3). Although the 

Fia. 128. Infant Mortality in the InvesLigation and in Products of Previous Pregnancies 
of Mothers of Deceased Children in 14 Projects. 
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TAnL 155. Infant Mortality in Products of Previous Pregnancies of Mothers of Deceased Children 

and in Investigation, by Age Group, in 17 Areas of 14 Projects. 

InvestigationPrevious pregnancirs 

I Infant deaths 

death rateadInfantLive 
Neonatal PostneonatalArea births TOl 

Post-
Rate No. Rate No. Rate Total Neonatal neonatalNo. No. 

ARGENTINA 
'3.9 170 38.2 159 35.7 80.1 32.3 47.8 

Chaco Province............. 4,453 329 

395 73.2 81.3 38.8 42.6 

San Juan Province .......... 5,393 630 111.8 235 43.6 


San Juan (city) ........... 460 
43.3


40 87.0 17 	 37.0) 23 50.0 50.7 29.6 21.1 
.17.7 141 87.973.9 	 44.6

Suburban departmients.... 1.908 232 121.6 91 
39.0 54.9 

Rural departments ........ 2,925 358 121.4 127 	 43.4 231 70.0 94.5 

492 82.6 74.2 29.0 45.2 

IIOLIVIA project............. 5,955 694 11(,.5 202 33.9 

BRAZI L1 
91.2 55.9 

Recife .................... 11,466 2,3,14 204.4 646 50.3 1.698 148.1 35.3 

52.6 28.2 24.3 

Ribeirfio PrOto ............ .. 2,642 275 10,:.l 136 51.5 139 52.6 


Sao Paulo.................. 
 8,913 1,160 130.1 518 58.1 642 72.0 65.1 33.7 31.5 

CANADA 
57.8 7 11.9 18.3 13.5 4.8588 41 69.7 34Sherbrooke ................. 
 28.6 28.5 

CHIL.E project ............... 4,171 442 105.8 146 35.0 290 70.9 55.2 

CO.OM IlA 
54.6 25.4 29.2368 106.6 156 45.2 212 61.4Call ....................... 3,451 


25.9 115 42.5 47.8 22.4 25.4
Cartagena ................. 2,703 185 68.4 70 


47.6 19.7 27.9399 101.1 150 38.0 249 63.1Medellin .................. 3,948 

55.8 1,154 107.5 88.4 29.6 58.8 

EI, SAIVADOR project ...... 10,733 1,753 163.3 599 
28.2 53.6

San Salvador ............. 7,030 1,162 165.3 376 	 53.3 787 111.9 81.7 

367 99.1 120.0 36.1 83.9

Rural ,nuniripios......... 3,703 591 159.6 224 60.5 


JAMAICA
 
81 33.3 38.8 24.2 14.6

Hingston-St. Andrew........ 2,435 177 72.7 90 39.4 


MEXICO
 
641 55.8 60.7 26.0 34.8

Monterrey................. 11,404 1,096 95.4 455 39.6 


Htates per 1,000 live births. 

reflects in part the pattern of changing inexperience is limited, this finding was unex-
fant mortality 	in the general population.pectcd. Unfortunately, reproductive histo-


ries were not obtained in the California pro- Is
 

ject. It may be that when infant mortality
 
as fetalbecomes low, as in the Sherbrooke project, In terms of pregnancy losses 

as infant deaths, these mothersit is concentrated principally in the infants deaths and 
repro- of children who died in infancy experiencedof vulnerable women-those whose 

findductive hIstory is unfavorable to survival of 	 excessive pregnancy wastage. These 

ings, coupled with those on maternal agethe infant. 
The difference between infant mortality and parity relationships to infant mor

among products of previous p)regnan- tality, indicate the need for planning in 

cies and that found in the Investigation order to ensure healthy reproduction in 

was particularly marked in the postneonatal the future. Also, the many gaps in our in

period. For the 14 projects combined, there 	 formation point to the need for research in 

these important fields and for collection ofwas a 57-per-cent reduction in the postneo-

natal rate, compared with a 39-per-cent re- these facts routinely for all births and all 

duction in the neonatal rate. This difference infant deaths. 



Chapter XIII 

Breast Feeding 

Breast feeding, because of its relationship 
to the child's survival, is one of the major 
factors to be considered in studies of in-
fant mortality. The markedly different pat-
terns observed in the Latin Ameican pro-
jects come as a surprise. Until this Investi-
gation revealed the wide variaion':, breast 
feeding was believed to be the usual method 
of feeding infants in early life in developing 
societies. 

Several basic aspects of breast feeding 
were studied in depth at the symposium en-
titled The Uniqueness of Human Milk, the 
proceedings of which were published by the 
American Society of Clinical Nutrition 
(1971). This collection of technical papers 
on biochemical characteristics and anti-in-
fection properties of human milk, as well as 
psychological, economic, and practical ad-
vantages of breast feeding, was published 
also in Spanish by the Pan American Health 
Organization (1971-c, 1972-b). In this 

gave a fineseries Jelliffe and Jelliffe (1971) 

overview of the incomparable value of ma-

ternal milk for ensuring the survival and 

health of young children. 
For 23 widely separated areas in Latin 

America, the Investigation has provided 

data on the current situation regarding the 

practice of breast feeding as well as the re-

lationships between lack or insufficiency of 
bre ii..milk and diarrheal disease and nutri
tional deficiency. 

Studies by Gordon et al. (1963) on 
weanling diarrhea implicated the age of 
weaning as a time of high morbidity and 
mortelity from diarrhcal disease. Also Gor
don et al. (1967) pointed out the exceed
ingly high death rates for that disease in the 
second year of life. The findings in this In
vestigation in nearly all the areas are indic
ative of an even more serious situation: a 
widespread lack of breast feeding or its 
early termination as well as excessive mor
tality from diarrheal disease and nutritional 
deficiency in the first year of life. 

Data on breast feeding arc presented for 
the 13 Latin American projects. In the 
Canadian project breast feeding was rare 
(only one deceased infant was breast fed), 

veswr o odeeifrtecleto inter

not conducted for the collection 
and in the California project home 

views were 
of such information. 

The findings are aialyzed by infant's age 

at death and alsr in relation to mother's 

educational level. The role of breast feed

ing in relation to two specific causes of 

mortality, diarrheal disease and nutritional 
deficiency, is studied in detail. 

VARIATION IN PRACTICE OF BREAST FEEDING IN INFANCY 

The wide variation in breast feeding in proportion of infants dying in the first year 

infancy in the Latin American projects can of life who had been breast fed one month 
in fourbe seen in Table 156 and Figure 129. The or longer was over 70 per cent 

257 
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TABLE 156. Breast Feeding for One Month or Fia. 129. Breast Feeding for One Month or 
Longer of Infants, Dying in First Year of Lifeb in Longer of Infants Dying in Postneonatal Period in 
13 Latin American Projects. 13 Latin American Projects. 

PER CENT 
Breat fed 

Infants one month 0 20 40 60 o too 
Project dying in or longer r -, 

flrstIear - I 

No. % CAI .A.. 

6,353 1E6SO.,Sl. UADOITotal............. ........... 12.106 52.5 

Ul n POVUC, 

ARGENTINA Cll
 
Chaco Province .............. 806 603 74.8 1OI4IUl0n,
 
San Juan Provinct ........ 928 558 60.1 CwIt[ ctI"
 

BOLIVIA project .............. 1,088 911 83.7 IIU{=
 
BRAZIL 
 *U iiO 

P '' . 1,414 379 26.8R ecife ..................... 

Ribeirfto Pr/to ............... 383 181 47.3 1 1PIOJiCI
 
SAo Paulo .................. . 1.508 
 530 35.5 $*0PAULO 

CHILE project ................ 087 543 55.0 W1 

COLOMLIA 
Cal........................ 433 244 56.4 
Cartagena................... 352 283 81.8 
Medellin ................... . 388 203 52.3 

EL SALVADOR project ........ 1,771 072 37.9 Province, and Cartagena), but even in these 
JAMAICA the percentages of those breast fed for that 

Hingston-St. Andrew ......... 541 395 73.0
 

MEXICO length of time were only 50.6, 42.7, and 38.7, 
Monterrey .................. 1.507 840 55.7 respectively. In four projects (Medellin, 

In families in which home ,nterviews were conducted and 
Information was provided. 	 TABLE 157. Breast Feeding for Six Months orbExcluding neonatal deaths. 	 Longer of Infants, Dying at 6-11 Months of Age 

in 13 Latin American Projects. 

projects (Bolivia, Cartagena, Chaco Prov- Breast fed 

ince, and Kingston-St. Andrew). In three Infants 6months 
projects (El Salvador, Sho Paulo, and Re- Pro1ct dyi611 rne 

months 
cife) it was less than 40 per cent, while in No. % 
the other six it varied from 47.3 to 60.1 per Total.........................4,115 760 18.4 

cent. Thodgh the data for El Salvador are 
presented for the project as a whole, differ- ARGENTINA 

Chaco Province .............. 279 119 42.7
 
ences between the areas were noted; in the San Juan Province ........... 243 32 13.2
 

city of San Salvador only 34.1 per cent of BOLIVIA project .............. 451 228 50.6
 
BRAZIL

deceased infants had been breast fed for at 	 Recie ...................... 605 7 1.4
 

least a month, while in the rural municipios 	 Ribeirfto Prto ............... . 0 18 16.2
 
Sio Paulo .................. . 338 14 4.1
the proportion was higher-nearly half CHILE project ................ 229 13 5.7
 

(49.7 	per cent). COLOMBIA
 
Cal ........................ 195 25 12.8


Since six months is the minimum period Cartagena................... 181 70 38.7
 
recommended for breast feeding, data are Medellin .................... 171 15 8.8
 

EL SALVADOR project ........ 717 80 12.0
 
provided also for infants dying at 6-11 JAMAICA 
months of age who had been breast fed for MEXICO Andrew.......... 253 32 12.6 

at least six months (Table 157 and Figure Monterrey .................. 454 102 22.5 

130). The experience was relatively favor
able in only threehre projects (Bolivia, Chaco inwhich interviews were conductedablein 	 aIn families homeprject 	 wasnly (Bliva, Caco andinformation provided. 
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FIG. 130. Breast Feeding for Six Months or weaning process usually begins at about 6Longer of Infants Dying at 6-11 Months of Age months of age with the addition of foodsin 13 Latin American Projects. 
PER other than breast milk, and ends about theCENT 

0240 60 close of the second year, the mode being
I ' 25.5 months." 

C0 M . In the El Salvador project, only 12.0 per
WA . . cent of the infants dying at G-11 months of
M "...age had been breast fed for six month3. 

wm macs However, breast feeding was continuedcU longer for a higher proportion in the rural 
KUWW,.St. I inmunicipios: 22.0 per cent breast fed for six 
WM months in contrast to 8.4 per cent in theOU mm city of San Salvador. The lack of mother's

U0 FAU10 milk without supplementation of proteinfrom other sources is probably one explana
tion for the high death rates fro:i nutri-

Chile, Sio Paulo, and Recife) the proportion tional deficiency in the project in El Salva
was less than 10 per cent. dor. 

The findings in El Salvador were very The increasing use of hospitals for de
surprising since Gordon et al. (1964) had livery of babies has probably resulted in an 
reported breast feeding of long duration in increase in artificial feeding. Also advertise-
Guatemala, a neighboring country. In their ments of milk substitutes and the intensive 
study of 301 infants in rural Guatemalan publicity given to them in various sectors 
villages, they found that 98.7 per cent were of the population have probably had un
breast fed from birth. They state: "The favorable influences. 

AGE AT DEATH 

The data on infant's age at death in re- feeding had been started before death for
 
lation to breast feeding is presented in Table more 60 cent in four
than per projects
158. Among those dying in the neonatal (Chaco Province, Bolivia, Cali, and Carta
period, the number breast fed was limited. gena), while in three projects (San Juan 
In fact, of those who died in the first seven Province, Medellin, and Kingston-St. An
days of life, very few (from 0.9 to 17.3 per drew) less than 40 per cent had been breast 
cent) received any breast milk (Figure 131). fed (Figure 132).
Of course many infants died in the first day The reasons for not breast feeding as 
or days of life in the hospital and so there stated by the mother or other family mem
was no opportunity for breast feeding for ber are given in Table 158. In several pro
many. jects the reason given for more than half 

Among those who died in the remainder the infants who died at 7-27 days of age was 
of the neonatal period (7-27 days) breast that they were in the hospital (55.9 per cent 

http:KUWW,.St
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TABLt, 158. Breast Feeding of Infants' Dying in N-onatal Period, in Two Age Groups, in 13 Latin 

American Projects. 

Under 7-27 Under 7-27 Under 7-27 Under 7-27 

7 days e'ays 7 days days 7 days ]days 7 day,.li days 7 days days 
Under 7-27 

Breast feeding 
-[" 

not breast fed No. %No. % No. % No. % No. %1No. %No. % No. % No. % No. %
and reason 

BRAZIL[ARGENTINA ARGENTINA BOLIVIA BRAZIL, 
Slan Juan Province project Recife Ribeiralo P~rateChaco Provinee 

Totl .........09,00.1,065 100.0 507,1000 20 100.,3 00 100.0 ''1100.0624 100.0,247 09.9351 t10011103 99
 
90.91 57 55.3Not breast fed .... 305 82.71 53 32.1-160 0}0.7 184 62.2323 88.3 60 20.6 i84 93.6 100 42.9319 

17.4 4 1.1] 8 7.8Lack of nmilk .... 3 0.8 12 7.3 12 2.4 7 2.41 7 1.9] 6 2.1 14 2.21 43 
Child died...... 2412 65.6 - -3 29 64.9 '2 0.7247 67.5 i - -4 23 67.8 1 0.4260 74.11 3 2.9 

11.7 55 15.7 i 38 369In hospital ..... 3(6 9.8 21 12.7 10.1 20.51151 51.01 49 13.41 35 12.01L20 19.2 29 
13.4 - - 8- 7.8Other.......... 2.1 6.15 20 12.1 15 3.0) 2.1 8.11 20 5.51 19 01.5 27 4.3 33 


0.8, 29 10.0 9 1.4 90 36.4 2 0.01 20 19.4Weaningstart-d... ,5 1 26 15.8 1 0.2 49 16.6 3 . 
- 1 0.3 - - 3 1.2 1 0.3i 2 1.9Weaning unknown, - -.- 3 1.8 5 1.0 11 3.7i 

N~ever weaned.... 59 16. 8.3 50.3 411 8.1 52 17.6 40 10.0[201 69.1 31 5.0 48 19.4 29 8.3[ 24 23.3 

BRAZIL. CHllILE COLOMBIA COLOMBIA COLOM BIA 
S5o Paulo projec t C11i Cartagena Medellin 

Total ........ ... 1028 100.1 664 100.0.11-1 100.02241 100.0 305 100.0J 75 100.0 142 100.0 6.1 100.02!11 100.0l 49 99.0
 

Lookerf milk.... 6 0.6l 47 7.1 6 IA.4. 1.8 7 2.3 5 6.7 2 1. 4 0.2 1 0.5 1 2.0 

Chld died ...... 755 73.4 9 1.42 84 68.6] 2 0.92!00 67.5 - - 82 577 1.6 149 70.6 - -

In hospital. ..... 
Other.......... 

104 18.0127.1 
17 1.7 39 

.11.3 9.1 22.7 107 
5,11 5 1.2 5 

47.8 43 
2.2 16 

14.1[
5 

18 24.0 
' 

30 
7 

21113 
" ' 

20.3 
14 

54 25.6 
. 

25 51.0 
. 

Weaningstarted... 
Weaning unknown. 

Nev'er weaned.... 

18 
0 

32 

1.8 228 
0.6 13 
3.1 54 

3-4.3 
2.0 
8.1 

5 
-
206 

1.2 .161 20.,5 t 
- 8 2 0.9 -.. 

. 58 25.9 23 

1 3 

7.128 

4: 

37.3 18 

. 82. 

127122 34.4 

-
. 
2 

- 8--
! 

0.9 10 

. 
2.0 

20:4 

MEXICOICEL SALVADOR MEOntreKingston-project
•St. Andrew Motre 

Total ........... 567 100.0 3031 100.01041 100.02!38 100.0 508 100.!1312 100.0
 

Not breast fed. .. 539 95.1 127 411.0591 92.2 1,53 61.3 507 93.3 184 59.0 

Lack of milk.... 12 2.1[ 13 4.3 4 0.6l - - 9 1.5 31 9.0 

Chld ddied ...... 409 72.1 1 1.3380 59.3 7 2.9418 68.8 6 1.0 

Inbhospital ..... 9.t 10.61 75 24.8 194 30.3 133 55.9 120 19.7 107 34.3 

Other .......... 24 .1.2[ 35 11.6 13 2.0] 13 5.5 20 3.3 40 12. 

Wealningstarted... 7 1.2|103 31.0 .t 0.61 18 7.6 -  16 5.1 
Weaning unknown. - -- 73-- 1 2 0.3t I 0.4 1 0.2 20 6,4

l 

Never weaned.... 21 377 2..1 -44 C 9 66O 27.7 40 6.A 92 29.5 

•In famnilies in which honme interviews were condulcted nod informnation was provided. 

in Kingston-St. Andrew, 51.0 in Sail Juan dently it was without sufficient succe: s, for 

Province, find 51.0 in Medellin). The situ- Weaning was started in 36.4 per cent of the 

ation was quite different in Rcife; here lack infants 7-27 days of age. A public health 

of milk was the reason given for 17.4 per nurse in Recife (dos Santos, 1970) has com

cent of such infants, and though breast mented on the lack of breast milk and in

feeding was started in 57.1 per cent evi- ability of mother,, to breast feed their in
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Fia. 131. Breast Feeding of Infants Dying in not satisfactor for breast feeding shouldFirst Seven Days of Life in 13 Latin American iProjee".. L o protein andbe investigated . Low pr ti contentc n en a d 
PERCENT decreased volume of milk have been re

0 5 T IS 20 
2
0 $ 10 IS ported by Bailey (1965) in women with 

CAIA6PA sustained malnutrition, and Jelliffc anti
10uVWIAM1 Jelliffe (1971) have shown that if starving 

au is prolonged lactation even sto,;. Only insoto Mo the project in Bolivia had a high percentage 
Maio 1uh 

t0SION-S. EIw (69.1) of these infants never been weaned 
NEW before death. I the others (with the excep-
KCH tion of Chaco Province, with 50.3 per cent 
sc Pluto never weaned), although breast feeding
11SAUMON 

was 
NEVERWEANED started in relatively favorable proportions,t.aWEANING 

M0 UNKNOWNSTAKTD it was continued in less than 40 per cent of 
the infants. 

For infants dying in two postnconatal 
fants. As mothers in Recife have expressed periods (28 days-5 months and 6-11 
their desire to breast feed, the causes of this months) the situation was in general similar 
difficulty deserve attention. In the El Sal- to that for infants dying in the neonatal 
vador project as well, weaning was started period (Table 159). For tile first of these 
in P. itigh prol)ortion of the infants 7-27 days two age groupq, smaller proportion: if the 
of age (34.0 per cent). Since both these infants had been breast fed for a month or 
areas had excessive death rates from nutri- longer in the projects in SiLo Paulo, El Sal
tional deficiency and high proportions of vador, and Recife. Likewise, only 4.0 per 
the infants dying in the neonatal period had cent in Recife and 4.4 per cent in Silo Paulo 
unusually low birth weights, the possibility had not been weaned before death (Figure
that the mother's nutritional status was 133). On the other hand, in the projects in 

Cartagena, Bolivia, Chaco Province, and 
Kingston-St. Andrew nore than 60 per cent 

FIG. 132. Breast Feeding of Infants Dying at of these infants had been bIreast fed for7-27 Days of Age in 13 Latin American Projects. at least a month, and from 25.7 to 59.7 per 
PER CENT 

0 20 s o60cent had never been weaned. Thus, there 
M is considerable variation in the patterns of 
ono mmci breast feeding in this critical age period.

CAU, Although breast feeding may have been 
u. .. . discontinued because of illness of the child,

at1a1 , S the low proportions breast fed for at least 
miJcTCPUi one month as well as the small proportionMwo PIN
11 PtoSAOPAIO ___ never weaned (less than 20 per cent in seven 

MNTEY projects) indicate that many of these in-
ME06aL. 
SAU PDOYUl 

fants were deprived of this high-quality pro-ALAN 
S STul.RwOV 

tective food. 
For infants (lying at 6-11 imonths, al-

NEVER WEANED WIANINO STARTED0. UNKNOWN though higher proportions had been breast 
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TAULU 159. Breast Feeding of Infants" Dying in Postneonatal Period, in Two Age Groups, in 13 Latin 
American Projects. 

Age at death Age at death Age at death Age at death Ago at death 

Breast feeding 28 days- 6-11 28 days- 0-11 28 days- 0-11 28 days- 6-11 28 days- -11I 
and duration 5 months months 5 months months 5 months months 5 months months 5 months months 

No. % No. % No. % No. % No. % No. % No. % No. % No. %No. % 

ARGENTINA AIGENTINA BOLIVIA BRAZIL BRAZIL 
Chaco Province San Juan Province project Recife Ribeirao Prtto 

Total ........... 527 100.0279 100.0685 100.1 243 100.0 637 100.0151 100.0 009 100.0505 99.9284 100.0 09 99.9
 

Not breast fed... 01 17.3 30 10.8 108 15.8 18 7.4 63 9.9 22 4.0 213 23.4 83 16.4 78 27.5 13 13.1 
Lss thau I month 66 12.5 10 5.7 205 29.9 39 16.0 70 11.9 10 3.5 499 54.9 240 47.5 89 31.3 22 22.2 
1and 2months... 120 23.9 39 14.0215 31.4 72 29.6 84 13.2 59 13.1 142 15.0 134 20.5 05 22.0 32 32.3 
3 monthsorlonger 30 0.8 95 34.1 47 6.0 83 34.2 25 3.0220 48.8 10 1.1 37 7.3 6 2.1 18 18.2 
Months unknown 12 2.3 I1 3.9 37 5.4 15 6.2 9 1.4 1 0.2 0 1.0 8 1.6 6 2.1 - -
Never weaned .... 196 37.2 88 31.5 73 10.. 16 6.0 380 59.7 133 29.5 36 4.0 3 0.6 40 14.1 14 14.1 

BRAZIL CIIILE COLOMBIA COLOMBIA COLOMBIA 
HSo Paulo project Cali Cartagena Medellin 

Total .......... 1,170 100.0 338 100.1 758 100.1 229 100.0 238 99.8 105 100l 171 100.0 181 99.9 217 100.1 171 100.0
 

Not breast fad.... 315 20.0 63 18.6 157 20.7 38 10.6 47 19.7 24 12.3 23 13.5 19 10.5 55 25.3 36 21.1 
Les than I month 489 11.8 105 31.1 211 27.8 P8 16.0 81 34.0 37 19.0 14 8.2 8 4.4 62 28.6 32 18.7 
land 2 months... 252 21.5 103 30.5 265 35.0 79 34.5 57 23.0 62 31.8 39 22.8 35 19.3 52 24.0 59 34.5 
3monthsorlonger 3,1 2.0 50 14.8 30 4.0 66 28.8 25 10.5 64 32.8 20 11.7 79 43.6 11 5.1 39 22.8 
Months unknown 29 2.5 9 2.7 15 2.0 3 1.3 1 0.4 2 1.0 5 2.9 3 1.7 3 1.4 1 0.6 
Neverweaned .... 51 4.4 8 2.4 80 10,6 5 2.2 27 11.3 0 3.1 70 40.9 37 20.4 34 15.7 4 2.3 

EL SALVADOR JAMAICA MEXICOKingstonproject St. Andrew Monterrey 

Total .......... 1,054 100.0 717 100,1 288 1000, 253 99.9 1.053 100.0 454 99.9
 

Not breast fed... 310 30.3 146 20.4 00 20.8 17 6.7 387 36.8 133 29.3 
Less than Imonth 421 39.9 213 29,7 51 17.7 18 7.1 120 11.4 27 5.9 
1 and2 months... 152 14.4 132 18.4 84 29.2 74 29.2 154 14.6 73 16.1 
3monthsorlonger 34 3.2 132 18.4 12 4.2 115 45.5 43 4.1 99 21.8 
Months unknown 21 2.0 42 5.9 7 2.4 14 5.5 112 10.6 40 10.1 
Never weaned.... 107 10.2 52 7.3 74 25.7 15 6.9 237 22.5 70 16.7 

0 In families in which home interviews were conducted and information was provided. 

fed for at least a month than in the younger namely, Cartagena, Bolivia, and Chaco 
group, the percentage never weaned was Province-and Recife had the lowest pro
very small (less than 10) in eight projects. portions in both age groups. 
However, there appears to be consistency Three steps seem to be indicated in order 
in the patterns of breast feeding in the two to overcome this serious problem of lack or 
age groups. In fact, the three projects with insufficiency of breast feeding. First, causes 
the highest proportions of infants never and factors responsible for early weaning 
weaned were the same in both age groups- and lack of breast feeding should be ascer
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Fla. 133. Breast Feeding for One Month or Longer of Infants Dying in Two Postneonatal Periods in
13 Latin American Projects. 

PEICENT PiRCENT 

0 20 40 60 s0 100 0 20 A0 60 s0 10 

28 DAYS-5 MONTHS 611 MONTHS 

S0OLIJIlt10OJ1 I 
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J J0111 tiN 

(All 

111111 WLLmIsItl Pual 

SIO IIAULO 

t SALYJU01 

NEVIN WEANED WEANING STARTED 

tained; second, mass education of future 
mothers is advisable, to impress upon them 
the invaluabe role of human milk in ensur-
ing the survival and health of their infants; 
and third, if breast feeding is impossible 

OR UNKNOWN 

because of insufficient milk in a inalnour
ished mother, food supplementation for that 
mother is advisable; or if breast feeding is 
impossible for another reason, high-quality 
nutrients should be provided to the infant. 

EDUCATION OF MOTHER
 

Improvement in socioeconomic status as 
measured by mother's educational level ap-
peared to have a detrimental effect on breast 
feeding in some of the projects (Table 160). 
Mothers with secondary or university edu-
cation breast fed lower or slightly lower 
proportions of the deceased infants in all 
projects (except San Juan Province) than 
did mothers with no education. In many of 
the projects, however, the numbers of moth-
ers with secondary or university education 
were small and thus the corresponding dif-
ferences in breast feeding were not signifi-
cant. 

The three projects in Brazil and the one 
in El Salvador had the lowest percentages 

of deceased infants breast fed for one month 
or longer. When these four projects are 
combined the percentages are as follows by 
education of mother: 

Percent breastfed 
Educationof mother one month or longer 

Secondary or university 24.1 
Primary, 3 years and more 33.8 
Primary, I and 2 years 38.3 
None 35.8 

For the group of mothers with secondary or 
university education in these projects, only 
24.1 per cent of the infants dying in the 
postneonatal period had been breast fed for 
one month or longer, while for mothers with 
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Breast Feeding for One Month or Longer of Infants% Dying in Postneonatal Period, by,160. 

Educational Level of Mother,b in 13 Latin American Projects.
T mAB 

Breast fed Breast fedBreast ied Breast fed Breast fed 
one month one month one month one month one month 

Mother's Total or longer Total or longer Total or longer Total or longer Total or longer 

educational level____________ 
No. % No. %No. % No. % N.. % 

BRAZIL BRAZILARGENTINA ARGENTINA BOLIVIA 
Rlbeirao PrtChaco Province San Juan Province project Recife 

800 603 74.8 028 558 60.1 1,088 911 83.7 1,414 379 26.8 383 181 47.3
TOtW.................. 


149 78.4 53 14 26.4 25 8 32.0
Secondary, university.. 18 0 33.3 71 41 57.7 190 

357 85.2 349 80 22.9 147 09 40.9
Primary, 3 years and over 272 187 68.8 521 329 63.1 419 

132 83.0 237 08 28.7 94 45 47.9
Primary, I and2years.. 218 179 82.1 217 123 50.7 159 

273 85.3 775 217 28.0 117 59 50.4
None .................. 298 231 77.5 119 65 54.6 320 


BRAZIL CHILE COLOMBIA COLOMBIA COLOMBIA 
Sio Paulo Project Call Cartagena Medellin 

2,14 56.4 352 288 81.8 388 203 52.3Total .................. 1,508 536 35.5 087 543 55.0 433 


18 40.9 20 12 60.0 39 14 35.9
Secondary, university... 89 22 24.7 199 106 53.3 44 

124 57.9 175 147 84.0 187 104 55.0
Prinary,3yearsandover. 611 213 34.11 587 321 54.7 214 

99 58 58.6 81 68 84.0 95 53 55.8
Primary, I nnd2years.. 311) 128 40.1 91 55 60.4 

44 57.9 76 61 80.3 67 32 47.8None .................. 489 173 35.4 110 61 55.5 76 


EL SALVADOR JAMAICA MEXICO 

ProjectProject Kingston- MonterreySt. Andrew 

73.0 1,507 840 557Total ................. 1,771 672 37.9 5,11 395 


Secondary, university 124 26 21.0 39 21 53.8 127 61 48.0
 
451 56.4
Primary,3years and over 762 270 35.4 452 337 74.6 799 

Pilmary, I and2years.. 275 113 41.1 27 21 77.8 274 155 56.6 
173 50.4None .................. 610 1203 43.1 23 16 69.6 307 


Excluding neonatal deaths. 
bIn families in which home interviews were conducted and information was provided. 

less education the percentages wel'C signif- Breast feeding may not be of such vital 

importance in the highest socioeconomicicantly higher (from 33.8 to 38.3). 
The combined figures for four projects groups as in those living in unfavorable con

with the highest p,.rcentages of deceased ditions (as measured here by educational 

infants breast fed .or one month or longer level). Nevertheless, it is unfortunate that 

(Bolivia, Cartagema, Chaco Province, and the mfore privileged inothers do not appreci

Kingston-St. Andrew) also revealed a sig- ate the value of breast feeding and do not 

nificant difference between the group of set the example so that even higher propor

mothers with secondary or univel'sity cdu- tions of less fortunate mothers will provide 

cation (70.4 per cent of the infaltts breast their infants with this valuable food. 

fed for at least a Inonth) and those with no In the Chile project the difference was 

slight and not significant; 55.5 per centeducation (81.0 per cent). 



265 Chapter XII. Breast Feeding 

of mothers with no education and 53.3 per centage for the latter group (37.6) was sig
cent of those with secondary or university nificantly lower. 
education breast fed their babies for one These observations should be of concern 
month or longer, to educators and health officials because the 

Plank and Milanesi (1973) state that the success of efforts to promote breast feeding 
data from their study of rural communities among population groups in which this 
in Chile suggest that early weaning may be aoeg 
a concomitant of socioeconomic develop- l)ractice is lifesaving requires that the bet
ment. They found that a higher proportion ter-edicated women participate actively 
(62.3 per cent) of mothers with at least six (Guthric and Guthrie, 1966). Convincing 

years' education weaned their children be- such mothers of the advantages of breast 
fore 6 months of age than did those with feeding is essential in order to enlist their 
less than three years' schooling; the per- active participation. 

DIARRHEAL DISEASE AND BREAST FEEDING 

The protection afforded by human milk Second, a constituent in human milk, the 
against infection has been the subject of bifidus factor (or factors), promotes the 
numerous studies, as reviewed recently by development of the characteristic microflora 
Mata and Wyatt (1971). There seems to be of the intestinal tract, thereby creating an 
a general consensus that breast feeding, unfavorable environment for implantation 
when compared to other sources of nutrients, of pathogenic bacteria and protozoa. 
is accompanied by lower rates of attack by Third, other protective components of 
infectious diseases and that such protection human milk such as lysozymne (Rosenthal 
is not limited to defense against infections and Liehernian, 1931), antibody-producing 
of the intestinal tract. The following are cells, and phagocytic cells of colostrum (and 
five main mechanisms through which human milk) play a role in the limitation of infec
milk spares infants from infective and tion by certain bacteria. 
parasitic diseases. Fourth, although breast milk may con-

First, human colostrum is very rich in tain a few bacteria, under certain circum
immunoglobulins against bacterial and viral stances its use saves susceptible infants 
diseases. All these imnmunoglobulins (except from being exposed to ingestion of large 
IgA synthesized by the mammary gland) amounts of pathogenic bacteria and pro
arc very similar to those found in blood tozoa in localities where clean water and 
serum. Although their levels decrease after hygienic facilities are not available. 
parturition they remain in significant levels Finally, and no less important, is the 
in milk for prolonged periods (Mata and overall protection provided by a satisfac-
Urrutia, 1971). These antibodies, acting in tory nutritional state resulting from ad
the intestine, protect the infant from the equate intake of necessary nutrients, and 
effects of continuous exposure to infection the safeguards it affords against repeated 
in developing areas. episodes of infection. 
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The patterbs of mortality from diarrheal exposure to infectious agents and also some 
disease in the first few months of life were immunity may be obtained through tile 
found to differ markedly in the Latin Amer- milk or the infant's nutritional status may 
ican projects (Chapter VIII, Figure 71). be better. 
Exceedingly high death rates were noted Deaths from diarrheal disease are an
in the first few months of life in Recife and alyzed in this section according to the his-
Siio Paulo. These projects are in areas tory of breast feeding, with four divisions 
where breast feeding is practiced only oln made: (1) breast fed and never weaned; 
a very limited scale. In contrast, the death (2) breast fed for at least a month; (3) 
rates in the Bolivia project, in Cartagena, breast fed for less than a month; and (4) 
and in Kingston-St. Andrew seemed to be not breast fed. Table 161 gives the num
relatively low and constant by month of age bers and percentages of deaths from all 
in the first year of life. These areas were causes that were due to diarrheal disease 
found to have higher proportions of infants in these four groups (those with months of 
breast fed for at least a month. Several of breast feeding unknown are included with 
the above-mentioned factors concerning those breast fed for one nonth or longer). 
mother's milk are probably involved in the In Figure 134 the projects are shown first 
reduction of mortality from diarrheal dis- (left section) according to the proportions 
ease; with breast feeding there may be less of deaths from all causes that were due to 

TABLE 161. Deaths from Diarrheal Disease as Underlying Cause According to Breast Feeding of In. 
fants' Dying at 28 Days-5 Months of Age in 13 Latin American Projects. 

Breast fed Breast fed Breast fed 
never weaned one month or longer less than one month Not breast fed 

Project Diarrheal Diarrheal Diarrheal Diarrheal 
disease disease disease disease 

Deaths _ _ Deaths - Deaths - Deaths 

No. % No. % No. % No. % 

Total ................... 1,.405 440 31.7 2,286 1,175 51.4 2,384 1,292 54.2 1,916 991 51.7
 

ARGENTINA 
Chaco Province ......... 190 80 40.8 174 101 58.0 60 43 05.2 91 48 52.7 
San Juan Province ....... 73 16 20.5 299 113 37.8 205 74 30.1 108 49 45.4 

BOLIVIA project ......... 380 100 26.3 118 37 31.4 76 25 32.9 03 27 42.9 
BRAZIL 

Recife ................. 30 19 52.8 161 110 68.3 499 339 07.9 213 141 66.2
 
Ribeirfto Prfto .......... 40 13 32.6 77 51 66.2 89 52 58.4 78 45 57.7
 
Smo Paulo .............. 51 10 31.4 316 155 49.2 489 242 49.5 315 149 47.3 

CHILE project ........... 80 17 21.2 310 109 35.2 211 68 32.2 157 51 32.5 
COLOMBIA 

Call ................... 27 9 33.3 83 44 53.0 81 36 44.4 47 27 67.4
 
Cartagena .............. 70 20 28.6 04 35 54.7 14 4 28.6 23 13 56.6
 
Medellin ............... 34 14 41.2 60 39 59.1 62 32 51.6 55 24 43.6 

EL SALVADOR project... 107 51 47.7 207 165 74.9 421 294 69.8 319 190 59.6 
JAMAICA 

Kingston-St. Andrew. 74 18 24.3 103 66 54.4 51 19 37.3 60 29 48.3 
MEXICO 

Monterrey .............. 237 74 31.2 309 170 55.0 120 64 53.3 387 198 51.2 

In families in which home interviews were conducted and information was provided. 
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Fla. 134. Percentage of Infants Dying at 28 Days-5 Months of Age from Diarrheal Disease According
to Breast Feeding in 13 Latin American Projects. 

PER CENT PER CENT FIe CENT PE CENT 
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diarrheal disease in infants breast fed and 
never weaned. These percentages ranged 
from 52.8 in Recife down to 20.5 in San Juan 
Province. In the other three groups higher 
proportions of the deaths were due to di-
arrheal disease. In the 13 projects corn-
bined, 31.7 per cent of infants breast fed 
and never weaned died from this cause, in 
contrast to 51.4 per cent of infants breast 
fed one month or longer, 54.2 per cent of 
those breast fed less than a month, and 51.7 
per cent of those never breast fed. Thus, 
breast feeding without weaning is seen to be 
beneficial, being accompanied by a smaller 
proportion of deaths from diarrheal disease. 
This is important indirect evidence of the 
protective value of breast feeding. 

. . 

,
 

Other factors probably affected mortality 
from diarrheal disease. Two of the areas 
with highest percentages of deaths from this 
cause in those breast fed and never weaned 
-Recife (52.8) and Chaco Province (40.8) 
-are areas where only small proportions 
of the homes are provided with water sup
plies. The Chile project, with the second 
lowest percentage (21.2), is in an area where 
a very high proportion of the homes have 
water supplies. Thus, multiple factors are 
involved in mortality from diarrheal dis
ease. However, the evidence presented in 
this Chapter, as well as in the section on 
diarrheal disease in Chapter VIII, justifies 
breast feeding as an important preventive 
measure in Latin America. 

NUTRITIONAL DEFICIENCY AND BREAST FEEDING 

The biochemical and nutritional char- Lipids, an important source of energy for 
acteristics of human milk were recently re- young infants, though present in human 
viewed by Jelliffe and Jelliffe (1971) and milk in smaller proportions than in cow's 
Gybrgy (1971). Some of the important milk, provide the needed essential fatty
properties can be summarized as follows: acids. The action of lipase in human milk 
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Cal- infants breast fed and unweaned who had
favors better absorption of fatty acids. 


eium absorption and metabolism are more nutritional deficiency (50.0 and 43.4) but
 

efficient, and some heinatinic. i.t;e present in 	 here the percentages for infants with less 

breast feeding were even higher. The pat
higher concentrations. 

of percentages of nutritionalOther properties such as cystine and lac- tern lowest 
never

tose provided in high 	 levels, presence of deficiency in those breast fed and 

involved in protein weaned and higher percentages in the othernucleotides (indirectly 
noted in all projects.synthesis), easier digestion of protein (ten- groups was 

For infants dying in the next age group,sional characteristics of curd), as well as 
6-11 months, the numbers breast fed and more efficient utilization of fat and of cal-

small and tile percentnever 
ages are shown for only eight projects (Fig

cium explain the excellent growth and brain weaned were 

development attained 	 by the child with 
ure 136). There are distinct differences, asbreast feeding in the first 4-6 months of life. 

at 28 days-5Through the protective mechanisms was the case for those dying 

against infection (of which good nutrition months. In the projects in Ribeir5o Prto, 
Bolivia, and Chaco Province the percentagesis an important one) human milk favors a 

nupositive balance of nutrients, and hence 	 of those not breast fed at all who had 

normal growth and (levelopment. tritional deficiency were 92.3, 72.7, and 63.3, 

Data on the relationship between breast while the percentages for those breast fed 

feeding and nutritional deficiency as under- and never weaned were 57.1, 49.6, and 47.7. 

For the five projects in which the numlying or associated cause of death are pre-

sented in Table 162 an(l Figures 135 and bers breast fed and never weaned were too 

136 for the two age groups in the postneo- small for calculation of percentages, the 

data for the three other divisions of breastnatal period (28 days-5 months and 6-11 
feeding are presented. The numbers in somemonths). 

As can be seen in Figure 135, nutritional of the projects were small in certain of the 
general they indicate thatdeficiency as underlying or associated cause groups, but in 

was less frequent in infants breast fed and the experience in infants not breast fed at all 

weaned than in infants who were was the most unfavorable. In all exceptnever 
breast fed not at all or for only limited one of the 13 projects more than 60 per cent 

of those infants had nutritional deficiency.periods, 
For the group (lying at 28 days-5 months In the groups that had been breast fed one 

of age, the Chile project had the lowest pro- month or more the percentages were in 

general lower. The data for the 13 projectsportion of those breast fed and never weaned 
and itwho had nutritional deficiency (17.5) and combined are shown in Figure 137, 

the percentages for the other three cate- can be seen that lower proportions of the de

gories of breast feeding, though more than ceased infants breast fed and never weaned 

twice as high, were relatively favorable had nutritional deficiency as an underlying 

(39.4, 44.5, and 46.5). In Kingston-St. An- or associated cause than (lid those never 

drew and Cali also the percentages were low, breast fed or weaned before death. 
findings are puzzling. Inparticularly anmong those breast fed and Certain of the 

the El Salvador project the percentages ofnever weaned (23.0 and 18.5). 
In this same age group, Recife and Chaco infants with nutritional deficiency who had 

Province had the highest percentages of 	 been breast fed for less than one month or 



269 Chapter XIII. Breast Feeding 

not at all were in general lower than in corn- rates from nutritional deficiency were very 
parable groups in most of the other pro- high, as was shown in Chapter IX (Table 
jects. In both areas of El Salvador the death 90). Also, in Recife no real difference was 

TABLE 162. Infant Deaths, from Nutritional Deficiency as Underlying or Associated Cause According 
to Breast Feeding, in Two Age Groups, in 13 Latin American Projects. 

Breast fed Breast fed Breast fed 
never weaned one month or longer less than one month Not breast fed 

Project Nutritional Nutritional Nutritional Nutritional
deficiency deficiency deficiency deficiencyDeaths ________Deaths ________Deaths ________Deaths________ 

No. % No. % No. % No. % 

28 days-5 months 

Total .................... 1,405 479 34.1 2,286 1,124 49.2 2,384 1,191 50.0 1,010 080 51.5 

ARGENTINA 
Chaco Province ......... 196 85 43.4 174 108 62.1 69 39 59.1 91 58 03.7 
San Juan Province ....... 73 24 32.0 200 130 45.5 205 97 47.3 108 58 53.7 

BO.IVIA project ......... .380 141 37.1 118 48 40.7 70 30 51.3 63 32 50.8 
BRAZIL 

Recife .................. 30 18 50.0 161 91 50.5 499 299 59.0 213 125 55.7 
Ribeirao Prato .......... 40 14 35.0 77 56 72.7 89 59 66.3 78 45 57.7 
SAo Paulo .............. 51 is 35.3 315 143 45.4 489 255 52.1 315 164 48.0 

CHILE project ........... 80 14 17.5 310 122 39.4 211 04 44.5 157 73 46.5 
COLOMBIA 

Call .................. 27 5 18.5 83 39 47.0 81 38 40.0 47 22 40.8 
Cartagena .............. 70 20 28.6 04 40 62.5 14 7 50.0 23 17 73.9 
Medellin ............... 34 14 41.2 06 37 50.1 62 31 50.0 55 29 52.7 

EL SALVADOR project.. 107 29 27.1 207 102 49.3 421 148 35.2 310 131 41.1 
JAMAICA 

Kingston-St. Andrew... 74 17 23.0 103 39 37.9 51 17 33.3 60 19 31.7 
MEXICO 

Monterrey .............. 237 80 33.8 309 103 52.8 120 68 50.7 387 223 57.0 

0-11 months 

Total .................... 457 207 45.3 2,205 1,203 58.0 811 480 59.2 642 415 64.6
 

ARGENTINA 
Chaco Province .......... 88 42 47.7 145 07 60.0 16 0 56.2 30 19 63.3
 
San Juan Province ....... 5 31.2 170 84 49.4 39 15 40.2 18 14 77.8 

BOLIVIA project ......... 133 06 49.6 280 104 58.0 10 II 68.8 22 10 72.7 
BRAZIL 

Recife.................. 3 2 # 179 133 74.3 240 177 73.8 83 54 65.1
 
Ribeirflo Prato ........... 14 8 57.1 50 38 76.0 22 19 86.4 13 12 02.3
 
SAo Paulo .............. # 162 85 52.5 105 61 58.1 63 40 63.5 

CIIILE project ........... 5 1 # 148 75 50.7 38 17 44.7 38 26 08.4 
COI.OMBIA 

Call ................... 6 2 # 128 75 58.0 37 13 35.1 24 17 70.8
 
Cartagena .............. 37 14 37.8 117 80 70.1 8 6 # 10 17 89.5
 
Medellin ................ 4 3 # 09 63 63.6 32 25 78.1 30 27 75.0
 

El, SALVADOR project.. 52 19 30.5 306 151 49.3 213 99 40.5 146 80 54.8 
JAMAICA 

Kingston-St. Andrew. 15 4 26.7 203 04 46.3 18 8 44.4 17 13 76.5 
MEXICO 

Monterrey .............. 76 35 40.1 218 145 66.5 27 17 03.0 133 80 00.2
 

* In families in which home interviews were conducted and information was provided. 
# Percentages are not calculated for a base of less than 10. 
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,Fia; 135. Percentage of Infants DyinF at 28 Days-S Months of Age from Nutritional Deficiency as 
Underlying or Associated Cause According to Breast Feeding in 13 Latin American Projects. 
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found between frequency of nutritional de- Wyon and Gordon (1971) were able to 
ficiency in infants who had been breast fed analyze mortality in infancy and early 
and in those who had not. Greater explora- childhood in a longitudinal study of 11 vil
tion of the multiple factors involved-in- lages in the Khanna region of rural Punjab, 
eluding mother's nutritional state and in- India. Breast feeding and also the infant's 
fant's weight at birth, as well as breast age at the time of addition of solid food 

feeding-is essential for an understanding were known. In this population group, in 
of the complex health problems causing which neonatal mortality was excessive (74 
excessive mortality in iniants and young per 1,000 live births), these authors reported 
children in Latin America. that "virtually all infants died who did not 

Fin. 136. Percentage of Infants Dying at 6-11 Months of Age from Nutritional Deficiency as Under. 
lying or Associated Cause According to Breast Feeding in 13 Latin American Projects. 
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life. mental foods once weaning is started. TheMothers breast fed their children forfidnsothIveiginarrvalg 
an average (median) duration of 26 nmnths. findings of the Investigation are revealing

(edia)an aerae draton o 26monhsthe limited extent of breast feeding in most 

Fia. 137. Percentage of Infant Deaths from Nu-
tritional Deficiency as Underlying or Associated
Cause According to Breast Feeding; in Two Age
Groups, in 13 Latin American Projects Combined, 
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receive breast milk in the first mon of 

ChapterXIII. Breast Feeding 

started, continued breast feeding offered no 

apparent protection. "Giving these babies 
other [supplemental] foods, however, 
seemed to improve their chances of stayingalive. Death rates in tie second and third 

trimesters were about 70 per cent higher
for bottle-fed infants receiving no addi
tional foods than for those on a broader
diet." 

Such studies of communities are providing 
a measure of the excessive mortality among 
infants who do not receive sufficient supple

.. . At two months after birth, 25 per cent 
of mothers had started to give their children 
milk of animal origin as a supplement, 50 
perper centcent by six mnonths, and 75 per cent bybybimoinhs ad 7pplerent, 

10 months .... Delay in starting solid food 
was associated with a greatly increased risk 
of death." They further stated that "al-
though all had essentially the same infec-tion, te mre eredepivehilren of
tions, the more children were deprived of 
adequate food the more frequently they 
died." Also, "between the ages of 12 and 
18 months the few children taking solid 
fod but no longer receiving breast milk had 
i higher death rate than children receiving 

breast milk and food. This suggests the 
importance of high-quality protein as part 
of the diet at these ages."

Plank and Milanesi (1973) studied infant 
feeding practices in 15 rural Chilean com-
munities and found that once weaning was 

areas in Latin America and the high lro
portion of deaths from diarheal disease and 
nutritional deficiency among infants receivi gltl rn ratik f m raiyi 
ing little or no breast milk. If mortality is 
to be reduced and the health of survivors 
protected, adequate food supplies must be
made available.In e uai nal pu

In the educational programs undertaken 
by health personnel major emphasis should 
be placed on the importance of mother's 
milk to the health of the child. Action at the 
community level to encourage breast feed
ing, with the active participation of organ
ized groups and of health authorities, is an 
urgent need in developing areas. Mothers 
in those areas should be made to realize that 

breast feeding their young infants is vital
for the child's survival, and for that reason 
should constitute an integral part of effec
tive reproductive function. 
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Socioeconomic and Related Factors 

One of the Investigation's goals was to 
study the interrelationships of diseases and 
factors responsible for mortality. To pro-
vide a background for the study of socio-
economic data, information is presented 
first on the presence of parents in the homes 
of deceased children and on their marital 
status. The information obtained in the 
home interviews on occupation of father and 
education of mother is then analyzed. 

A classic study on mortality by occupa-
tion of deceased males in 10 states of the 
United States was made by Whitney (1934). 
Puffer (1948), on analyzing mortality in 
Tennessee, found that tuberculosis death 
rates in white males were three times higher 
for laborers than for professional workers. 
Additional analyses have been made in the 
United States using matched data from 
death certificates and from census schedules 
for 1950 (Guralniek, 1959). The English 
have studied mortality for five social classes 
as well as for specific occupation groups at 
10-year intervals, beginning with data from 
the 1921 census (Registrar-General, Eng-
land and Wales, 1927, 1938). Chase (1961-
1963), in her studies of infant mortality in 
Upstate New York, included occupation of 
father as one of the measures of socioeco-
nomic level, 

As pointed out by Kitagawa and Hauser 
(1963), in the United States the only item 

on the death certificate providing a measure 
of socioeconomic status is occupation, but 
its usefulness is limited because of the dis
crepancies between usual occupation as re
corded on the certificate and the last occu
pation entered on the census schedule. Those 
authors conducted a study in which death 
certificates for a four-month period in that 
country were matched with census schedules 
for 1 April 1960; from those schedules they 
obtained sufficient data on several socio
economic variables, including occupation 
and education, for analyses of differential 
mortality. They found education to be a 
satisfactory measure of socioeconomic 
status (Kitagawa and Hauser, 1968). 

Rosenwaike (1971) utilized the education 
attainment of mothers as a measure of 
socioeconomic status in studying the inci
dence of low birth weight in Maryland in 
1968. He found that among white mothers 
with less than 10 years' schooling the inci
dence of births of products weighing 2,500 
grains or less was 10.7 per cent, which was 
more than twice the percentage for mothers 
with four years of college (4.4). This same 
author, in referring to a paper by Hen
dricks (1967), stated the following in re
gard to education as a parameter of socio
economic status: "Education itself has been 
called a common denominator among the 
factors interrelated in the maternal, biolog

272 
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ical, and environmental background; that explored as a measure of socioeconomic 
is, education reflects the preparation of per- status, but the analysis of nortality accord
sons for responsible parenthood." ing to educational level of mother proved to 

In this chapter occupation of father is be a more sensitive measure. 

MARITAL RELATIONSHIP OF PARENTS 

In 14 widely separated projects* in this In 12 projects, 75 per cent or more of the 
Investigation, differences were found in the families had both parents living in the 
composition of households in which the de- home, the highest percentage (97.3) being in 
ceased children lived. Table 163 provid'es Sherbrooke (Figure 138). Monterrey and 
data on the presence of parents in the home the Bolivia project were next in order, with 
and on their marital relationship. 91.4 and 88.8 per cent, respectively. In 

only two projects were the percentages lower 
*As home interviews were not conducted in the pro- than 75 (El Salvador 64.5, and KWngston

ject in California, information on marital status of 
parents and on educational level was not obtained. St. Andrew 54.8). 

TABLE 163. Presence of Parents in the Homes of Deceased Children Under 5 Years of Age, and
Parents' Marital Status, in 14 Projects. 

Both parents in household 
Mother Father Neither 

Total Common-law only only
Project families% Total Married union 

No. % No. % No. % No. % No. % No. % 

Total .................. 27,844 22,340 80.2 15,233 54.7 7,107 25 , 4,690 10.9272 1.0 530 1.9 

ARGENTINA 
Chaco Province ...... 1,645 1,326 80.6 455 27.7 871 52.9 275 16.7 21 1.3 23 1.4 
San Juan Province . 1,95 

BOLIVIA project ........ 2,739 
1,650 
2,433 

82.7 
88.8 

1,256 
2.134 

03.0 
77.0 

394 
299 

10.7 
10.9 

303 
264 

15. 
0.6 

8 
33 

0.4 
1.2 

34 
0 

1.7 
0.3 

BRAZIL 
Recife ................. 3,115 2,380 70.4 1,317 42.3 1,063 34.1 522 16.8 52 1.7 161 5.2 
Ribeirao Preto .......... 989 
Sao Paulo ............. 3,669 

869 
3,245 

87.9 
88.4 

803 
2,667 

81.2 
72.7 

66 
578 

6.7 
15.8 

104 
367 

10.5 
10.0 

2 
18 

0.2 14 
0.5 39 

2.4 
1.1 

CANADA 
Sherbrooke ............. 

CHILE project ........... 
320 

1,892 
320 

1,633 
97.3 
86.3 

315 
1,355 

95.7. 
71.6 

5 
278 

1.5 
14.7 

7 
224 

2.1 
11.8 

1 
4 

0.3 
0.2 

1 
31 

0.3 
1.6 

COLOMBIA 
Call ................... 
Cartagena ............. 
Medellin ............... 

EL SALVADOR project... 

1,151 
862 

083 
3,685 

901 
668 
783 

2,376 

78.3 
77.5 
79.7 
64.5 

586 50.9 
304 35.3 
727 74.0 
512 13.9 

315 
364 
56 

1,864 

27.4 
42.2 

5.7 
50.6 

209 
164 
171 

1,136 

18.2 
10.0 
17.4 
30.8 

25 
16 
5 

57 

2.2 10 
1.9 14 
0.5 24 
1.5 116 

1.4 
1.6 
2.4 
3.1 

JAMAICA 
Kingston-St. Andrew .... 1,703 934 54.8 270 15.9 664 39.0 721 42.3 15 0.9 33 1.9 

MEXICO 
Monterrey ............. 3,087 2,822 01.4 2,532 82.0 290 9.4 220 7.4 15 0.5 21 0.7 

In families in which home interviews were conducted and information was provided. 
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Fro. 138. Percentage of Families of Deceased 
Children Under 5 Years of Age with Both Parents 
Present in the Home, and Parents' Marital Status, 
in 14 Projects. 
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Common-law union was the marital state 
reported in over half the families in two 
projects( Chaco Province 52.9 per cent, and 
El Salvador 50.6 per cent). In the King-
ston-St. Andrew and El Salvador projects 

only a small proportion of the parents were 

married (15.9 and 13.9 per cent) and the 
mother was the only parent present in a 
high proportion of the homes (42.3 and 30.8 
per ct.. t, respectively). It is known that in 
Kingston-St. Andrew children often live in 
the home of grandparents so that the mother 
is free to work. .Marino (1970) has de
scribed the relatively unstable forms of 
marital unions in Jamaica and other Carib
bean islands. 

The percentage of families in which 
neither parent was present in the home was 
largest in Recife (5.2 per cent). In a few 
instances the mother had died and in others 
the child lived with grandparents, but many 
of those with neither parent present were 
adopted children. 

These findings on marital relationship of 
parents are important for understanding 
the analysis of occupation of father and 
education of mother. In unstable unions the 
father's occupation may not be known and, 
moreover, may have little relation to mor
tality. 

OCCUPATION OF FATHER
 

Exploration of the use of occupation as a 
parameter in studying mortality when dis-
tribution of population by occupation 
groups is unknown was made in connection 
with the Inter-American Investigation of 
Mortality in adults (Curiel and Puffer, 
1969). In that study data were divided 
into three social classes (A, B, and C) ac-

cording to the categories listed in the Inter-
national Standard Classification of Occupa-
tions of the International Labor Office 
(1957). The study demonstrated that the 
proportion of deaths from tuberculosis was 

higher in Class C (principally unskilled 
workers) than in Class A (professional 
workers or executives) ; this relationship had 
been known in terms of death rates from 
the work of Whitney (1934). Thus the use 
of proportions instead of death rates proved 
satisfactory in that Investigation of Mor
tality, and the method has been used again 

here. 
The distributions of occupations of fa

thers of deceased children are given for the 
25 areas of the 15 projects in Table 164. 
Actually high proportions of the parents 
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TABLB 164. Deaths of Children Under 5 Years of Age by Occupation of Father in 25 Areas of 15 Pro
jects. 

No. % No. % No. % No. % INo. % No. % No. % No. % No. % 

Father's ARGENTINA, ARGENTINA, BOLIVIA 
Occupation Chaco Province San Juan Province BRAZIL 

__BRAILBRAZILRecife PRto (city)
PPaityhSuburban RuralResiatencia Rural San Juan departments departments La Paz Vlach&departments (city) 

Total ........... 829 100.0 816 100.0 286 99.8 720 100.0 990 99.82,632 100.0 134 99.9 3,116 100.1 417 99.9 

Profeslonal ...... 8 1.0 3 0.4 13 4.5 7 1.0 4 0.4 112 4.3 3 2.2 27 0.9 12 2.0 
AdmIrtrative... - - 1 0.1 4 1.4 4 0.6 1 0.1 17 0.6 - - 9 0.3 1 0.2 
Clerical.......... 22 2.7 5 0.6 23 8.0 21 2.9 15 1.5 277 10.5 4 3.0 78 2.5 12 2.9 
als workers ..... 60 7.2 23 2.8 40 14.0 42 5.8 35 3.5 271 10.3 8 6.0 380 12.2 48 11.5 

Farmers, etc...... 93 11.2 471 57.7 18 6.3 225 31.2 607 61.3 25 0.9 5 3.7 27 0.9 25 6.0 
Miners, eto ....... -.. ... .. ... .. .. .20 2.0 23 0.9 - - 2 0.1 1 0.2 
Transport ....... 
Crsftsmen ....... 
Serviceb 

.......... 

55 
410 
69 

6.6 
49.5 
8.3 

19 
189 

16 

2.3 
23.2 
2.0 

29 
95 
27 

10.1 
33.2 

9.4 

25 
267 
48 

3.5 
37.1 
6.7 

31 
140 
40 

3.1 292 
14.1 1,124 
4.0 197 

11.1 
42.7 
7.5 

14 
57 
15 

10.4 231 
42.5 1,275 
11.2 386 

7.4 
40.9 
12.4 

33 7.9 
222 53.2 
30 7.2 

Unspecified ...... 112 13.5 89 10.9 37 12.9 81 11.2 97 9.8 294 11.2 28 20.9 701 22. 33 7.9 

BRAZIL, 
CHILE COLOMBIARibeirfio Preto 

BRAZIL CANADA 
SAGPaulo Sherbrooke 

Corn-Frns Santiago Comunaa Call Cartagena Medellinmunities 

Total ........... 364 100.0 209 100.03,705 100.0 329 100.1 1,701 100.0 195 99.9 1,154 100.1 862 100.0 988 100.0
 

Professional ...... 4 1.1 - - 77 2.1 36 10.9 56 3.3 2 1.0 31 2.7 17 2.0 22 2.2 
Administratve... 2 0.5 - - 34 0.9 6 1.8 11 0.6 - - 14 1.2 1 0.1 4 0.4 
Clerical .......... 9 2.5 9 4.3 190 5.1 18 5.6 102 6.0 1 0.5 40 3.5 58 6.7 38 3.8 
Sales workers .... 20 5.5 9 4.3 369 10.0 17 5.2 173 10.2 7 3.6 145 12.6 111 12.9 131 13.3 
Farmers, etc ...... 46 12.6 '0 33.5 34 0.9 41 12.5 44 2.6 88 45.1 53 4.6 43 5.0 20 2.9 
Miners, etc ....... - - - 7 0.2 5 1.5 10 0.6 10 5.1 16 1.4 - - 2 0.2
 

Transport ....... 25 6.9 18 8.6 323 8.7 20 6.1 152 8.9 7 3.6 120 10.4 93 10.8 0 9.1 
Craftsmen ....... 198 54.4 86 41.1 1,817 49.0 144 43.8 846 49.7 46 23.6 471 40.8 327 37.9 455 46.1 
Service 

b 
......... 15 4.1 2 1.0 343 9.3 14 4.3 156 11.2 19 9.7 112 9.7 47 5.5 74 7.5 

Unspecified ...... 45 12.4 15 7.2 511 13.8 28 8.5 151 1.9 15 7.7 152 13.2 16 19.1 143 14.5 

EL SALVADOR JAMAICA UNITED STATES 
MEXICO 

San Rural Metropolitan St. Andrew, Monterrey San California. 
Salvador munlcipios Kingston rural Francisco suburban 

Total .......... 2.650 99.9 1,036 100.0 1,565 100.1 147 100.1 3,091 100.1 234 99.9 664 100.1
 

Professional ..... 69 2.6 7 0.7 34 2.2 - - 70 2.3 28 12.0 51 7.7
 
Adminstrative... 6 0.2 - - 4 0.3 1 0.7 8 0.3 3 1.3 26 3.9
 
Clerical ......... 158 6.0 18 1.7 63 4.0 1 0.7 124 4.0 12 5.1 37 5.6
 
Sales workers... 262 9.9 32 3.1 108 6.9 5 3.4 300 9.7 15 6.4 39 5.9
 
Farmers, etc ..... 200 7.5 612 59.1 43 2.7 66 44.9 62 2.0 1 0.4 10 1.5
 
Miners. etc ....... - - - 1 0.1 - - 17 0. - - 3 0.5
 
Transport ....... 243 9.2 44 4.2 135 8.6 7 4.8 274 8.9 8 3.4 34 5.1
 
Craftsmen ....... 1,212 45.7 202 19.6 826 52.8 42 28.6 1,727 55.9 48 20.5 234 35.2
 
Service

b 
......... 271 10.2 32 3.1 142 9.1 8 5.4 184 6.0 66 28.2 96 14.5
 

Unspecified ...... 229 8.6 89 8.6 209 13.4 17 11.6 325 10.51 53 22.6 134 20.2
 

*In families in which home interviews were conducted, except for California project where data were obtained from birth certif
icates or other records.

b Includes members of the armed forces. 
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were young adults, especially in areau that From the home interviews, information
 
had low birth rates. The father's employ- on occupation was obtained for fathers of
 
ment experience may have been of only a deceased children in 14 projects; for the
 
few years' duration. Craftsman was the oc- California project it was obtained from
 
cupation reported most frequently in the other sources. To analyze the data for each
 
cities. In the distinctly rural areas of Chaco project, it was necessary to divide occupa
and San Juan Provinces and of the El Salva- tions into four groupings. As the numbers
 
dor project, high percentages of the fathers of professional workers and executives were
 
were farmers (57.7, 61.3, and 59.1). Also in too small to constitute a group, they were
 
the cornunas of Chile and in rural St. An- incorporated with administrative, clerical,
 
drew, 45.1 and 44.9 per cent were farmers. and sales workers to form Group A. The
 
In the suburban departments of San Juan other groups were skilled workers (B), semi-

Province, Viacha in the Bolivia project, and unskilled workers (C), and the fourth
 
Ribeirrio Pr~to communities, and suburban group (D) which included service workers
 
California, the distribution of occupations and members of armed forces. Table 165
 
differed from those in the nearby cities. gives the codes of the ILO Classification in
 
(These distributions were helpful also in these four groups.
 
providing data for description of the areas.) The distributions of deaths of children
 

TABLE 165. Grouping of Occupations on the Basis of the International Standard Classification of Occu-

Conductors and brakemen, railway ............................................. 65
 

pations,' with Codes. 

Group Occupation Code 

A 1. Professional, technical, administrative workers 
Professional, technical, and related workers ...................................... 
Administrative, executive, and managerial workers ......................... 
Working proprietors, wholesale and retail trade ................................. 
Deck officers, engineer officers, and pilots, ship ................................... 
Aircraft pilots, navigators, and flight engineers ................................... 

... 
O0 -OY 

10-11 
30 
60 
62 

2. Clerical and sales workers 
Clerical workers .............................................................. 20-29 
Sales workers ....................................................... 31-33 
Inspectors, su)ervisors, traflic controllers and dispatchers, transport ............. 66 
Telephone, telegraph, and related telecommunication operators ..................... 67 

B Skilled workers 
Craftsm en ................................................................... 70-78
Production-process workers .................................................... 	 80-87
 

C 1. Semi-skilled workers 
Bricklayers, plasterers, and construction workers ................................. 79 
Deck, engine-room ratings (ship), barge crews, boatmen ........................... 61 
Drivers and firemen, railway engine ............................................. 63 
Drivers, road transport ........................................................ 64 
Workers in transport and communication occupations (not elsewhere classified) ...... 69 

2. 	 Unskilled workers 
Farm and related workers ..................................................... 40-44Miners ... . . . .. . . . . . . . .. . . . .......... 	 9
....... . ............ 	 0
Freight handlers .................................................... 	 50-59
 

Laborers (not elsewhere classified) .............................................. 	 8988
 
D Service workers 

Postmen, messengers.................................................... 68 
Service, sport and recreation workers ...................................... 90-99 
Members of the armed forcesb ............................................. .... -4 

International Labor Office, 1957.
bCoda for this item assigned by staff of the Invetigation. 

http:Mortality.in
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in three age groups (neonatal, postneonatal, four occupational groups of fathers in Table 
and 1-4 years of age) are presented for these 166. 

TABL% 166. Deaths of Children' Under 5 Years, in Three Age Groups, by Occupation of Father in 15 
Projects. 

Post- PoPat.t-
Neonatal neonatal 1-4 years Neonatal ostl 1-4 years Neonatal neonatl 1-4 years

Father'soccupational group 
No. % No. % No. % No. % No. % No. % No. % No. % No. % 

ARGENTINA, Chaco Province ARGENTINA, Sen Juan Province BOLIVIA project 

Total................... 483 100.0 708 100.0 253 99.9 727 100.0 827 100.1227 100.0 890 100.1 967 100.0886 99.9
 

Professional, clerical. eta.. . .A 85 13.5 53 7.5 15 5.9 93 12.8 86 10.4 34 15.0 220 37.3 287 29.7 205 23.1 
Skilled workers ............ B 86 17.8 122 17.2 36 14.2 114 15.7 98 11:9 29 12.8 19 33.1 331 34.6 322 36.3 
Semi-and unskilled workers.C 300 62.1 497 70.2 185 73.1 467 04.2 591 71. 153 87.4 118 20.0 258 26.7 280 31.6 
Service workers .. .D 32 6.6 3 5.1 17 6.7 53 7.3 52 .3 11 4.8 57 9.7 87 9.0 79 8.0 

BRAZIL, Recife BRAZIL, Ribeirao Pr~to BRAZIL, Sao Paulo 

Total ..................... 730 100.0 1,102 100.1 582 100.0 420 100.0 352 100.0 125 100.0 1.514 100.0 1,314 100.0 386 100.0
 

Profesional, clerical, etc.. . .A 181 24.8 231 21.0 102 17.5 82 19.5 34 9.7 11 8.8 384 25.4 239 18.2 57 15.6 
Skilled workers ............ B 219 30.0 338 30.7 192 33.0 144 34.3 85 24.1 36 28.8 459 30.3 413 31.4 115 31.4 
Semil-and unskilled workers.C 218 29.6 351 31.9 192 33.0 171 40.7 214 60.8 73 58.4 509 33.6 497 37.8 163 44.5 
Service workers ........... D 114 15.6 182 16.5 96 16.5 23 5.5 19 5.4 5 4.0 162 10.7 165 12.6 31 8.5 

CANADA. Sherbrooke CIIILE project COLOMBIA, Call 

Total...................... 188 100.0 66 100.0 49 100.0 604 100.0 899 100.0 227 100.0 359 100.0 368 100.0 277 100.0
 

Professonalclerical, etc....A &3 28.5 14 21.2 10 20.4 161 20.7 152 16.9 49 21.6 94 26.2 80 21.0 64 23.1 
Skilled workers ............B 75 40.3 28 42.4 20 40.8 234 38.7 372 41.4 76 33.5 105 29.2 115 31.4 76 27.4 
Sem-andunskilledworkers.C 48 25.8 18 27.3 17 34,7 145 24.0 287 31,9 69 30.4 107 29.8 127 34.7 108 39.0 
Service workers ........... D 10 8.4 5 9.1 2 4.1 64 10.6 88 9.8 33 14.5 53 14.8 44 12.0 29 10.5 

COLOMBIA, Cartagena COLOMBIA. Medellin EL SALVADOR project 

Total ...................... 177 100.0 275 100.0 245 100.0 244 100.0 324 100.0 277 100.0 818 99.9 1.621 100.0 929 1co.1
 

Profmsonal, clerical, etc... . A 60 33.9 72 26.2 62 25.3 67 27.5 74 22.8 f9 21.3 182 22.2 272 16.8 114 12.3 
Skilled workers ............ B 45 25.4 74 28.9 53 21.6 82 33.6 95 29.3 78 28.2 195 23.8 441 27.2 207 22.3 
Sem[-andunskilledworkers.C 60 33.9 109 39.6 110 44.9 74 30.3 124 38.3 115 41.5 358 43.8 747 46.1 535 87.0 
Sevice workers ........... D 12 6.8 20 7.3 20 8.2 21 8.0 31 9.0 25 9.0 83 10.1 161 9.9 73 7.9 

JAMAICA, MEXICO Mote UNITED STATES,
Kingeton-St. Andrew M 0onerey California project 

______ ____ . - - -I -

Total ...................... 780 100.0 472 99.0 234 100.0 874 100.0 1,354 100.0 538 99.9 462 100.0 168 100.0 81 100.0
 

Profesional, clerical, etc.... A 125 16.0 62 13.1 33 14.1 193 22.1 219 10.2 96 17.8 131 28.4 57 33.9 28 32.1 
Skilled workers ............B 279 35.8 142 30.1 61 26.1 328 37.5 438 36.0 149 27.7 139 30.1 48 28.6 24 29.6 
Seml-andunskilledworkers.C 291 37.3 214 45.3 114 48.7 302 34.0 543 40.1 259 48.1 80 17.3 29 17.3 14 17.3 
Service workers ........... D 85 10.9 84 11.4 28 11.1 51 5.8 104 7.7 34 6.3 112 24.2 34 20.2 17 21.0 

6 In families in which home interviews were conducted, except for California project where data were obtained from birth certificates or other 
records.
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To illustrate the findings, the data for 
three projects in which the numbers of 
deaths were large (Sio Paulo, El Salvador, 
and Monterrey) are presented in Figure 
139. Distinct differences can be seen in 
these three. The percentages of fathers in 
Group A (professional, clerical, etc.) were 
less for children dying at 1-4 years of age 
than for those dying in the neonatal period; 
the reverse was noted for Group C fathers 
(semi- and unskilled workers), the per-
centage being highest for children dying at 
1-4 years. It is probable that this distribu-
tion of neonatal deaths according to father's 
occupation is similar to that in the general 
population of those areas. 

Similar differences were noted in several 
other projects, as can be seen in Table 166 

Fia. 139. Deaths of Children Under 5 Years,
Three Projects. 

(Chaco Province, Bolivia, Ribeirlo Prato, 
Cali, Cartagena, and Medellin) while in a 
few (Recife, Chile, Kingston-St. Andrew, 
and Sherbrooke) the differences by father's 
occupation according to infant's age group 
were small. In two projects (San Juan 
Province and California) this type of differ
ence was not found. 

The completeness and quality of the data 
on occupation varied among the projects, 

ccuation vied amog ute ojects 
classification being difficult because of the 
local terminology used. Though these diffi
culties are minimized by grouping, the data 

are subject to misinterpretation. For this 
reason, education of mother was explored as 
a more satisfactory index of socioeconomic 
status. 

in Three Age Groups, by Occupation of Father in 

SiO PAULO ELSALVADOR PROJECT 	 MONTERREY60 	 l.4 veoars 

Neotoal Polsete l 1.4 years Neonaotl P01leseoflel Neonall Posteeelel 1.4 yeas 

40 

Z 

20 

A 	 CO A I C D A I C O A B C D A CO AC A C A S C D A I C D 

OCCUPATIONAL OmOUP OF FATHER 

A 	. PROFESSIONAL. m . SKILLED WORKERS = C SMI. AND UNSKILLED 03 0 . SEEVICE WORKERS 
CLERICAL.ETC. WORKERS 

EDUCATION OF MOTHER 

Data on years of schooling of mothers of Latin American projects combined, satisfac
deceased children were obtained during the tory information on this point was available 
home interviews in 14 projects. For the 13 for 27,606 mothers (14.7 per cent more than 
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the number of fathers for whom occupation included mothers stated to have no educa
was stated). tion and others who were considered as 

Relatively small proportions of the moth- having no education since none was stated. 
ers had secondary or university education in As the level of education reached was lower 
the Latin American projects (the few who in rural and suburban areas than in cities, 
had technical education were incorporated the data are presented for each of the 23 
in this group). Mothers with primary edu- areas of the 14 projects (Table 167). 
cation were divided into two groups: those The wide variation in mother's education 
with at least three years of schooling and is illustrated first for cities (Figure 140). 
those with one or two years. The final group The Sherbrooke project had the highest pro-

TABLE 167. Educational Level of Mothers, of Deceased Children Under 5 Years of Age in 23 Areas 
of 14 Projects. 

Secondary or Primary, Primary,university three years one and None 

Total education and over two years
mothers 

No. % No. % No. % No. % 

Total .................................... 27,036 3,038 10.9 12,636 45.2 4,662 16.7 7,600 27.2
 

ARGENTINA 
Chaco Province 

Reaistencia ........................... 829 43 5.2 381 46.0 186 22.4 210 26.4 
Rural departments .................... 816 16 2.0 189 23.2 230 28.2 381 46.7 

San Juan Province 
San Juan (city) ....................... 286 88 30.8 152 53.1 28 9.8 18 6.3 
Suburban departments ................ 720 78 10.8 429 59.6 141 19.6 72 10.0 
Rural departments .................... 990 33 3.3 537 54.2 264 26.7 156 15.8 

BOLIVIA 
La Paz .............................. 2,632 441 10.8 990 37.6 357 13.6 844 32.1 
Viacha ............................... 134 7 5.2 41 30.6 26 19.4 60 44.8 

BRAZIL 
Recife ................................. 3,116 164 5.3 829 26.6 505 16.2 1,618 51.9 
Ribeirnlo Preto 

Ribeirito Preto (city) .................. 417 50 12.0 184 44.1 87 20.9 96 23.0 
Franca .............................. 364 31 8.5 150 41.2 88 24.2 95 26.1 
Communities ......................... 209 9 4.3 81 38.8 44 21.1 75 35.9 

SSo Paulo .............................. 3,705 299 8.1 1,522 41.1 764 20.6 1,120 30.2 
CANADA
 

Sherbrooke............................. 329 200 60.8 118 35.9 4 1.2 7 2.1 
CHILE 

Santiago ............................. 1,701 476 28.0 929 54.6 131 7.7 165 9.7 
Comuna8 ............................. 195 20 10.3 101 51.8 33 16.9 41 21.0 

COLOMBIA 
Call ................................... 1.154 143 12.4 575 49.8 259 22.4 177 15.3 
Cartagena .............................. 862 70 8.1 441 51.2 178 20.6 173 20.1 
Medellin ............................... 988 132 13.4 492 49.8 218 22.1 146 14.8 

EL SALVADOR 
San Salvador ......................... 2,650 243 9.2 1,259 47.5 348 13.1 800 30.2 
Rural municipioa...................... 1,036 15 1.4 247 23.8 152 14.7 622 60.0 

JAMAICA 
Metropolitan Kingston ................ 1,565 176 11.2 1,287 82.2 55 3.5 47 3.0 
St. Andrew rural ...................... 147 11 7.5 103 70.1 15 10.2 18 12.2 

MEXICO 
Monterrey ............................. 3,091 293 0.5 1,599 51.7 549 17.8 650 21.0 

* In families in which home interviews were conducted and information was provided. 
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Fia. 140. Educational Level of Mothers of De-
ceased Children Under 5 Years of Age in 14 Cities. 
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Fia. 141. Educational Level of Mothers of De
ceased Children Under 5 Years of Age in 16 Areas 
of Seven Projects. 
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SECONDARY. erpoia 	 A"VusERtuins(60. 	 pecen)onPRIMARY, E 3 PRIMARY.ojeMts,th 
UNIVERSITY 3 YEARS AND OVER I AND 2 YEARS 

portion of mothers with at least one ycar 
of education (97.9 per cent) and also the 
highest with scondary or university educa-(30.8 and 

tion (60.8 per cent). In Metropolitan 
Kingston, though the percentage with sec
ondary or university education wats not high 
(11.2), that for mothers with three or more 
years' primary education was very high 
(82.2) and nmany had completed primary 
school. In the Latin American projects, the 
cities of San Juan and Santiago had the 
highest percentages of mothers 	 with sec-ondary or university education (30.8 and a 
28.0). At least half the mothers in all the 
cities except Recife had received at least 
some education. InRcie th ecetg 

The difrecsineuctoallve.e 
Thediferece 	 account when planning healthineduatina leel e-taken into 

of seven projects 	can be seen in Figure 141. 
lo nievenpr rr rea o1he 

The levels were lmothers 
Chaco Province and of El Salvador and in 
Viacha, Bolivia, where mothers with no 
education constituted 44.8 to 60.0 per cent of 
the total. In all seven projects the level was 
highest in cities and lowest in rural areas, 

SANSALVAUOR 

u Pu 
u 

UNIVERSITY 	 3 YEARS I AND 2 
AND OVER YEARS 

The two projects with very high infant 
death rates in rural areas (as vell as high 
rates in cities)-El Salvador and Bolivia
had the lowest educational levels of these 
of The wides ariato rote in 
El Salvador, where 60.0 fac cent of mothers 

d 
seenahewseted the aiaioswee1oedincioSdo rra 
Slor c (tepecntg.frth2it)f.a 
Slv rado n(30.2). duatoallee 

of mnothers, taken as an indicator of sociocco
nomic conditions, is a factor that must be 

programs. Written educational material can 
seldom be an effective means of reaching 

with little or no schooling. 

Mortality by Age Group 

In Table 168 mortality of children in the 
same three age groups as those used above 
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for occupation of father (neonatal, postneo- butions in these three groups, a distinct dif
natal, and 1-4 years) is presented for 14 ference is seen at once. In Chaco Province, 
projects according to mother's educational for example, 6.9 per cent of mothers of de
level. In comparing the percentage distri- ceased neonates had secondary or university 

TABLE 168. Educational Level of Mothers of Deceased Children, Under Five Years, in Three Age
Groups, in 14 Projects. 

Neonatal Post- n- POe Posteonatal neonatal 1-1 yearn Neonatal neonatal 1-4 year 
Mother's education level I 

No. % No. % No. % No. % No. % No. % No. % No. 17 No. % 

ARGENTINA, Chaco Province ARGENTINA, San Juan Province BOLIVIA project 

Total .....................539 1001 819 100.1 287 
 100.0 809 100.0 940 100.1 247 100.0 675 10.0 1,119 100.1 972 100.0 

Secondary, university ...... 37 0.9 18 2.2 4 1.4 18 12.1 71 7.6 30 12.1 185 27.4 192 17.2 71 7.3
Primary, 3yearsandover ... 228 42.3 274 33.5 68 23.7 478 59.1 520 50.0 114 46.2 255 37.8 420 38.1 350 36.0
Primary, Iand2years .... 120 22.3 220 20.9 70 20.5 I5O 18.5 218 23.2 05 26.3 89 13.2 161 14.4 13.7133 
None .....................
154 28.1 307 37.5 139 48.4 8M 10.3 125 13.3 38 15.A 146 21.6 340 30.4 419 43.0 

BRAZIL, Recife IIAZIL, Riheir.,'o PrOto BRAZIL, Slo Paulo 

Total ..................... 893 99.9 1.403 
 100.0 760 100.1 458 100.0 380 100.1 146 1001.011,714 100.0 1,555 99.0 430 100.0 

Secondary, university .......84 0.4 53 3.0 27 3.6 62 13.5 25 6.5 3 2.1 193 11.3 8! 5.7 17 3.9 
Primary, 3yearsandover ....290 33.1 349 23.9 184 24.2 214 40.7 147 38.1 54 37.0 44.2 613 39.4 151758 31.6
Primary, I and2years .......143 16.0 239 10.3 123 16.2 80 18.8 94 24.4 39 26.7 339 19.8 324 20.8 101 
 23.2
None ..................... 370 41.4 822 50.2 426 50.1 96 21.0 120 11.1 50 34.2 424 
 24.7 529 34.0 107 38.3 

CANADA, Sherbrooke CIIIIE project " COLI0 A Cali 

Total .....................203 100.0 73 100.0 53 100.0 613 100.0 1.001 110.0 252 100.0 
 382 100.1 444 100.0 328 100.0 

Secondary, university...... 129 63.5 44 0.3 27 50.9 240 37.3 190 19.9 57 22.6 82 21.5 44 9.9 17 5.2
Primary, 3yeareandovr. .. 71 35.0 23 31.5 24 45.3 317 49.3 591 59.0122 48.1 200 52.4 217 48.9 158 48.2
Primary, I and 2 years ...... 0.5 2 2.7 I 1.9 41 6.3 9:1 9.3 30 11.0 70 18.3 102 23.0 87 20.5 
None ...................... 2 1.0 4 5.5 1 1.9 45 
 7.0 118 11.8 43 17.1 30 81 18.2 17.9 20.1 

COLOMBIA, Cartagena COLOMBIA, Meeiln EL SALVAIDOIt project 

Total ..................... 208 99.0 350 100.0 208 100.0 263 100.0 398 100.0 100.0 875 100.] 1,778 1.033
327 100.0 100.0 

Secondary, university ....... 40 
 19.2 20 5.6 10 3.4 60 22.8 39 9.8 33 10.1' 101 11.5 124 7.0 33 3.2
Primary. 3yearsandover.. 102 49.0 170 49.4 103 54.7 149 561.7 188 47.2 155 47.4 394 45.0 705 43.0 347 33.6
Primary, I and2years ..... 37 17.8 81 22.8 60 20.1 33 12.5 95 23.0 90 27.5 89 270 15.5 13510.2 13.1
None..................... 29 13.9 
 79 22.2 65 21.8 21 8.0 76 19 ', 49 15.0 1 291 33.3 613 31.5 518 00.1 

JAMAICA, Kingston-St. Andrew MEXICO, Monterrey 

Total .....................
882 99.9 ,549100.0 281 100.0 158 100.1 1,928 09.9 605 100.0 

Secondary, university .......123 13.9 39 7.1 25 8.9 131 13.7 129 8.4 33 5.5 
Primary, 3yearsandover .... 724 82.1 453 82.5 213 75.8 526 54.9 805 52.7 268 44.3 
Primary, I and2years ....... 25 2.8 28 5.1 17 152 15.9 2776.0 18.1120 19.8 
None ...................... 1.1 29 5,3 29 9.3 149 15.6 317 20.7 184 30.410 

- In families in which home Interviews were conducted end informtion was provided. 
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of children of mothers with no education.
education while 28.6 per cent had no school-

These significant differences in distributionsingg Of the mothers of children dying at 

1-4 years only 1.4 per cent had the better of deaths by mother's education indicate 

(48.4 per cent) that the factors responsible for mortalityeducation and nearly half 
in these age periods must differ also.

had none. Mothers of infants dying in the 

neonatal period ore more closely representa- The data by occupation of father, when 

tive of the general population, while those analyzed for the 13 Latin American projects 

combined, revealed differences that were
of children dying at 1-4 years are the ones 

much smaller than those noted for education
most affected by unfavorable socioeconomic 

of mother. This was an added indication of
and environmental conditions. 

of this latter para-The percentage distributions for the three the greater usefulness 

age groups are illustrated in Figure 142. meter. 
general the Another method of presenting the data

While there are variations, in 

pattern is clear. Mothers of children dying can be used to further analyze the role of 

(Table 169 and Figure 143). In
at 1-4 years had less education than those 	 education 

of infants dying soon after birth in the Chapter V it was pointed out that in the 

neonatal period, two projects with the lowest death rates 

The differentiation of four educational (California and Sherbrooke) more than 60 

levels was less useful in the projects in Sher- per cent of all deaths under 5 years were 

brooke and Jamaica because of the small neonatal deaths (63.5 and 61.7 per cent, re

numbers of mothers who had no schooling spectively). In four of the Latin American 

or primary education of only one and two projects, out of the deaths of children under 

years, although slight differences were noted 5 years whose mothers had secondary or 

in the same direction as observed in other university education, more than 60 per cent 

were neonatal deaths. These projects were:projects. 
For the 13 Latin American projects coin- Ribeirfio Pr~to with 68.9 per cent, Kingston

bined, the percentages for the three age St. Andrew 65.8 per cent, Sdo Paulo 64.5, 

groups of deceased children differed widely, and Chaco Province 62.7 per cent. To judge 

from this general comparison, conditionsas shown below: 
would seem to be approximately as favor-Secondary or 

universi(y No able for these selected groups of women in 

Age group education education Latin American areas as for mothers in the 

Neonatal period 15.4 19.9 California and Sherbrooke projects. 

Postneonatal period 8.4 28.8 Figure 143 shows clearly that among the 

6.0 36.7 better educated mothers the proportions of1-4 years 

dying in deaths under 5 years occurring in the neo-
As can be seen, of the children 

period were much higher in Latin
the neonatal period, 15.4 per cent of the 	 natal 

In fact, in five projects
mothers had secondary or university edu-	 American projects. 

the low percentages for neonatal deaths
cation, while in the 1-4 year age group the 

(less than 20) among uneducated mothersproportion was only 6.0. The reverse was 
are evidence of the high proportions octrue of children of mothers with no educa-

tion: 19.9 per cent of the deaths in the neo- curring in the postneonatal period and at 

natal period but 36.7 per cent (almost twice 1-4 years, the ages at which mortality can 

be reduced to low levels through preventivethe proportion) of those at 1-4 years were 
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Fia. 142. Educational Level of Mothers of Deceased Children Under 5 Years, in Three Age Groups,
in 14 Projects. 
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TAILe 169. Percentage of Deaths of Childrena Under Five Years of Age Occurring in Neonatal Period 
Whose Mothers Had Secondary or University Education or No Education in 14 Projects. 

Secotidary or university education No education 

Project 

Total ............................... 


ARGENTINA 
Chaco Province .................... 

San Juan Province ................. 

BOLIVIA project....................
BRAZIL 

Recife ........................... 

Ribeirao Prto..................... 

Sao Paulo ........................ 

CANADA 
Sherbrooke ....................... 


CHILE )roject ...................... 

COLOMBIA 

Cali ............................. 

Cartagena ........................ 

Medellin ......................... 


EL SALVADOR project.............. 

JAMAICA 

Kingston-St. Andrew............... 
MEXICO 

Monterrey ........................ 

In families in which home interviews were 

Total 
deaths 

3,038 

59 

199 

448 


164 

90 


299 


200 

490 


143 

70 


132 

258 


187 


293 


conducted 
, Percentages are not calculated for a base of less titan 10. 

programs. These five projects were Kings-
ton-St. Andrew (with 15.4 per cent neonatal 
deaths), Cali (16.9, per cent), Cartagena 
(16.8), Medellin (14.4), and the Bolivia 

project (16.2). This analysis using educa- 
tion as the measure points up sections of the 
population in which there are serious health 
problems. Even though Kingston-St. An-
drew had a favorable infant death rate and 
had a high proportion of deaths in the neo-
natal group (52.0 per cent of all deaths un-
der 5 years), the low percentage of deaths in 
the neonatal period among mothers with no 

Neonatal Neonatal 

No. 

1,565 

37 

98 


185 


84 

62 


193 


129 

240 


82 

40 

60 


101 


123 


131 


and information 

Total 
deaths 

% No. % 

51.5 7,600 1,850 24.3 

62.7 600 154 25.7
 
49.2 246 83 33.7
 
41.3 904 146 16.2
 

51.2 1,618 370 22.9 
68.9 266 96 36.1
 
64.5 1,120 424 37.9 

64.5 7 2 #
 
48.4 206 45 21.8
 

57.3 177 30 10.9
 
57.1 173 29 16.8
 
45.5 146 21 14.4
 
39.1 1,422 291 20.5 

65.8 65 10 15.4
 

44.7 050 149 22.9 

was provided. 

education (15.4) is indicative of a situation 
in which conditions are unfavorable and 
health programs are needed. 

Mortality by Causes 
Educational level having thus proved to 

be a useful measure, the specific causes of 
death were further analyzed according to 
this factor in three age groups (neonatal, 
postneonatal, and 1-4 years). The causes 
of neonatal deaths are considered first 

(Table 170). This analysis includes only 
deaths of children in whose homes inter
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Fla. 143. Percentage of Deaths of Children Under 5 Years of Age Occurring in Neonatal 
Whose Mothers Had Secondary and University Education or No Education in 14 Projects. 

Period 

PER CENT PER CENT 

0 20 40 60 s0 0 20 40 
II I I 

SECONDARY AND UNIVERSITY NO EDUCATION 
RIBEIRAO PROT 
KINSSTONST. ANDREW
 
SAOPAULO-

SHERBROOKE 
CHACO PROVINCE
 
CALI
 
CARTAGENA
 
RECIFE
 
SANJUAN PROVINCE
 
CHILE PROJECT
 
MEDELLIN
 
MONTERREY -

BOLIVIA PROJECT
 
ELSALVADOR PROJECT
 

Insufficlent number 

views were conducted, and therefore the 
totals are not the same as those presented 
in Chapters V-XI for causes of death, 

Five groups of causes are given, according 
to the four educational levels of mothers in 
14 projects. Figure 144 presents the per-
centages for certain perinatal causes, infec-
tious diseases, respiratory diseases, and con-
genital anomalies; the projects are shown in 
descending order of the percentages of 
deaths due to certain perinatal causes for 
the first educational level (mothers with 
secondary or university education). In the 
first project listed, Chaco Province, the 
percentages due to perinatal causes de-
creased from a high figure for mothers with 

-

# 

the better education to a much lower per
centage for those with no education. The re
verse was true for deaths from infectious 
diseases, the higher percentage being in the 
group with no cducation. In many projects 
this same relationship is clear. 

These data on perinatal causes can be 
related to the finding- in regard to neonatal 
mortality presented in Chapter VI. In the 
following projects with low neonatal death 
rates, very high prol)ortions of the neonatal 
deaths were due to certain perinatal causes: 
California 74.4, Medcellin 76.0, Kingston-St. 
Andrew 71.3, and Ribeirlto Prato 71.1. For 
mothers with secondary or university educa
tion the percentages of neonatal deaths due 
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TAwra 170. Underlying Causes of Neonatal Deaths,, by Educational Level of Mother, in 14 Projects. 

Sor Primary, rimry Secondary Primary, Primary,
Secondary, 1 an?" None 3 ,ears 1 and None 

;r an over 2 years rsit; ann over 2 years 

Cause group 
No. % No. % No. % No. % No. % No. % No. % No. % 

ARGENTINA. Chaco Province ARGENTINA, San Juan Province 

478 100.0 150 100.0 83 100.0All causes ............ 37 	 100.0 228 100.0 120 100.0 154 99.9 98 99.9 


26 11.4 21 17.5 35 22.7 12 12.2 87 18.2 31 20.7 16 19.3Infectious diseases ..... 1 2.7 
1 1.0 42 8.8 10 12.7 10 19.3Respiratory diseases ..- - 21 9.2 14 11.7 19 12.3 

8.1 7 3.1 0 5.0 4 2.0 7 7.1 23 4.8 8 F;,3 3 3.6Congenital anomalies.. 3 
74.5 314 65.7 00 60.0 40 55.4Certain perinatal causes 33 89.2 167 73.2 72 60.0 79 51.3 73 

Other ................ - - 7 3.1 7 5.8 17 11.0 5 5.1 12 2.5 2 1.3 2 2.4 

BOLIVIA project BRAZIL, Recife 

143 100.0 370 99.9All causes ............ 185 	 09.9 255 100.0 89 100.1 146 100.0 84 100.1 298 100.1 


10.6 7 7.9 13 8.9 12 14.3 49 10.0 24 10.8 81 21.9Infectious diseases .... 23 12.4 27 
4.1 8 5.6 22 5.9Respiratory diseases., 33 17.8 90 35.3 32 36.0 58 39.7 5 6.0 12 

Congenital anomalies. 7 3.8 3 1.2 3 3.4 2 1.4 5 0.0 15 5.1 3 2.1 23 6.2 

Certain perinatal causes 119 64.3 123 48.2 43 48.3 05 44.5 02 73.8 210 70.9 100 69.9 232 62.7 

Other ................ 3 1.6 12 4.7 4 4.5 8 5.5 - - 10 3.4 8 5.0 12 3.2 

BRAZIL, Ribeirrio Prato BRAZIL, S5o Paulo 

424 99.9All causes ............ 2 	 100.0 214 09.9 86 100.0 96 100.1 193 100.0 758 99.9 339 100.0 


14.6 33 17.1 103 21.5 77 22.7 117 27.6Infectious diseases..... 7 11.3 20 9.3 15 17.4 14 
5.0 3.5 7.3 7.8 7.1 12.4Respiratory diseases.. 2 3.2 12 3 7 15 54 42 37 8.7 

Congenital anomalies. 8 12.9 15 7.0 4 4.7 4 4.2 13 6.7 	 57 7.5 15 4.4 23 5.4 
235 55.4Certain perinatal causes 40 	 64-5 162 75.7 62 72.1 66 68.8 123 03.7 455 60.0 188 55.5 

4.7 29 3.8 17 5.01 12 2.8Other ................ 5 8.1 5 2.3 2 2.3 5 5.2 9 

CANADA. Sherbrooke CHILE project 

All causes ............ 129 100.0 71 100.0 1 # I 240 100.0 317 100.0 41 100.0 45 100.0 

- - 1 1.4 - - - 28 11.7 51 16.1 8 19.5 7 15.0Infectious diseases ..... 

Respiratory diseases... 1 0.8 3 4.2 - - - 19 7.0 39 12.3 5 12.2 9 20.0
 

9.8 5 11.1Concenital anomalies.. 37 28.7 22 31.U) - - - 16 6.7 24 7.6 4 

Certain perinatal causes 87 67.4 44 02.0 1 # 2 # 171 71.2 178 56.2 23 50.1 20 44.4 

Other ................ 4 3.1 1 1.4 - 6 2.5 25 1 2.4 4--	 7.0 8.9 

COLOMBIA, Cali 	 COLOMBIA. Cartagena 

37 99.9 29 99.9All causes ............ 82 	 100.1 200 100.0 70 100.0 30 100.1 40 100.0 102 100.0 


3.7 27 13.5 7 10.0 5 16.7 1 2.5 15 14.7 9 24.3 11 37.9Infectious diseases .... 3 
8.8 4 10.8 1 3.4Respiratory diseases.. 4 4.9 23 11.5 0 8.6 5 10.7 2 5.0 0 

Congenital anomalies.. 4 4.9 10 5.0 4 5.7 3 10.0 2 5.0 7 6.9 4 10.8 2 6.9 
18 48.6 15 51.7Certain perinatal causes 08 82.9 130 65.0 50 71.4 17 56.7 34 85.0 07 65.7 

Other ................ 3 3.7 10 5.0 3 4.3 - - 1 2.5 4 3.9 2 5.4 - -

COLOMBIA, Medellin EL SALVADOR project 

291 100.1All causes ............ 00 	 100.0 149 100.0 33 100.0 21 100.1 101 100.1 394 100.0 89 100.0 


14.3 12 11.9 &3 21.1 30 33.7 94 32.3Infectious diseases .... 2 3.3 16 10.7 3 9.1 3 
1 1.7 6 4.0 - - 1 4.8 5 5.0 28 7.1 7 7.9 20 8.9Respiratory diseases.. 


Congenital anomalies. 5 8.3 11 7.4 3 9.1 1 4.8 8 7.9 26 6.6 3 3.4 23 7.9
 
70.2 63.2 142 48.8Certain perinatal causes 49 81.7 112 75.2 27 81.8 16 74 73.3 249 47 52.8 


Other................ 3 5.0 4 2.7 - 1
- 2 2.0 8 2.0 2 2.2 0 2.1 

JAMAICA. Kingston-St. Andrew 	 MEXICO. Monterrey 

All causes ............ 123 99.9 724 99.9 25 100.0 10 100.0 131 99.9 520 100.0 152 99.9 149 100.0
 

19.7 39 26.2Infectious diseases ..... 11 8.9 98 13.5 3 12.0 - - 17 13.0 03 17.7 30 


Respiratory diseases., 3 2.4 31 4.3  - - - 7 5.3 51 9.7 31 20.4 21 14.1 

Congenital anomalies, 12 9.8 48 6.6 1 4.0 1 10.0 13 9.9 58 11.0 11 7.2 6 4.0 

Certain perinatal causes 04 76.4 517 71.4 18 72.0 7 70.0 92 70.2 313 59.5 75 49.3 77 51.7 
6 4.0Other ................ 3 2.4 30 4.1 3 12.0 2 20.0 2 1.5 11 2.1 5 3.3 


a In families In which home interviews were conducted and information was provided. 
* Percentages are not calculated for a base of less than 10. 
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Fia. 144. Underlying Causes of Neonatal Deaths by Educational Level of Mother in 14 Projects. 
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to perinatal causes were also high (over 

70.0), while for those with no education they 
were much lower. These percentages of nco-
natal deaths due to perinatal causes are 

given below for mothers in these two groups 

in 10 projects: 

Secondary or 
university No 
education education 

Argentina 
Chaco Province 89.2 51.3 
San Juan Province 74.5 55.4 

Brazil 
Recife 73.8 62.7 

Chile project 71.2 44A 
Colombia 

Cali 82.9 56.7 
Cartagena 85.0 51.7 
Medellin 81.7 76.2 

El Salvador project 73.3 48.8 
Jamaica 

Kingston-St. Andrew 76.4 70.0 
Mexico 

Monterrey 70.2 51.7 

In seven of the 10 projects the percentages 
for mothers with no education were less than 
60. While they were high in Medellin and 
Kingston-St. Andrew, in those projects the 
numbers of mothers with no education were 
small (21 and 10, respectively). 

On the other hand, in the Bolivia and 
Sflo Paulo projects among children of moth-

ers with secondary or university education 
the proportions of neonatal deaths due to 
perinatal causes were lower (64.3 and 63.7) 
than in the 10 projects listed above. In these 
two projects the percentages for mothers 

without education were lower (44.5 and 

55.4) than for those with the better educa-

tion. In the Ribeir~o Pr6to project this re-

lationship was not found. 
In Sherbrooke the percentage of neonatal 

deaths due to certain perinatal causes was 
67.4 for mothers with secondary or univer-

sity education; as was seen in Chapter X, 

congenital anomalies were responsible for a 
high proportion of the neonatal deaths 

(28.7), which accounted in part for the 
lower percentage of deaths in that age 

group due to perinatal causes. In only three 
have lessneonatal deaths did the mothers 

than three years' schooling, and so this di

vision by education is not useful in that 

project. The high l)roportions of neonatal 
deaths due to perinatal causes for mothers 
of higher educational levels is, of course, 
evidence of the low proportions due to in
fectious diseases. 

In regard to infectious diseases, the rela
tionship to education of mother in the case 
of neonatal deaths was the reverse of that 

observed for perinatal causes. Among moth
ers with no education, more than 20 per 

cent of neonatal deaths were due to infec

tious diseases in six projects. These per
centages, along with those for mothers with 
secondary or university education, were as 
follows: 

Secondary or 

university No 
education education 

Argentina 
Chaco Province 2.7 22.7 

Brazil 
Recife 14.3 21.9 
Sfo Paulo 17.1 27.6 

Colombia 
Cartagena 2.5 37.9 

El Salvador project 11.9 32.3 
Mexico 

Monterrey 13.0 26.2 

Mothers lacking education had higher 

proportions of their infants die in the neo

natal period from infectious diseases than 

did mothers with secondary or university 

education. It can be seen, therefore, that 
educational level serves as a useful indicator 
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even within the group of mothers of infants 
dying in the neonatal period. 

There are other points that can be made 
from the analysis of this material. One is 
in reference to neonatal mortality from dis-
eases of the respiratory system, which shows 
a relationship to mother's education similar 
to that described for infectious diseases. 
Another concerns congenital anomalies. 

The causes of such conditions may differ 

according to tile specific types, and may or 
may not have any relationship to socio-
economic conditions. In analyzing the data 
for El Salvador, however, it was noted that 
anomalies of the nervous system occurred 
somewhat more frequently in mothers with 
no education than in those with education. 
This is a clue that can be used in conjune-
tion with other clues to undertake further 
exploration and research into the causation 
of anomalies of this system. 

Certain causes of death in the postneo-
natal period and at 1-4 years of age in 14 
projects also were analyzed using education 
of mother as a measure of socioeconomic 
conditions. Earlier in this chapter it was 
shown that the proportions of deaths among 
deceased children of mothers with little or 
no education were higher in these age groups 
than in the neonatal period. 

Of the l)ostneonatal deaths, the percent-
ages due to infectious diseases as underly-
ing causes are shown by education of moth-
er in Table 171 and Figure 145. In general, 
the proportions due to these causes were 
lower for mothers with secondary or univer
sity education than for those with no school-
ing. When high proportions of the postneo
natal deaths were caused by infectious dis-

eases, as in the El Salvador project, there 

was very little difference according to 
mother's educational level. 

Table 171 provides similar data for chil-

dren dying at 1-4 years of age. Though the 

numbers become small, differences accord
ing to mother's education are clear. For 
these children in the 14 projects combined 
the percentages of deaths from infectious 
diseases were as follows in the case of 
mothers with no schooling and those with 
the higher education: 

Secondary or uniersity education 34.9 
63.4No eduction 

The numbers of deaths from nutritional 
deficiency as underlying or associated cause, 
in the postneonatal period and at 1-4 years, 
are given according to mother's educational 
level in Table 172. The proportions of such 
deaths were consistently smaller in the case 
of mothers with secondary or university 
education than for those with less schooling. 
The percentages for postneonatal deaths are 
shown in Figure 146. 

The data for the 13 Latin American pro
jects are combined in Table 173 and Figure 
147. Here it can be seen clearly that the 
percentages of children with nutritional de
ficiency dying in the postneonatal period 
and at 1-4 years were much higher in the 
case of mothers with no education (57.0 and 
68.3, respectively) than for those with see
ondary or university education (37.2 and 
35.3 per cent). The differences arc obviously 
significant and they show that education is 
a valuable measure to use in differentiating 
groups in terms of nutritional deficiency. 
Utilization of this measure in studies of liv
ing children is desirable. 

* * 

To summarize, two measures of socio

economic conditions have been utilized in 

this study of mortality in childhood-occu
pation of father and education of mother. 
The second of these measures proved by far 

the more useful and valid. In fact, in sev
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TABLE 171. Deaths' Due to Infectious Diseases as Underlying Causes, in Two Age Groups, by Edu
cational Level of Mother in 14 Projects. 

Secondary or Primary. Primar, None 
university 3 years andover I and 2 years 

Infectious Infectious 
Project diseases diseases diseases diseases 

Total dsea__ Total - _ Total 

Infectious Infectious 

- Total 

No. %No. % No. % No. % 

Postneonatal 

Total .................... 1,086 463 42.0 5,553 3,188 57.4 2,210 1,348 61.0 3,560 2.329 65.4 

ARGENTINA 
Chaco Province ......... 
San Juan Province ....... 

BOLIVIA project ......... 

18 
71 
192 

8 
28 
83 

44.4 
39.4 
43.2 

274 
626 
426 

160 
247 
210 

58.4 
47.0 
49.3 

220 
218 
161 

135 
107 
68 

61.4 
49.1 
42.2 

307 
125 
340 

196 
61 

174 

63.8 
48.8 
51.2 

BRAZIL 
Pecife.................. 
RibeirSo Prfto .......... 
850 Paulo.............. 

53 
25 
89 

24 
10 
31 

45.3 
40.0 
34.8 

349 
147 
613 

245 
92 

306 

70.2 
62.6 
49.9 

239 
94 

324 

173 72.4 
62 60.0 

181 55.9 

822 
120 
529 

610 
75 

320 

74.2 
62.5 
60.5 

CANADA 
8herbrooko............ 

CHILE project ........... 
44 
199 

2 
65 

4.5 
32.7 

23 
591 

1 
239 

4.3 
40.4 

2 
03 

-

45 
-

48.4 
4 

118 
-

59 
-

50.0 

COLOMBIA 
Call ................... 
Cartagena .............. 
Medellin ............... 

EL SALVADOR project... 

44 
20 
39 

124 

18 
9 

17 
81 

40.9 
45.0 
43.6 
65.3 

217 
176 
188 
765 

138 
117 
103 
576 

63.6 
66.5 
54.8 
75.3 

102 
81 
95 

276 

59 
48 
63 

211 

57.8 
69.3 
66.3 
76.4 

81 
79 
76 

613 

54 
41 
49 

461 

66.7 
61.9 
64.6 
75.2 

JAMAICA 
Kingston-St. Andrew .... 39 20 51.3 453 252 55.6 28 8 28.6 29 15 61.7 

MEXICO 
Monterrey .............. 129 67 51.9 805 502 62.4 277 188 67.9 317 214 67.5 

1-4 years 

624 57.0 2,190 1,389 63.4Total .................... 387 135 34.9 2,371 1,263 63.3 1,077 


ARGENTINA 
29 42.6 76 42 65.3 139 93 66.9

Chaco Province ......... 4 - - 68 

21 55.3San Juan Province ....... 30 7 23.3 114 47 41.2 65 26 4n.0 38 


99 74.4 418 300 71.838 53.5 350 243 69.4 133BOLIVIA project ......... 71 

BRAZIL 

184 106 57.6 123 69 56.1 426 279 65.5
Recife.................. 27 18 66.7 


24 44.4 39 21 53.8 50 20 40.0Ribeirno Plto .......... 3 - - 6 

S5o Paulo .............. 17 6 29.4 151 56 37.1 101 44 43.6 167 81 48.5
 

CANADA
 
Sherbrooke .............. 27 1 3.7 24 2 8.3 1 -- 1 - 

5 16.7 43 8 18.6CIIILE project ............ 57 11 19.3 122 31 25.4 30 
COLOMBIA 

80 50.6 87 47 54.0 60 36 54.5
Call ................... 17 7 41.2 158 


60 30 .50.0 65 37 56.9
Cartagena .............. 10 6 60.0 163 00 55.2 


Medellin ............... 33 
 13 39.4 155 86 55.5 g0 	 57 63.3 40 28 57.1 
97 71.9 518 369 71.2EL SALVADOR project... 33 17 61.5 347 238 68.6 135 

JAMAICA 
6 23.1Kingston-St. Andrew .... 6 24.0 213 69 32.4 17 5 29.4 26 

MEXICO 
120 82 68.3 184 ill 60.3Monterrey .............. 33 6 18.2 268 162 60.4 


'In families in which home interviews were conducted and information was provided. 
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Fie. 145. Percentage of Postneonatal Deaths Due to Infectious Diseases as Underlying Causes by 
Educational Level of Mother in 13 Latin American Projects. 

PER CENT PER CENT 
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eral Latin American projects it was shown high proportions of these deaths after the 

that among children of mothers with sec- neonatal period were due to infectious 

ondary or university education high pro- diseases, and nutritional deficiency was one 

portions of the deaths occurred in the neo- of the multiple causes involved in 57.0 per 

natal period, as was the case also in areas cent of the postneonatal deaths and 68.3 per 

with low neonatal mortality, and that high cent of those of children 1-4 years of age 

proportions of these neonatal deaths were in the 13 Latin American projects combined. 

due to certain perinatal causes, as was true Kitagawa and Hauser (1968), utilizing 

also in areas with low neonatal death rates. data on adults in the United States, found 

In contrast, among mothers with no edu- a clear relationship between causes of death 

cation the proportions of deaths were high and education. Their final comment is ira

after the neonatal period, that is, in age portant: "It is necessary in concluding to 

groups in which poor socioeconomic condi- point out that education alone cannot be 

tions favor excessive mortality. Moreover, considered the factor that accounts for the 
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TABLZ 172. DeathsO from Nutritional Deficiency as Underlying or Associated Cause in Children Under 
5 Years, in Two Age Groups, by Educational Level of Mother in 14 Projects. 

Seconda or Primary, Primary, 
univers ty 3 years anover I and 2 years None 

Nutritional Nutritional Nutritional Nutritional 
Project deficiency deficiency deficiency deficiency

Total Total Total Total _ 

No. % No. % No. % No. % 

Postnconatal 

Total .................... 1,086 393 36.2 5,553 2.680 48.3 2,210 1,228 55.6 3,560 2,026 50.) 

ARGENTINA 
Cliaco Province ......... 1s 8 44.4 274 153 55.8 220 127 57.7 307 174 56.7 
San Juan Province ....... 71 30 42.3 526 234 44.5 218 110 50.5 125 68 54.4 

BOLIVIA project ......... 192 75 39.1 426 220 51.6 161 77 47.8 340 157 46.2 
BRAZIL 

Recife .................. 53 23 43.4 349 212 60.7 239 152 63.6 822 548 66.7 
Ribeirlo Prdto .......... 25 12 48.0 147 96 65.3 94 62 66.0 120 84 70.0 
SAo Paulo ............... 89 31 34.8 613 274 44.7 324 177 54.6 529 316 59.7 

CANADA 
Sherbrooke ............. 44 5 11.4 23 - - 2 - - 4 - -

CILIE project ........... 199 66 33.2 591 263 44.5 93 40 43.0 118 61 51.7 
COLOMBIA 

Call ................... 44 20 45.5 217 93 42.9 102 54 52.9 81 53 65.4 
Cartagena .............. 20 10 50.0 176 102 58.0 81 55 67.9 79 47 59.5 
Medellin ............... 39 19 48.7 188 97 51.6 95 65 68.4 76 57 75.0 

EL SALVADOR project.. 124 36 29.0 765 313 40.9 276 133 48.2 613 280 45.7 
JAMAICA 

Kingaton-St. Andrew... 39 9 23.1 453 181 40.0 28 11 30.3 29 13 44.8 
MEXICO 

Monterrey .............. 129 49 38.0 805 442 54.0 277 165 59.6 317 168 53.0 

1-4 years 

Total.................... 387 128 33.1 2,371 1,343 56.0 1,077 685 63.6 2.190 1,406 68.3
 

ARGENTINA 
Chaco Province ......... 4 1 # 8 34 50.0 76 52 68.4 139 88 63.3 
San Juan Province ..... 30 6 20.0 114 45 39.5 65 25 38.5 38 1 50.0 

BOLIVIA project ......... 71 30 42.3 350 214 61.1 133 82 61.7 418 255 61.0 
BRAZIL 

Recife ................. 27 11 40.7 184 119 04.7 123 89 72.4 420 326 76.5
 
Ribeirlo Prkt .......... 3 1 # 54 34 63.0 39 24 61.5 50 33 66.0
 
SO Paulo .............. 17 5 29.4 151 60 39.7 101 53 52.5 167 90 53.9
 

CANADA
 
Sherbrooke ............. 27 1 3.7 24 4 16.7 1 - - I - -

CHILE project ........... 57 18 31.6 122 45 36.1 30 9 30.0 43 20 46.5 
COLOMBIA 

Call ................... 17 5 29.4 158 99 62.7 87 58 66.7 66 40 69.7
 
Cartagena .............. 10 5 50.0 163 113 69.3 60 49 81.7 65 58 89.2
 
Medellin ............... 33 11 33.3 155 96 61.9 90 63 70.0 49 37 75.5
 

EL SALVADOR project... 33 13 39.4 347 233 67.1 135 93 68.9 518 388 74.9 
JAMAICA 

Kingston-St. Andrew .... 25 10 40.0 213 84 39.4 17 10 58.8 26 13 50.0 
MEXICO 

Monterrey .............. 33 11 33.3 268 163 60.8 120 78 65.0 184 123 66.8
 

In families in which home interviews were conducted and Information was provided. 
# Percentages are not calculated for a base of less than 10. 
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Fla. 146. Postneonatal Deaths from Nutritional Deficiency as Underlying or Associated Cause by
Educational Level of Mother in 13 Latin American Projects. 
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great variation in causes of death reported differential mortality, but, as used in this 
here. Education alone is also undoubtedly study, the education factor includes all the 
an important variable in accounting for other socioeconomic variables associated 

TA LB 173. Deaths' from Nutritional Deficiency as Underlying or Associated Cause in Children Under 

5 Years, in Two Age Groups, by Educational Level of Mother in 13 Latin American Projects Combined. 

Postneonatal 1-4years 

With nutritional With nutritionalMother's educational level Total Totaldeficiency deficiency 
deaths deaths 

No. % No. % 

Secondary or university ............... 1,0,12 388 37.2 360 127 35.3
Primary, 3 years and over ............. 5,530 2,680 48.5 2,347 1,331) 57.1

Primary, 1 and 2 years ............... 2,208 1,228 55.6 1,076 685 63.7

None............................... 3,550 2,026 57.0 2,189 1,496 68.3
 

In families In which home interviews were conducted and information was provided. 
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Fia. 147. Deaths from Nutritional Deficiency as 
Underlying or Associated Cause in Children Under
5 Years, in Two Age Groups, by Educational Level 
of Mother in 13 Latin American Projects Corn-
bined. 

PEE CENT PErt CENT 
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with it, of which there are many. They in-
elude income, level of occupation, working 
conditions, style of life, diet and nutrition, 
quality of housing, differential fertility, 

urban-rural residence, regional residence, 

and many other items with which education 
shows high intercorrelations.' 

In the Latin American projects education 

can be taken as a measure of many socio
economic variables. Persons with little or 
no education are usually the ones with low 
incomes, poor housing, inadequate water 
supplies, and poor environmental conditions. 

without education are found more 
frequently in the rural areas, as the data in
dicate, and high proportions of their chil
dren have nutritional deficiency, which is 
an indication of inadequate food supplies. 
Education, therefore, is an appropriate 
measure for use in further research and also 
in planning health programs. 



Chapter XV 

Medical Attention 

Medical attention rendered during preg-
nancy and delivery to mothers of deceased 
children, as well as that received by the 
children, can be studied from data collected 
in the interviews of families during the 

course of the Investigation. In many in-
stances data obtained from hospitals and 

other sources complemented that informa
tion. In this report reference will be made 
to services provided and to several para
meters pertaining to deceased children and 
their mothers in the hope that this informa
tion will serve as a basis for action to solve 
the problems uncovered. 

PRENATAL CARE
 

Prenatal care, as defined by Willson et al. 
(1971), is a program of examination, evalu-
ation, observation, treatment, and education 
of pregnant women, directed toward making 
pregnancy, labor, and delivery normalas 
and safe as possible for mothers and their 
infants. 

Even before pregnancy, high reproductive 
risk can be recognized by making use of 
various measures such as mother's age, 
parity, general state of health, and stature, 
the history in regard to health and survival 
of previous products, family's socioeconomic 
conditions, and others. A scoring system 
such as that suggested by Perkin (1968) 
could help to establish norms that might 
be utilized as a basis for preventing vital 
wastage and serious maternal and infant 
morbidity. 

Once gestation has begun, surveillance 
during the first trimester is essential in 

order to assess the general health of the 
mother and detect specific disorders such as 

anemia, infection, cardiac or renal diseases, 
and endocrine conditions. Nutrition and 
health education should be started at this 
time (if it has not before) and prevention 
of teratogenic factors should be stressed. 
A program for the remainder of pregnancy 
and for childbirth should be outlined ac
cording to the level of risk established. 

The success achieved in collecting infor
ination on prenatal care varied among the 
projects, depending on the possibility of 
conducting family interviews and on the 
quality of clinical records. 

The data on prenatal care for mothers 
of deceased infants are presented in Table 
174, according to the stage of pregnancy in 
which the cere was first received. Figure 
148 shows the percentages of mothers who 
attended a prenatal service at any time 

295
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during pregnancy, and also of those who re- American projects at least 40 per cent of 
ceived care within the first trimester, the mothers had prenatal care within that 
period which is considered most crucial, period, but in six others the proportion was 

The percentages receiving care in the first less than 20 per cent. In fact, more than 
trimester varied from 86.7 in Sherbrooke half the mothers in the rural departments 
and 66.0 in suburban California to 2.6 in of Chaco Province, in La Paz and Viacha, 
Viacha, Bolivia. In six areas of the Latin and in San Salvador and rural mu1nicipios 

TABILE 174. Month of Pregnancy in Which First Visit, for Prenatal Care Was Reported for Mothers 
of Deceased Infants in 25 Areas of 15 Projects. 

Number of motherso 	 Percentage" 

Area Month of pregnancy Month of pregnancy 
Total No Total Nocare 	 10Un- care 

1-3 4-5 6-7 8-9 1-3 4-5 0-7 8-9 

Total ....................... 21.858 7,330 6,743 3,804 2,484 604 893 100.0 33.5 32.0 18.6 12.1 2.9 

AlRGENTINA 
Chaco Province 

Resistencia .............. 693 209 203 138 73 33 37 100.0 30.2 31.7 21.5 11.4 5.2 
Rural depitrtments ....... 621 331 94 55 84 22 35 100.0 53.3 17.2 10,1 15.4 4.0 

San Juan Province 
San Juan (city) .......... 244 28 122 38 33 8 15 99.9 11.5 53.7 16.7 14.5 3.5 
Suburban departments .... 618 106 201 120 81 22 28 100.1 17.2 44.7 20.5 13.9 3.8 
Rural departments ....... 839 188 254 103 162 42 30 09.9 22.4 31.7 20.4 20.2 5.2 

BOLIVIA 
La Paz .................. 1,613 863 326 158 126 27 113 100.0 53.5 23.8 11.5 9.2 2.0 
Viacha .................. 89 74 2 4 6 1 2 100.0 83.1 2.0 5.2 7.8 1.3 

BRAZIL 
Recife .................... 2,264 065 422 430 333 77 37 100.0 42.6 19.2 10.6 15.1 3.5 
Ribeirlo Preto 

Ribeirdo Preto (city) ...... 355 07 148 56 55 10 19 100.0 18.0 44.6 16.0 10.6 3.0 
Franca .................. 297 88 113 36 22 20 18 100.1 29.6 41.7 13.3 8.1 7.4 
Communities ............ 176 45 59 35 22 7 8 100.0 25.6 35.7 21.2 13.3 4.2 

85o Paulo ................. 3,108 782 1,174 634 333 74 111 099 25.2 39.6 21.4 11.2 2.5 
CANADA 

Sherbrooke ................ 275 9 234 22 2 3 5 100.0 3.3 80.7 8.2 0.7 1.1 
CHILE 

Santiago ................ 1,430 244 545 364 194 29 60 100.0 17.0 40.0 26.7 14.2 2.1 
Comunas ................ 167 43 47 48 17 7 5 100.0 25.7 29.3 30.0 10.6 4.4 

COLOMBIA 
Call ...................... 706 345 264 91 59 10 27 100.0 43.3 35.3 12.2 7.9 1.3 
Cartagena ................. 545 159 184 08 50 23 31 100.0 29.2 36.7 19.5 10.0 4.6 
MedellIn .................. 643 120 286 150 41 11 29 100.0 19.6 47.1 24.7 6.8 1.8 

EL SALVADOR 
San Salvador ............ 1,041 1,044 489 198 92 21 07 09.9 53.8 28.2 11.4 5.3 1.2 
Rural municpios ......... 605 401 80 60 30 0 19 100.0 66.3 15.7 10.9 5.5 1.6 

JAMAICA 
Metropolitan Kingston... 1,290 307 243 322 334 60 18 100.0 23.8 19.2 25.4 26.4 5.2 
St. Andrew, rural ......... 104 20 13 50 14 2 5 09.9 19.2 13.3 51.1 14.3 2.0 

MEXICO 
Monterrey ................. 2.427 838 762 381 260 77 109 100.0 34.5 33.7 16.9 11.5 3.4 

UNITED STATES 
San Francisco ............ 180 12 83 57 25 - 12 100.0 0.3 47.1 32.4 14.2 -

California, suburban ..... 523 36 329 96 36 3 23 100.0 6.0 60.0 19.3 7.2 0.6 

In families in which home interviews were conducted and information was provided.
b It was assumed that mothers for whom month of first visit was unknown were distributed in the same way as those with 

month specified. 
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Flo. 148. Percentage of Mothers of Deceased require admission to hospital for special
Infants Receiving Prenatal Care, by Stage of Preg
nancy at the First Visit, in 25 Areas of 15 Projects. care. 

PER CENT New knowledge has led to few practical 
20 o 60, ao ,0 improvements in prenatal care during the 

siunac , last trimester (WHO, 1965). Abnormal con-
WV,nW., lditions present in early stages of pregnancy

JUN, asuSA acquire compounded severity gestation 

SANmAnPJ) (COYN progresses and this is often the reason for 
STAM ,, late first consultations. Under these cir

t cumstances the result is often early ternina-
I0T0 '_____,_ tion of pregnancy or the birth of a low 
SAMJU RURAL 

U.PILCO ' i weight infant in poor physical condition.CHUOU COMASCRA1 _ Fetal hypoxia frequently occurs in the last 

FRANCA
TA ...... months of complicated pregnancies (with 

."____ placental insufficiency) and is a precursor 
cUT, of postnatal morbidity and mortality. 
01AC0
RUAL~
 
u11 The numbers and percentages of mothers 
asA.vW 100 of deceased infants who received Irenatal 
0100(1 care for the first time during the second 

FIST TRIMESTER t=IAT1S and third trimesters of )regnancy are shown 
in Table 174 and Figure 148. As for mothers 

of El Salvador received no prenatal care at who received prenatal attention at any 
all. It is obvious, therefore, that there are period during pregnancy, the percentages 
areas in which timely action to ensure sue- varied greatly anmong the areas of the 15 
cessful pregnancy is not possible for large projects. In nine areas more than 80 per 
numbers of women because of the inad- cent of the pregnant women received )re
equacy of prenatal care services during the natal care; at the other extreme, there were 
early months of pregnancy. The lack of five areas in which less than half received 
these basic services is particularly serious such care. These data reflect the need to 
for groups of women at greater risk, such as increase the coverage of these inmportant 
those in areas distant from urban facilities, health services. 

During the intermediate stage of preg- Data on the number of prenatal care 
nancy (second trimester) certain maternal visits reported for mothers of deceased in
and fetal disorders predominate, such as fants are presented in Table 175 and Figure 
fetal pathology from infections (syphilis, 149 for 23 areas of 14 projects (such data 
toxoplasmosis, and other infectious dis- were not obtained in the California project). 
eases) which can interfere with normal ie- In only four areas, (Sherbrooke, San Juan 
velopment ot the central nervous system; city, San Juan suburban, and Ribeirilo PrCto 
premature separation of placenta or unsatis- city) had as high as 20 per cent of mothers 
factory development of placental function; attended prenatal clinics seven or more 
and appearance of new maternal disorders times. In those areas where only small per
such as early toxemia, or exacerlation of centages of mothers had received any )re
pre-existing conditions. Even under condi- natal attention, the proplortions who had 
tions of adequate control, some women may made four or more visits were low, and 
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175. Visits for Prenatal Care Reported for Mothers of Deceased Infants in 23 Areas of 14 Pro-TADBL 
jects. 

Number of mothers, Percentageb 

Area 7 or Un- 7or 
Total None 1-3 4-6 more known Total None 1-3 4-6 more 

27.2 25.7 12.7Total ........................ 21,146 7,282 5,196 4,923 2,431 1,315 100.0 34.4 


ARGENTINA 
Chaco Province 

693 209 167 162 52 103 100.0 30.2 30.6 29.7 9.5Resistencla ............... 

Rural departments ......... 
621 331 138 63 12 77 100.0 53.3 30.3 13.8 2.6 

San Juan Province 
San Juan (city) ............ 244 28 70 63 73 10 100.1 11.5 30.1 27.1 31.4 

Suburban departments ..... 6t 106 196 150 138 28 100.0 17.2 33.5 25.7 23.6 

839 188 339 165 113 34 100.0 22.4 42.6 20.8 14.2Rural departments ......... 

BOLIVIA 

225 194 115 100.0 53.5 15.8 16.5 14.2 
4 - - 100.0 83.1 12.4 4.5 la Pae .................. 1,013 863 216 


Viacha ................... 89 74 11 

BRAZIL 
Recife ...................... 2,264 965 674 453 108 64 100.0 42.6 31.3 21.1 5.0 

Ribeirao Preto 
112 85 60 25 100.0 18.9 34.5 26.2 20.4Ribeirlo Preto (city) ....... 355 67 


14 100.0 29.6 29.2 22.4 18.8Franca................... 207 88 81 62 52 


Communities ............. 176 
 45 68 31 20 12 100.0 25.6 42.5 19.4 12.5 

Sio Paulo .................. 3,108 782 782 990 400 154 100.0 25.2 20.9 34.1 13.8 

CANADA
 
33 112 101 20 100.0 3.3 13.0 44.0 39.7Sherbrooke ................. 275 9 

CHILE 
Santiago .................. 1,436 244 
 289 532 250 121 100.0 17.0 22.4 41.2 19A 

Comunas .................. 167 43 39 54 26 5 100.0 25.7 24.4 33.7 16.2 

COLOMBIA 
345 133 177 102 39 100.0 43.3 18.3 24.4 14.0 

Cartagena .................. 545 159 181 104 53 48 100.0 29.2 37.9 21.8 11.1 

Medellin .................... 

Call ........................ 706 


643 126 142 243 79 53 99.9 19.6 24.6 42.1 13.7 

EL SALVADOR 
San Salvador .............. 1,941 1,044 325 352 142 78 100.0 53.8 18.3 19.9 8.0 

Rural munifrpiot .......... 605 401 111 60 15 18 100.0 66.3 20.1 10.9 2.7 

JAMAICA 
37.2 25.9 13.1Metropolitan Kingston ..... 1,200 307 437 304 154 88 100.0 23.8 

St. Andrew, rural .......... 104 20 45 31 7 1 100.0 19.2 43.8 30.2 6.8 

MEXICO 
838 606 501 274 208 100.0 34.5 28.7 23.8 13.0Monterrey .................. 2,427 


C In families in %hich home interviews were conducted and information was provided. 
b It was assumed that mothers for whom the number of visits was unknown were distributed In the same way as those for 

whom one or more visits were specified. 

The two rural areas with the lowest proespecially low in rural areas: in Chaco 
portions of mothers receiving any prenatalProvince, 16.4 per cent in the rural depart-

ments compared with 39.2 per cent in the care-namely, Viacha (16.9 per cent) and 

city of Resistencia; in Bolivia, 4.5 per cent rural municipios of El Salvador (33.7 per 

in Viacha and 30.7 per cent in La Paz; and cent)-had very high infant death rates 
per cent in the rural (123.5 and 120.0 per 1,000 live births, rein El Salvador, 13.6 

municipios and 27.9 per cent in the city of spectively); and conversely, areas in which 

San Salvador. In Recife as well, only a nearly all mothers received prenatal care 

small percentage (26.1) of mothers had had low death rates. Ta'lle 176 gives these 

made at least four visits, percentages in descending order, along with 
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Fia. 149. Percentage of Mothers of Deceased the infant death rates for comparison. Fig-
Infants Who Received Prenatal Care, by Number ure 150 shows the inverse relation foundof Visits, in 23 Areas of 14 Projects.ur15 	 slw tienvseeaio fud 

o , 	 r between infant death rates and percentagescNT 

0 20 4o 80 so 100 of mothers receiving prenatal care in 25 
nuaareas of the 15 projects. The correlation co

efficient of -0.805 was significant. 
W~M 'U... The data therefore indicate that lack of 

AI. 	 04fiW- , . prenatal care is one of the important ele

" . .ments in the complex of unfavorable condi

tions affecting the health of mother and 
F.U -O 


k Ism , 'u, 	 child in many of these areas. As was evi-
CHU aNMt$I
 

ct" , .dent from the study of mortality by moth-
FMic er's educational level in Chapter XIV, there 

Norm are segments of these societies in which in
-- fant mortality is excessive, especially after 

mnu. . . the neonatal period when enviromental fac-
IAU 	 ,,
 

Ss, 	 tors influence the level of mortality. Pre-OW, 

'M 	 natal care is one of the services that must 

be made available to women in such areas 
F 

AND OVT if reductions 	in mortality in infancy are to 

be effected. 

TABLE 176. Percentage of Mothers of Deceased 
Infants Who Received Prenatal Care, and Infant FIG. 150. Infant Death Rate and Percentage of 
Death Rates in 25 Areas of 15 Projects. Mothers of Deceased Infants Who Received Pre

natal Care in 25 Areas of 15 Projects. 

mothers Infant 130 

Area with deathprenatal rate
care 	 120 

Sherbrooke................. 96.7 18.3
 
San Francisco .............. 93.7 18.5
 
California, suburban ........ 93.1 17.2
 
San Juan (city) ............. 88.5 50.7
 
Santiago .................. 83.0 54.9
 
San Juan suburban ......... 82.8 87.9
 
Ribeirao rte (city) ........ 81.1 43.0 1
 
St. Andrew, rural ........... 80.8 31.6 -

Medellfn .................. 80.4 47.6
 
San Juan, rural ............ 77.6 94.5
 
Metropolitan Kingston ...... 76.2 39.5 
Sao Paulo ................. 74.8 65.1 -0
 
Ribeirao Pr8to, communities 74.4 50.8 
Chile, conmunas ............. 74.3 57.9
 
Cartagena ................. 70.8 47.8
 
Franca ................... 70.4 71.5 40
 

Resistencia ................ 69.8 76.2
 
Monterrey ................. 65.5 60.7 , 14,. . 1,19811
 

Recife ..................... 57.4 91.2 , • .o0
 
Call ....................... 56.7 54.6 20
 

Chaco, rural ............... 46.7 85.0
 
La Paz .................... 46.5 73.0
 
San Salvador ............... 46.2 81.7
 
El Salvador, rural ........... 33.7 120.0 I I I I I
 
Viacha .................... 16.9 123.5 0 20 40 so 100
0 


PEECENTWITHPRENATAL a Per 1,000 live births. 	 CARE 
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PLACE OF BIRTH 

A woman who maintains good health and 

is able to avoid complications during preg-

nancy is apt to deliver a healthy baby, with-
standing the stress of normal labor after 40 

weeks of gestation and having a spontaneous 
delivery of less than 24 hours' duration. In 
a certain number of cases, however, unex-

pected complications arise during delivery 
which require urgent measures in order to 

save the fetus and/or the mother from ser-
ious harm or death. If pregnancy has been 

complicated by uncontrolled morbid condi-
tions in the mother, the chances of inisfor-

tune during labor and delivery are in-
creased, and even more so by the fact that 
complications of pregnancy are commonly 
associated with immaturity, as was dis-
cussed in Chapter VI. Abnormal labor and 
delivery may affect the fetus through in-
adequate uterine function, injury, intra-
uterine hypoxia, infection, and induced 
toxicity. 

Hospital care during labor and delivery 
by qualified personnel is a complement to 
proper prenatal care and, even when the lat-
ter has been lacking, it can reduce the possi-
bilities of irreversible damage and fatal 

complications. 
Place of birth was specified for more than 

90 per cent of the children who died in in-

fancy in 19 out of 24 areas in the 15 pro-
jects (Table 177). La Paz had the lowest 
percentage (70.0), followed by Cali (81.7). 

In the tables that follow in this chapter 
the assumption has been made that deaths 
for which data were not specified are dis-
tributed in tile same way as those with data 
specified. However, this may have resulted 
in slightly high percentages for births and 
deaths in hospitals in a few areas, such as 
La Paz and Cali, where searches for non-

TABLE 177. Infant Deaths with Place of Birth 
Specified in 24 Areas of 15 Projects. 

Area 

Total ..................... 


ARGENTINA 
Chaco Province

nesistencis ............ 


Rural departments..... 
San Juan Province 

San Juan (city) ........ 
Suburban departments.. 

Rural departments ..... 
BOLIVIA 

l.a Paz ............... 


Viach ................
BRAZIL, 

Recife .................. 


RibeiroRiboirlioPrtoPrate (city)... 

Franca ................ 

Communities .......... 


Sao Paulo ............... 

CANADA
 

Sherbrooke .............. 

CHILE 

Santiago .............. 

Conunas.............. 


COLOMnIA 
Cali .................... 

Cartagena............... 

Medellin ................ 


EL SALVADOR 
San Salvador ..........

Rural inunicipios....... 


JAMAICA 
Metropolitan Kingston.. 
St. Andrew, rural...... 

MEXICO 
Monterrey .............. 

UNITED STATES 
California project ........ 


Total Place of birthspecified
infant 

d No. % 

27,602 25,153 91.1 

747 733 98.1 

663 649 97.9 

205 289 08.0 
96 690 99.1 

909 89 08.6 

2.685 	 1,880 70.0 
105 03 88.6 

2,773 	 2,438 87.9 

400 389 97.2 

364 341 93.7 
1.05 190 97.4 

3,788 3.525 93.1 

310 305 98.4 

2,207 2,038 92.3 
197 183 92.9 

1,153 942 81.7 
856 771 90.1 
024 792 85.7 

2,094 2,049 97.9
648 630 97.2 

1,478 1,427 96.5 
111 110 99.1 

3,220 3,018 93.7 

1.784 775 98.0 

registered deaths were conducted in hos
pitals but a high proportion of deliveries 
and many deaths did not occur in hospitals. 

Of the infants with place of birth known, 
in all projects combined, 78.9 per cent of 
all those who died had been born in hos
pitals and the rest (21.1 per cent) had been 
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born at home (Table 178). Of the total stated had been born in hospitals, and in 
number, 45 per cent were known to have nearly all (98.2 per cent) the birth was 

been delivered by physicians in hospitals known to have been attended by a phys

and 25 per cent by midwives in hospitals ician. In Sherbrooke as well, practically all 

(Figure 151). (97.7 per cent) had been born in hospitals. 

In the California project 99.2 per cent In the Latin American projects there were 
of deceased infants with place of birth three cities in which more than 90 per cent 

TABLE 178. Place of Birth of Children Dying in First Year of Life, and Type of Attendant at Birth 
in Hospital, in 24 Areas of 15 Projects. 

Born in hospitalB Born.,, Place of 
Area Total Total Physician - idwife Unspecified at home birth 

uninfants 
specified 

No. % No. % No. % No. % No. % 

Total .................... 27,002 19,842 78.9 11,309 45.0 6,300 25.0 2,233 8.9 5,311 21.1 2,440 

ARGENTINA 
Chaco Province 

Resistencia ........... 747 552 75.3 114 15.0 423 57.7 15 2.0 181 24.7 14 

Rural departments .... 663 334 51.5 61 9.4 254 39.1 10 2.9 316 48.5 14 

San Juan Province 
San Juan (city) ....... 
Suburban departments 
Rural departments .... 

295 
696 
909 

269 
598 
707 

03.1 
86.7 
78.9 

91 
182 
189 

31.5 
26.4 
21.1 

165 
379 
484 

57.1 
54.0 
54.0 

13 
37 
34 

4.5 
5.4 
3.8 

20 
92 

189 

6.0 
13.3 
21.1 

6 
6 

13 

BOLIVIA 
loa Paz .............. 2,685 828 44.0 696 37.0 29 1.5 103 5.5 1,052 56.0 805 

Viacha .............. 105 14 15.1 11 11.8 2 2.2 1 1.1 79 84.9 12 

BRAZIL 
Recife ................. 2.773 1,965 80.6 645 26.5 1,036 42.5 284 11.6 474 19.4 335 

Ribeirto Prto 
RibeirSo Prdto (city).. 
Franca .............. 

400 
364 

370 
293 

05.1 
85.9 

303 
188 

77.0 
55.1 

26 
64 

6.7 
18.8 

41 
41 

10.5 
12.0 

19 
48 

4.9 
14.1 

11 
23 

Communities ......... 105 167 87.9 95 50.0 56 29.5 16 8.4 23 12.1 5 

SAo Paulo .............. 3,788 3,064 80.9 1,781 50.5 1,024 29.0 259 7.3 461 13.1 263 

CANADA 
Sherbrooke ............. 310 208 97.7 270 88.5 - - 28 9.2 7 2.3 5 

CHILE 
Santiago ............. 
Comunas ............. 

2,207 
107 

1,043 
141 

05.3 
77.0 

452 
42 

22.2 
23.0 

885 
80 

43.4 
43.7 

606 
19 

2P.7 
10.4 

95 
42 

4.7 
23.0 

169 
14 

COLOMBIA 
Cali ................... 
Cartagena ............. 
Medellin ............... 

1,153 
856 
924 

486 
544 
693 

51.6 
70.6 
87.5 

413 
401 
649 

43.8 
52.0 
81.9 

13 
1 
2 

1.4 
0.1 
0.3 

60 
142 
42 

0.4 
18.4 
5.3 

456 
227 

09 

48.4 
20.4 
12.5 

211 
85 

132 

EL SALVADOR 
San Salvador ......... 
Rural muniipios ..... 

2,094 
648 

1,672 
214 

81.6 
34.0 

1,633 
212 

79.7 
33.7 

2 
1 

0.1 
0.2 

37 
1 

1.8 
0.2 

377 
416 

18.4 
60.0 

45 
18 

JAMAICA 
Metropolitan Kingston 
St. Andrew, rural.... 

1,478 
111 

1,257 
44 

88.1 
40.0 

158 
9 

11.1 
8.2 

062 
33 

67.4 
30.0 

137 
2 

9.6 
1.8 

170 
66 

11.9 
60.0 

51 
1 

MEXICO 
Monterrey ............. 3,220 2,620 80.8 1,953 64.7 379 12.6 288 9.5 398 13.2 202 

UNITED STATES 
California project ...... 784 769 09.2 761 08.2 - - 8 1.0 6 0.8 0 

Percentage based on deaths with place of birth specified. 
b Includes infants born on way to hospital. 
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of the infants had been born in hospitals--Fio. 151. Percentage of Infants Dying in First 
Year of Life Who Were Born in Hospital, by Type 

San Juan (city) with 93.1 per cent, Ribeira o 
of Attendant at Birth, in 24 Areas of 15 Projects. 

Prto (city) 95.1 per cent, and Santiago 95.3PINCEN 

0 20 40 60 so too per cent. The lowest percentages, 15.1 and 
Hnm34.0, were found in Viacha and the rural*I 

.... municipios of El Salvador. As expected, 
nio suburban and rural populations had lowerMcII 

Mi.1. "no omm l)roportions of deliveries in hospitals than-SON-

the neighboring cities. 
go PM In several areas trained midwives per-

In fact, 
____ __ formed the deliveries in hospitals. 

SUSALVACDOEmin five areas (the three in San Juan Prov
,i- - ince, Resistencia in Chaco Province, and 

Metropolitan Kingston) they performedCC, 
WIA110M 	 over half the deliveries. As for deliveries 
cAU
 

r"ELL 	 at home, rarely were they attended byCIA'o. 
Sa1,011%.L 	 physicians; some were attended by trained 

uMSAL. ,AD 	 midwives, but many in the Latin AmericanL 

ATEA 	 projects were attended by untrained mid

wives or by a family member or neighbor.
PHSICIAN MIDWIFE t UNSPIC,1, 

DEATHHOSPITALIZATION FOR UNDERLYING CAUSE OF 

un- hospital care. It is interesting to note thatThe percentages of deceased children 
der 5 years of age who were hospitalized at 94.6 per cent of the neonatal deaths in the 

some time for treatment of the underlying two Northern American projects were of 

cause of death are presented for two age infants who remained in hospital from 

groups: under 28 days and 28 days through birth to death, while only 65.0 per cent 

4 years (Table 179 and Figures 152 and were in that category in the Latin American 

153). They are based on deaths for which projects. This is due in part to the high 

data on hospitalization were known. proportion of neonatal deaths occurring in 

Of the infants who died in the neonatal the first day of life in the Northern Amer

period in all 15 projects combined, 66.9 ican projects (59.2 per cent). In the Latin 
the highest percentages ofper cent remained in the hospital from American areas 

cent were hos- infants dying in the neonatal period whobirth to death; 18.5 per 
cause lead- remained in hospital from birth to deathpitalized at some time for the 

ing to death; and 14.6 per cent received no were 82.1 in Ribeirdo Pr to (city) and 81.6 
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TABLE 179. Percentage of Deceased Children Under 5 Years Hospitalized for Underlying Cause of 
)eath, in Two Age Groups, in 24 Areas of 15 Projects. 

Area 

otal ........................... 


Northern America .............. 

Latin America ................. 


tRGENTINA 
Chaco Province 

Resistencia .................. 
Rural departments ........... 

San Juan Province 
San Juan (city)............... 
Suburban departments ........ 
Rural departments ........... 

30LIVIA 
La Paz ..................... 
Viacha ...................... 

3RAZIL 
Recife ........................ 
Ribeirao Pr~to 

Ribeirao Pr~to (city) ......... 

Franca ..................... 

Communities ................ 


Sao Paulo ..................... 

3ANADA
 

Sherbrooke ....................
JHILE 
Santiago .................... 

Comunas .................... 


JOLOMBIA 
Cali .......................... 
Cartagena ..................... 
Medellin ....................... 

EL 	 SALVADOR 
San Salvador ................ 
Rural rnunicipios............. 

FAMAICA 
Metropolitan Kingston ....... 
St. Andrew, rural ............ 

MIEXICO 
Monterrey..................... 

UNITED STATES 
California project .............. 

Neonatal 28 days-4 years 

Total 
hospitalized 

In hospital
birth to death 

Other 
hospitalization 

Hospitalzed 

85.4 60.9 18.5 50.9 

98.0 94.6 3.4 52.7 
84.5 65.0 10.6 57.0 

88.3 63.1 25.2 72.1 
69.2 32.9 36.2 66.7 

07.1 74.3 22.8 83.1 
93.7 71.8 21.9 79.1 
88.9 63.1 25.9 74.2 

52.1 38.5 13.7 19.1 
26.8 10.5 7.3 8.2 

83.4 62.1 21.3 64.2 

97.3 
91.0 

82.1 
72.3 

15.2 
18.6 

81.5 
68.2 

91.3 73.1 18.3 85.1 
94.3 69.6 24.7 83.7 

96.3 96.5 1.7 61.0 

03.8 81.6 12.2 57.4 
72.7 47.0 25.8 51.8 

68.9 51.8 17.1 46.5 
88.8 
91.4 

64.0 
79.0 

24.8 
12.4 

68.1 
62.2 

79.4 64.3 15.1 43.7 
32.6 21.6 11.1 13.6 

94.7 78.2 16.5 65.3 
64.2 39.6 24.5 43.8 

88.8 67.1 21.7 71.5 

97.9 93.9 4.0 49.1 

Based on deaths with hospitalization known. 

in Santiago. Viacha in Bolivia and the these early deaths in some areas, together 
rural municipios of El Salvador had the with the low percentages of mothers receiv

highest percentages of those never hospital- ing prenatal care, indicate the urgent need 

ized for the underlying cause (73.2 and 67.4, to extend basic services to these sectors of 

respectively). La Paz followed with 47.9 the population. 
per cent. The lack of hospitalization in In the age group 28 days-4 years the 
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Fin. 152. Percentage of Infants Dying in Neo-
natal Period Who Were Hospitalized for Under
lying Cause of Death in 24 Areas of 15 Projects. 
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lowered the percentages of hospitalizations 

of children from 28 days through 4 years 
of age. 

Length of time hospitalized is another 
indicator of the medical attention given to 

,.,__these children. In the neonatal period the 
MelloWho1 durationl of hospitalization depended prin
__._____ - cipally on the proportion of deaths occurring 

___ _ ,_. in the first day or first few days of life. 
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Ko ., ++'I on deaths by age. 
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situation was found to be quite different. 
In fact, the overall percentages of children 

hospitalized for underlying cause were fair-
ly similar for the Northern and the Latin 

American projects, 52.7 and 57.0, respec-
tively. The low percentages in certain areas 
of the Latin American projects may be due 
to lack of medical care resources and also 

lack of awareness of the seriousness of ill-
ness until too late. In reviewing time ques-

tionnaires it was noted that inany times 
werethe family would state that as they 

taking the sick child to the hospital, the 
child died on the way. In areas with low 
mortality, as in the Northern American 
projects, the high proportions of deaths due 
to external causes and sudden death de-
creased the clhnces for hospitalization. The 
high rates in a few other projects for sudden 

period likewisethe postneonataldeath in 

For children (lying in the postneonatal 

period and at 1-4 years, the median num
bers of days hospitalized were obtained for 
the 15 projects. In Sherbrooke the medians 
were high (29 days for postneonatal deaths 

10 days for those at 1-4 years), owing
in part to the long hospitalization of chil

dren suffering from congenital anomalies. 

were
In the California project the medians 
12 and 13 days, respectively. In the 13 

Fla. 153. Percentage of Children Under 5 Years 
of Age Dying After Neonatal Period Who Were 
Hospitalized for Underlying Cause of Death in 24 
Areas of 15 Projects. 
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Latin American projects they varied from Post- 1-4 
one to eight days, as follows: neonatal years 

Post- 1-4 Jamaica 
neonatal years Kingston-St. Andrew 4 2 

Argentina Mexico 
Chaco Province 4 3 Monterrey 3 2 
San Juan Province 4 1 

Bolivia project 2 2 The differences in these medians may be 
Brazil due in part to variations in availability 

Recife 2 1 of hospital services, awareness of the need 
Ribeirfio Prto 5 4 for hospital care, and nature of the diseases 
Sfio Paulo 8 3 

Chile project 6 2 causing death. The very short duration of 
Colombia hospitalization in these two age periods 

Cali 2 3 in certain projects could be interpreted as 
Cartagena 4 3 clue to failure to seek medical treatment 
Medellin 5 3 until a late date because of inability to 

El Salvador project 1 1 recognize the severity of illness. 

PLACE OF DEATH 

Place of death is the last of the para- hospitals, compared with 82.1 per cent in 
meters used to ineaiure the extent of medical the Latin American projects. In the post
services rendered to deceased children. Un- neonatal period, however, the opposite was 
der normal circumstances, it is sound to found: fewer infants died in hospitals in 
assume that the proportion of deaths of the Northern American projects (44.4 per 
children occurring in hospitals provides an cent) than in the Latin American ones 
indication of availability of health services. (50.8 per cent), but because of small num-
Moreover, high percentages of children dy- bers in the Northern American projects the 
ing in hospitals a few hours after admis- difference is not significant. Sudden death 
sion could be taken as an indication of in- was the cause assigned in 14.6 per cent of 
adequate utilization of hospital services the postneonatal deaths in the latter pro
and/or lack of recognition of severity of jects and these deaths occurred at home. 
illness, except in those cases in which sud- In the age group 1-4 years, 59.4 per 
den death or an injury was the underlying cent of the deaths occurred in hospitals in 
cause. the Northern American projects compared 

In the Latin American projects 60.4 per with 43.8 per cent in the Latin American 
cent of all deceased children under 5 years ones. In this age group 42.9 per cent of 
of age (with place of death stated) died in the deaths were due to external causes in 
hospitals, compared with 79.9 per cent in Northern American projects, which ac
the Northern American projects (Table 180 counted for many deaths in the column 
and Figure 154). In the latter, 97.5 per termed "other" in Table 180. Although 
cent of all neonatal deaths occurred in many deaths due to external causes oc
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TABLE 180. Place of Death and Duration of Hospitalization of Children Under 5 Years, by Age 
Group, in 13 Latin American and Two Northern American Projects. 

13 Latin American projects Two Northern American projects 

Hospital Hospltal 

Total 48thoanOhe stated children hours than OtherTT ota 48oLrs Less Home
chirurn 48 eNot 

or 48 
more hours 

Under 5 years .... 33,820 19,967 8,975 10,992 11,941 

Neonatal ...... 11,875 0,608 3.714 5,894 1,034 
Potneonatal.. 14,633 7,207 3,888 3,379 0,439 
1-4years...... 7,318 3,092 1,373 1,710 3,568 

Under 5 years.... 100.0 00.4 27.1 33.2 30.1 

Neonatal ...... 100.0 82.1 31.7 50.4 16.5 

Postneonatal... 100.0 50.8 27.2 23.6 45.0 
1-4 years ...... 100.0 43.8 19.4 24.3 50.5 

* Based on deaths with place of death specified. 

eurred in Latin American projects the mor-
tality was principally due to other causes. 

In Table 181, the data on place of death 
are given for 24 areas of the 15 projects in 

Fia. 154. Placc of Death of Children Under5 

Years by Age Group, in 13 Latin American and 
Two N4orthern American Projects. 
100 tATINAMEICAN NORTHEN AMERICAN 

so 

60s 
ZI 


40 

20 [jIIin 

- 1.4II POST- 1.tNI• NAAI POs|.. 1101Ai Tl.S 

NIO.11, NI03011, 

DIEDIN HOSPITAt, 
=DIED AT=411OHOURSmos Ct ISS,T.HNOURsTHAN O =OTH9l2 

oor t48 
more hours 

Number of deaths 

1,150 702 1,269 1.014 341 673 221 34 

160 173 799 779 199 580 20 

596 331 295 131 85 46 159 5 

400 258 175 104 57 47 42 29 

Per cent

3.5 1100.0 79.9 20.9 53.0 174 2.7 

1.4 100.0 07.5 24.9 72.6 2.5 

4.2 100.0 44.4 28.8 15.0 53.9 1.7 
5.7 100.0 59.4 32.6 26.9 24.0 16.6 

the two age groups, neonatal and 28 days
4 years. In the neonatal period more than 
80 per cent of the deaths occurred in hos
pitals in the 15 projects combined. Place 
of death usually was the same as place of 
birth for those dying in the first day of life. 

In the Sherbrooke and California projects 
more than 90 per cent of all neonatal deaths 
occurred among infants who remained in 
hospital from birth until death, and more 
than 70 per cent died within the first 48 

hours after admission. 
Since mortality in the Latin American 

projects was not concentrated in the first 
day or first few days of life, the duration of 

hospitalization differed markedly from that 
the Northern American areas, and there 

were distinct differences also among pro
jcts. For example, in San Juan Province, in 
both the suburban departments and the city 
of San Juan more than 90 per cent of neo
natal deaths occurred in hospitals but only 
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TABLE 181. Place of Death' and Durattion of Hospitalization of Children Under 5 Years, in Two Age 
Groups, in 24 Areas of 15 Projects. 

Neonaltal 2Ildy.-4t oroHoptlI.... Of,, Hopia....ouHon 
Total .81... 1-if..a Not TutI 411h.r L th.n Not 

dlltlu T-ta el ... ttl irst) Total or -ol. WtaldI #hor Is IIIu- 


N.No. 1; No. N.- r o No. e 

Totl.NTN....~ le 12.671 10.37 B-0.1 31.*36,474 4111.113I NAI,%|r) 2 ''.42111)104 WSYJSAW 24.1112.6lzl "100 0 I3.UIi3 .3I 173 
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51.3 and 52.0 p~er cent, respectively, occurredI and causes together with various other fae
less than 48 hours after admission, corni- tors closely related to excessive mortality 
pared with over 70 per cent in the Sher- in somne of the projects p~oint to the need for 
brooke anti California projects. providing comp~rehensive health services on 

For children (lying tit 28 days through 4 a continuous basis. The study of multiple 
years of tiger there were wide variations in causes demonstrates that although excessive 
the L~atin American projects in both the per- mortality in children in develop~ing areas is 
centages hospitalized and the length of stay. due mainly to acute morbid conditions as 
In the rural areas of the Bolivia and El underlying causes, imp~ortant contributory 
Salvador iprojects the very low percentages causes such as low b~irth weight andI nutri
of those dying in hospitals, 6.9 and 8.1, re- tional deficiency may have their origin in 
flected the limited extent of medical atten- factors or causes acting over long periods of 
tion in hosp~ital for the fatal illnesses of time. This re'lationship) sliould he taken 
these children. into consideration when planning hecalth 

Analyses of patterns of mortality by age services. Prenatal care shoul start at the 
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very earliest stage of pregnancy, and a 
sufficient number of visits should be planned 
to ensure that the expectant mother receives 
proper surveillance of her state of health 
and nutrition as well as education on safe-
guarding the health of her child after birth. 
Such prenatal measures will help to assure 
that the birth, attended by qualified person-
nel, will take place under conditions offering 

the best possible security to both mother 
and infant. Follow-up services after birth, 
with continuing emphasis placed on preven
tion of infectious diseases and malnutrition, 
prompt treatment of illness, and attainment 
of a desirable reproductive pattern in the 
mother, should constitute the minimum ser
vices to safeguard the health of mother 
and child. 



Chapter XVI 

Environmental Conditions 

In addition to tile various factors influ-
encing the level of mortality in child-
hood that have been considered in previous 
chapters, another important group of envir-
onmnental factors deserves analysis. These 
include conditions in tile child's surround- 
ings such as housing, water supplies, and 
sanitary facilities,. 

In Chapter XIV education of the mother 
was shown to be a useful overall indicator 
of socioeconomic conditions. That analysis 
revealed that there were differences ill so-
cioeconomic conditions among families in 
two groups: (1) those of infants dying in 
the neonatal period and (21 those of infants 
(lying in tIme postneonatal period. The fain-
ilies of the first group are probably fairly 
representative of the situation in tile general 
population of the areas concerned, as inany 
deaths occur soon after birth and are due 
to factors related to pregnancy and delivery, 
However, even in this period environmental 
conditions affect mortality and become of 
increasing importance with age. The vart-
ation in death rates in Latin American areas 
was much less in this neonatal period than 
in the postneonatal period, when time causes 
stemmed principally from environmental 
factors and the infectious diseases were 
responsible for ai high proportion of deaths, 
Also, excessive mortality from nutritional 
deficiency in the postneonatal period was 
probably the result of unfavorable socio-

309 

economic conditions that deprived tile chil
dren of sufficient nutritive food for proper 
growth and development and left tlemi 
suscelptible to repeated infections. 

In this chapter the two aforementioned 
groups of families are taken as a basis for 
lringing out tIhe differences in environnent
al conditions. Mortality in the postneo
natal period is then analyzed in relation 
to environmental conditions affecting tihe 
families. 

Availability of drinking water has been 
recognize(l as an important determinant 
of morbidity and mortality due to diarrheal 
disease (Watt et al., 1953; Hollister et al., 
1955). The Investigation has shown that 
the supply of piped water available to 
families of deceased infants varied widely 
anong the cities and wits ahnost completely 
lacking in a few cities and in several of the 
rural areas. 

Water supply is the principal environ
mental condition analyzed in this chapter; 
however, data on sanitary facilities and size 
of house, which are also important factors, 
are considered as well. 

Schliessnmnn et al. (1958), on investi
gating the associations between environ
mental conditions and incidence of diarrheal 
disease, found that tile effect of sociocco
nonic factors such as income, family size, 
education of housewife, and crowding was 
secondary in importance to tile effect of the 
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presence or absence of sanitary facilities. 
These authors based their analysis on the 
location of the water supply and toilet fa-
cility, that is, inside or outside the house, 
as has been done also in this Investigation. 
They found the incidence of diarrheal dis-
ease to be lowest when the dwelling had 
water and a flush toilet inside the house. 

In Chapter IX it was made clear that 
mortality could not be reduced to low levels 
without reduction of nutritional deficiency. 
The data in this chapter indicate that pro-
vision of water is another essential com-

ponent of a sound program leading to re
duction in death rates. As both factors, nu
tritional deficiency and infection, are due 
to unfavorable socioeconomic conditions, 
their roles cannot be separated; infectious 
agents from the environment attack the 
most susceptible infants and children, those 
weakened by nutritional deficiency. Thus 
both the host and the agent are involved 
in this complicated pattern of mortality and 
both must be taken into account when plan-. 
ning services to improve a population's 
state of health. 

WATER SUPPLIES
 

During the interviews in the homes of de-
ceased children, information was obtained 
on the type of water supply available to 
the family: water piped inside the house, 
or piped water available outside or nearby 
through a communal facility. One of the 
goals laid down in the Charter of Punta del 
Este (Organization of American States, 
1961) was to supply potable water and 
sewage disposal services to at least 70 per 
cent of the urban and 50 per cent of the 
rural population during the decade. At 
the III Special Meeting of Ministers of 
Health of the Americas, held in 1972 
(PAHO, 1973), new goals were approved 
for the decade of the 1970's: to provide 
water service with house connections for 80 
per cent of the urban population and water 
for 50 per cent of the rural population; and 
to install sewerage systems for 70 per cent of 
the urban population and such systems or 
other sanitary facilities for 50 per cent of 
the rural population. The findings of the 
Investigation can be viewed in relation to 
these goals (which are for countries) so that 

they may serve as a basis for future plan
ning. 

Table 182 presents the basic data in re
gard to piped water available to families 
of infants dying in the two age groups 
(neonatal and postneonatal) in 22 areas of 
14 projects (the California project is not 
included as home interviews were not con
ducted). Figure 155 shows (in the left 
section) the percentages of households in 
the first group (neonatal) served with 
piped water. In nine cities more than 80 
per cent of these households had piped water 
available, namely: 
Santiago 

Medellin 
Sherbrooke
Cali
Kingston-St. 

Andrew 

96.2 Cartagena 89.9 
95.1 San Juan (city) 87.9 
94.6 
92.9 Monterrey

Ribeirilo Pr~to 
83.0 

91.5 (city) 812 
In four of these cities the percentages 
ranged from 81.2 to 89.9, and in the other 
five they were above 90. 

In the rural areas the percentages of 
households with piped water were very 
low, and they were low also in several of 
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TABLz 182. Availability of Piped Water in Families of Infants' Dying in Neonatal and Postneonatal 
Periods in 22 Areas of 14 Projects. 

Neonatal olod 	 Poutneonatal period 

Piped water 	 Pipedwtr 
Other _________Other
 

Anot aSource or 
 sourcor
Tota otal Inside unknown Tot Totatal Inside unknownhosshuehouses 	 hous otsd 

No. % No. % No. % No. % No. % No. % No. % No. % 

Total ....................0.502 6.02 81.8 3.328 3.5.0 2.734 28.8 3.440 36.2 12.400 6.82 .A3.9 2.863 23.1 3.429 30.0 8.717 46.1
 

ARGENTINA 
Chaco ProInoe 

leels'aencla .............304 69 22.7 48 15.8 21 0.0 235 77.3 400 41 10.0 20 4.0 21 5.1 34 90.0 
Rural departments..... 235 201 8.8 8 3.4 8 3.4 210 03.2 410 0 2.2 3 0.7 n 1.5 401 97.8 

Pan Jan Plooinee 
ien Juan (city) ......... 149 131 87.0 104 09.8 27 18.1 18 12.1 117 8 80.4 .5955.1 27 25.2 21 19.6 

8uburban departments. 311 123 39.2 73 23.2 so 1.1.9 101 60.8 324 103 31.8 48 14.2 57 17.A 221 68.2 
Rural depertmenta. 348 3.510.1 22 6.4 13 3.8 311 80.9 0 49 9.6 20 3.0 29 5.1 4) 00.4 

B1O.IVIA 
a Pas .. 637 471 73.8 177 27.8 24 46.2 166 28.1 1.0.4 703 66.1 248 23.3 455 42.8 381 3.1.0 

Vicha ............. 38 26 8.4 14 38.8 12 31.0 12 31.6 5 28 0.9 18 32.7 I0 18.2 27 49.1 
IIRAZII. 

Ilecife. ...... ....... 814 203 22.7 101 21.4 047 11.41 690 77.3 1.40.2 164 11.2 4.5 3.1 119 8.1 1.290 88.8 
RibeiraoPato 

librl~o Prfto (city).. 202 164 81.2 128 62.4 38 18.8 38 18.8 160 N8 4(0.0 54 33.8 42 26.2 4 40.0 
Franca..... 12 74 45.7 48 29.C 26 16.0 88 51.3 143 43 30.1 28l 18.2 17 11.0 200 69. 
Communltw.e... . 01 74 78.7 43 45.7 31 33.0 20 21.3 8. 8 81.9 27 32.5 41 49.4 I5 28.2 

1 Paulo ........ 1.714 081 57.2 753 43.9 22 13.3 733 42.8 I.555 713 45.9 49.531.8 218 14.0 842 54.1 
CANADA
 

Shebrooke . 20.2 192 01.8 191 914.1 I 0.5 II 5.4 73 '.8 03.2 87 91.8 1 1.1 5 8.8

CilIl.E
 

Ilantlatgo . 88 %64 0.2 440 75.1 121 21.2 22 3.8 888 822 02.6 5W) 87.5 223 25.1 41 7.4
 
cfefunas ..... 57 29 50.0 7 12.3 22 38.0 28 49.1 113 o1 01.1 17 1!.0 52 40.0 44 38.9
 

COIAOM lIlA 
Call ........ 82 355 92.9 247 01.7 108 28.3 27 7.1 441 41 (43.7 238 53.0 118 40.1 28 0.3 
Calawns . 208 187 89.0 91 43.8 11 48.2 21 10.1 3. 324 91. 401 28.4 223 42.8 32 0.0 
MedeIll.n ....... ... 24.1 250 05.1 21 82.1 34 12.9 13 4.1 398 3W4187.9 282 71.4 CA 18.O 18 12.1 

Eli	BAIA'ADOR
 
Ran Ralvador ........ 000 481 89.7 IN. 15.,4 372 3.0 "09 30.3 1.338 837 82.0 124 U.3 712 .3.2 M)1 37.4
 
Rural maviripio. 185 35 18.9 - 35 18.1 W5481.1 440 794 18.0 4 0.0 
 75 17.0 31 82.0 

JAMAICA 
)lnuston.52. Andrew..... R82 807 V91.5 187 21.2 620 70.3 7.1 8.5 549 4. 81.7 75 13.7 3980 71.0 84 15.3
 

MEXICO
 
Mdonterrey ............ 9"8 705 8.1.0 318 33.2 477 49.8 163 17.0 1.528 1.150 75.0 292 10.1 887 (4.7 389 24.1
 

In families in uhichhmi-pintervims we.. ".idurl wea provided.end information 


the cities and suburban arcas. The nine As can be seen, the variation in availa
areas with the lowest percentages (less than bility of water supplies was great in the 
60) of families in the first group (neonatal) areas of the 14 projects for which informa
served with piped water werc the following: tion was obtained. The completeness of 
Siio Paulo 57.2 Resistencia 22.7 
Chile, e1ronuax 50.9 El Salvador, rural honic interviewing varied, ani itisprobable 

Fmnna 45.7 18.9 eic11111m.icIpio8 that so of the families living in unfavor
.7
F 	neJan 4ro San Juan Prov-

San Juan Prey- ineo, rural i.! able conditions were those that could notinte, suburban 392 Clhaeo Province, 
lReife 22.7 .-'rtnitl 0. be located (for lack of address). Appendix 

http:lnuston.52
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Fla. 165. Percentage of Families of Infants Dying in Neonatal and Postneonatal Periods Served with 
Piped Water in 22 Areas of 14 Projects. 

PERCENTPE CENT 

40 60 80 100100 0 200 20 40 60 s0 

NEONATAL PERIOD 	 POSTNEONATAL PERIOD 

SAIIIMA. 	 . 
' 

,E1111111111	 l 
, 


ICAII	 I 
WN 

11O11 .SI.ANDIW,
 

CANTA6INA
 

SiNJUANICIIr. 

1I1IIIO PIN (CITYI. 

N.11610COKHUNIIII 

1APAZ e lm
 

SAN AVA.001.1
 

010010 
AIO PAUTO
 

011.1(010100$A 
INANCA
 

SANJUAN.IUIUISAS 

ISISIVICU r, 

ILSILViN,IU.AL
 

SANJUA, UAI 1
 

0(0(0 1111 F 

=INSIDE HOUSE = OUTSIDE 

in this project4 gives the percentages of families of de- grass and garden. Actually 

ceased children in which interviews were 70.3 per cent of the homes of infants de

conducted in the areas of 14 projects. The ceased in the neonatal period were served 
failure to find homes may affect the findings by water outside the building, although the 
in the Colombian cities and in the Bolivia water was readily available. 
project. As can be seen in Figure 155 (right sec-

Figure 155 shows also the percentages of tion) the percentages in regard to families 
homes with piped water inside the house. of infants (lying in the postnconatal period 
In Santiago, for example, 75.1 per cent of were lower in 18 areas, compared with those 
the families in the first group (neonatal) inthe neonatal group. Two of the small 
had piped water inside and additional areas neo grPr~toTo ofuthe andan ite (Ribeirflo comnmunities all 
21.2 per cent had it outside the house or 
available from a neighborhood source. Con- c i t 

noted in regard to cities in Colombia varied from the general
siderable variation was 
water service inside the house. For instance, 	 pattern of lower percentages for these fain

ilies.in Kingston-St. Andrew piped water was 

often provided for the house but the taps In cities where more than 90 per cent of 

near the kitchen, and often families in the first group (neonatal) hadwere outside, 

in the yard for use also in watering the piped water supplies, the differences be
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tween the two groups were small or disap-
peared: 

Santiago 
Cali 
Sherbrooke 

When water was 

Neonatal Postneonatal 
period period 
96.2 92.6 
92.9 93.7 
94.6 93.2 

available for only low 
proportions of families, however, the differ-
ences were clear, as in the three following
cities: 

Neonatal Postneonatal 
period period 

Sfio Paulo 57.2 45.9 
Recife 22.7 11.2 
Resistencia 22.7 10.0 

In Resistencia and Recife the percentages 
for the second group were only about half 
those for the first. 

The data for the Latin American areas 
have been combined in Table 183 to give 
an overall view of the situation. In the 
13 cities 69.4 per cent of the homes of in-
fants dying in the neonatal period had piped 
water supplies. In contrast, in the eight
other areas only 28.8 per cent had piped 
water. These percentages may be related to 
the goals of the Charter of Punta (de Este. 
Although in these 13 cities combined the 

goal of 70 per cent was practically reached, 
for the other areas combined the percentage
was only 28.8, or .57.6 per cent of the goal.
These areas near cities were probably much 
better served with water supplies than the 
remote rural areas. In the 13 cities com
bined only 37.1 per cent of the homes of 
these infants (lying in the neonatal period 
had water supplies inside the house. Thus,
the new goal of providing water services 
with house connections for 80 per cent of 
the urban p,,.pulation and water for 50 per
cent of the rural population in the decade 
of the 1970's poses a great challenge.

Table 183 shows also the findings for 
homes of infants deceased in the postnco
natal period. In the 13 cities combined 
only 60.2 per cent had pil)ed water supplies
(in contrast to 69.4 for the neonatal group), 
a significantly lower lercentage. In the 
eight other areas tile proportion was 28.8 
per cent (compared with 21.6). Therefore, 
this is clear evidence that families of infants 
dying in the postneonatal period had less 
favorable conditions in regard to Iliped 
water supplies. The differences between 
families in the two groups arc apparent for 
many of the areas shown in Figure 155 and 
for the areas combined in Figure 156. 

TABLE 183. Availability of Piped Water in Families of Infants' Dying in Neonatal and Postneonatal 

Periods in 21 Areas of 13 Latin American Projects. 

Neonatal period Poatneonatal period 

Piped water Piped waterreas I!

Total Total Inside Total Total Insidehouses house houses house 

No. % No. % No. % No. % 

Total ............................ 9.299 5,87H 63.1 3.137 33.7 12,336 6,621 53.7 2,796 22.7 
13 aitles conblned ................. 7,868 5,.158 69.4 2,922 37.1 10,25) 0,176 00.2 2.035 25.7 
8 other areas combined .............. 1,431 412 28.8 215 150 2,077 448 21.6 16i 7.8 

a In families in which home interviews were conducted and information was provided. 
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Fla. 156. Percentage of Families of Infants Dy-
ing in Neonatal and Postneonatal Periods Served 
with Piped Water in 13 Latin American Cities and 
Eight Other Areas Combined, in 13 Projects. 
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Among families of infants in the post-
neonatal group the proportions with piped 


water inside the house were much lower. 
For example, inthe eight other areas con-


bined the percentage was 7.8, compared
with 15.0 for tihe neonatal grop, and in 

the 13 cities, 25.7 compared with 37.1. 

There is no doubt that environmental con-
ditions as measured hy availability of piped 

water were much less favorable in this 

second group of families than in the first. 

Postneonatal death rates in relation to 

water supplies in families of infants dying 

in that age period are presented in Table 184 

and Figure 157. For eight areas in which 
piped water was available to at least 80.0 

per cent of the families, the postneonatal 

death rate varied from a low of 4.8 per 

1,000 live births (Sherbrookel to 29.2 

(Cali). In the 14 areas with lower percent-

ages for water supplies, the death rates 

were in excess of 30 with one exception 

(Ribeirrio Prfto city), and they ranged from 

42.9 Eo 83.9 in the five areas with less than 

30 per cent of the families served with piped 

water. These data are presented in Figure 

158, which shows the negative correlation of 

postnconatal death rates and percentage of 

houses with piped water; the correlation 

coefficient was -0.688. With the exclusion 

TABLE: 184. Availability of Piped Water in Fam
ilies of Infants Dying in Postneonatal Period, and 
Postneonatal Mortality' in 22 Areas of 14 Projects. 

Percentage of 
houses withl Post

, t Area deathpiped water neonatal
 
rate 

Total Inside 

CO 03.7 29.2Call.................... 53.6 

Sherbrooke ............. 03.2 91.8 ,1.8
 
Santiago ................ 92.6 67.5 27.7
 

Cartagena.............. 91.0 28.4 25.4
 
Medellin................ 87.9 
 71.4 27.9 

King, ton-St. Andrew... 84.7 13.7 14.6
 

Ribeirao Prdto.
 
conmmunlties .......... 81.9 32..5 23.7
 

San Juan (city) .......... 80.4 55.1 21.1
 

Monterrey ............. 75.0 19.1 34.8
 

l.a Paz ................ 60.1 23.3 44.5
 
San Salvador ........... 62.6 0.3 53.6
 
'Ile, co,,,,inaa.......... 61.1 15.0 38.5
 
Ribeir~o Pr~to (city) ..... (0.0 33.8 19.0
 

Viaca ................. 50.9 32.7 74.1
 
So Paulo .............. .13.9 31.8 31.5
 

43.331.8 14.2San Juan, suburban...... 

Franca ................. 30.1 18.2 34.6
 
El Salvador, rural....... 18.0 0.9 83.9
 
Recife .................. 11.2 3.1 55.0
 

nlealtencia ............. 10.0 4.0 42.9
 
San Juan, rural.......... 0.0 3.9 54.9
 
Chaco, rural............ 2.2 0.7 54.1
 

I I I 

Rates per 1,000 live births. 

of the two areas with exceedingly high death 

rates in this age period (Viacha and rural 

El Salvador), the coefficient was higher, 
namely, -0.755. These two rural areas have 

unusually serious problems of which lack 

of water supply is one. Thus, these inverse 

relationships indicate clearly that lack of 

water service has a direct relationship to 

excessive postneonatal mortality and is an 

important measure of unfavorable environ

mental conditions. 
The relationship was even closer (cor

relation coefficient of -0.834) when water 

inside ihe house was used as a measure and 
three areas (Viacha, rural El Salvador, and 

Kingston-St. Andrew) were excluded (Fig

ure 159). Kingston-St. Andrew was ex

eluded because of incomparability of the 
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Fia. 157. Percentage of Families of Infants Dying in Postneonatal Period Served with Piped Water, 
and Postneonatal Mortality in 22 Areas of 14 Projects. 
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Fza. 158. Postneonatal Mortality and Percentage 
of Families of Infants Dying in Postneonatal 
Period Served with Piped Water in 22 Areas of 14 
Projects. 
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data; as was pointed out earlier, though the situation was therefore much more 

water was often just outside the kitchen in favorable than when the.sQprce was a fa

this project, it was readily available and cility serving several families. 

SANITARY FACILITIES 

Data on the type of toilet facility used 
by the family (flush toilet inside house, 

common facility for a group of families, or 

other facility such is pit privy) were also 

obtained during the home visits by the in-

terviewers. The data on these facilities are 

presented together with those on piped 

water in Table 185, for 13 cities and eight 
other areas of the 13 Latin American pro-

jects combined, in households of infants dy-

ing in the neonatal and the postaneonatal 
periods. Here again it can be seen that 

conditions were less favorable for families 

of infants who died in the postneonatal 
period. 

The most satisfactory conditions (piped 

water inside house and flush toilet) were 

found in 31.3 per cent of the households of 

infants in the neonatal group in the 13 

cities combined, but they were found in only 

19.5 per cent of households of the other 
group of infants in these cities. In the eight 

other areas the percentages for both groups 

were low, 11.8 and 5.1, respectively. 
The percentages of households with nei

ther piped water nor toilet facilities in-

TABLE 185. Piped Water and Sanitary Facilities in Families of Infants' Dying in Neonatal and Post

neonatal Periods in 13 Cities and Eight Other Areas of 13 Latin American Projects Combined. 

Piped water and 
anitary facilities 

Totii.. ..... ......... 


Plp-' water inside house... 
With flush toilet .......... 
With other toilt facilities. 
No toilet facilities..... ... 

Piped water outside houe.. 
With toilet facilities ...... 
No toilet facilities ........ 

Without piped water ....... 
With toilet facilities ...... 
No toilet facilities ........ 

13 Latin American projects 13 cities 8 other areas 

Neonatal 
period 

Postneonatal 
period 

Neonatal 
period 

Postneonatal 
period 

Neonatal 
period 

Postneonatal 
period 

No. % No. % No. % No. % No. % No. % 

9,29 99.9 12,336 100.0 7,868 09.9 10.259 100.0 1.131 100.0 2,077 100.0 

3,137 33.7 2.796 22.7 2,922 37.1 
2,632 28.3 2,107 17.1 2.163 31.3 

423 4,5 
82 0.9 

2,733 29.4 
2,401 25.8 

332 3.6 
3,429 36.9 
2.132 22.9 
1,297 13. 

* In families in which hme interviews were 

519 4.5 398 5.1 
140 1.1 11 0,8 

3,828 31.0 2,536 32.2 
3,221 20.1 2,219 28.6 

607 4.9 287 3.6 
5,712 46.3 2,410 30.6 
3,278 20.0 1,07t 21.3 
2,434 19.7 736 9.4 

conducted ar4 infoimation was 

2,635 25.7 215 15.0 161 7.8 
2,001 19.5 169 11.8 100 5.1 

519 5.1 25 1.7 30 1.4 
115 1.1 21 1.5 25 1.2 

3,541 34.5 197 13.8 287 13.8 
3,012 29.4 152 10.6 209 10.1 

529 5.2 45 3.1 78 3.8 
4,083 39.8 1,019 71.2 1,629 78.4 
2,549 24.8 458 32.0 729 35.1 
1,531 15.0 501 39.2 900 43.3 

provided. 
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creased from 9.4 for the neonatal group to 

15.0 for the postneonatal group in the 13 

cities, and in the eight other areas they 

were 39.2 and 43.3 respectively. These dif-

ferences can be seen in Figure 160. The de-

data for the 22 areas of 14 projectstailed 
are presented in Table 186. 

As with most of the data presented, the 
Almostvariations among areas were great. 

all households were supplied with water and 

toilet facilities in Shcrbrookc (91.8 p~er 

cent), Cali (91.7) and Santiago (89.5), 

while in three areas at least 50 per cent of 

the homes of infants (lying in the postneo-

In Chapter XIV it was shown that much 

higher proportions of the deceased children 

of mothers with secondary or university 

education died in the neonatal period than 

children whose mothers had no education 

(Figure 143), and that in several cities in 

Latin America more than 60 per cent of the 

deaths of children of the better educated 

mothers occurred in the neonatal period. 

of deaths of childrenThis concentration 
under 5 years of age in the neonatal period 

indicates a favorable situation, for in pro

jects with low death rates (as in Sherbrooke 
of theand California) over 60 per cent 

deaths of children under 5 years of agenatal period had neither of these facilities.
nata peiodhadneiher f tesefaclites.occurred in the neonatal period. 
con-

ditions as measured by availabilty of water 

supplies and sanitary installations were de-

ficient or lacking in high proportions of the 

families of infants in the postneonatal 

group. These data serve to show the extent 

of deficiencies in water and sewage facilities 

and the amount of effort needed to bring 

many areas to the level of those attained 

by a few, such as Santiago, where infant 

mortality has been markedly reduced in 

recent years. 

There is no doubt that environmental Acsimilar tutionawa found 	 u 
to sudiviig t ailie sa ord 

a ilulies a ndosantadivi t fability of water sup~plies and sanitary facil

ities. Table 187 shows the proportions of 
deaths of children under 5 years that oc

curred in the neonatal periv'i in two groups 
of families: (1) those with piped water in

side the house and flush toilets, and (2) 

those with neither of these facilities. 
In five areas more than 60 per cent of the 

deaths occurred in tIhe neonatal period in 

families in the first group, while the per-

Fia. 160. Piped Water and Sanitary Facilities in Families of Infants Dying in Neonatal and Post

neonatal Periods in 13 Cities and Eight Other Areas of 13 Latin American Projects Combined. 
Pit CENTPER CENT 
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,TABI ,186. Piped Water Supplies and Sanitary Facilities in Families' of Deceased Infants in Two 
Age Groups in 22 Areas of 14 Projects. 

Piped water inside Piped water outside Without piped water 

Total Flush Other No toilet Toilet No toilet Toilet No toilet 
houses toilet toilethAreatole facility facility facility facility facility facility 

No. % No. % No.N o. o. % No. % No. % No. % 

Neonatal period 

Total .................... ,502 2,821 20.7 423 4.5 84 0.91 2.402 25.3 332 3.5 2,141 22.5 1,209 13.7 

ARGENTINA 
Chaco Province 

Resistencia ........... 
Rural departments... 

San Juan Province 
San Juan (city) ........ 
Suburban departments 
Rural departments. . . 

BOLIVIA 
La Paz ................ 
Viacha ............... 

304 
235 

149 
314 
346 

637 
38 

35 
6 

85 
56 
16 

133 
2 

11.5 
2.0 

57.0 
17.8 
4.6 

20.0 
5.3 

13 
2 

15 
10 
4 

15 
-

4.3 
0.9 

10.1 
3.2 
1.2 

2.4 
-

-
-

4 
7 
2 

29 
12 

-
-

2.7 
2.2 
0.0 

4.6 
31.6 

21 
7 

19 
37 

4 

177 
-

0.9 
3.0 

12.8 
11.8 
1.2 

27.8 
-

-
1 

8 
13 
9 

117 
12 

-
0.4 

5.4 
4.1 
2.0 

18.4 
31.6 

196 64.5 
165 70.2 

6 4.0 
02 19.7 
81 23.4 

20 4.1 
- -

39 12.8 
54 23.0 

12 8.1 
120 41.1 
230 66.5 

140 22.0 
12 31.6 

BRAZIL 
Recife .................. 893 66 7.4 40 4.5 - 9-1 10.2 6 0.7 467 52.3 223 25.0 
Ribeirao Prato 

RibeirSo Prdto (city).. 
Franca ................ 
Communities ........... 

Silo Paulo .............. 

202 
102 

4 
1,714 

119 58.9 
45 27.8 
40 42.6 

007 35.4 

7 
3 
3 

140 

3.5 
1.9 
3.2 
8.2 

-
-
-
6 

-
-
-

0.4 

36 
2 
31 

214 

17.8 
16.0 
33.0 
12.5 

2 
-
-
14 

1.0 
-
-

0.8 

27 
78 
17 

603 

13.4 
48.1 
18.1 
35.2 

11 
10 
3 

130 

5.4 
6.2 
3.2 
7.6 

CANADA 
Sherbrooke ............. 203 189 93.1 2 1.0 1 0.5 - - 9 4.4 2 1.0 

CHILE 
Santiago ............. 
Cominas............. 

586 
57 

367 
4 

62.0 
7.0 

71 
3 

12.1 
5.3 

2 
-

0.3 
-

115 
21 

19.6 
36.8 

9 
1 

1.5 
1.8 

10 
17 

1.7 
29.8 

12 
11 

2.0 
19.3 

COI.OMBIA 
Cali .................... 
Cartagena ............... 
Medellin ................ 

382 
208 
263 

218 
60 

196 

57.1 
28.8 
74.5 

27 
21 
15 

7.1 
10.1 
5.7 

2 
10 
5 

0.5 
4.8 
1.9 

103 
39 
22 

27.0 
18.8 
8.4 

5 
57 
12 

1.3 
27.4 

4.6 

11 
2 
5 

2.9 
1.0 
1.9 

16 
19 
8 

4.2 
9.1 
3.0 

EL SALVADOR 
San Salvador ......... 
Rural municipios ...... 

JAMAICA 
Kingston-St. Andrew ... 

MEXICO 
Monterrey ............. 

690 97 
185--

882 178 

098 302 

14.1 
-

20.2 

31.5 

12 
-

9 

13 

1.7 -
---

1.0 

1.4 3 

-

-

0.3 

349 
26 

6-02 

461 

50.6 
14.1 

68.3 

48.1 

23 
9 

18 

16 

3.3 
4.9 

2.0 

1.7 

139 20.1 
38 20.5 

67 7.6 

115 12.0 

70 10.1 
112 60.5 

8 0.9 

48 5.0 

Postneonatal period 

Total .................... 12,409 2,174 17.5 549 4.4 140 1.1 3,221 26.0 608 4.9 3,282 26.4 2.435 19.6 

ARGENTINA
Chact, Province 

Reststencia ........... 
Rural departments .... 

San Juan Province 
San Juan (city) ........ 
Suburban departments. 
Rural departments ....

BOLIVIA 
La Paz ............... 
Vlacha............... 

409 
410 

107 
324 
609 

1064 
55 

12 2.0 
2 0.5 

44 41.1 
33 10.2 

7 1.4 

180 16.9 
3 5.5 

7 
1 

10 
9 
7 

24 
1 

1.7 
0.2 

9.3 
2.8 
1.4 

2.3 
1.8 

1 
-

5 
4 
6 

44 
14 

0.2 
-

4.7 
1.2 
1.2 

4.1 
25.5 

19 4.6 
4 1.0 

1W 17.8 
35 10.8 
19 3.7 

236 22.2 
- -

2 
2 

8 
22 
10 

219 
10 

0.5 
0.5 

7.5 
0.8 
2.0 

20.6 
18.2 

280 68.5 
308 75 1 

9 8.4 
59 18.2 

113 22.2 

59 5.5 
- -

88 21.5 
93 22.7 

12 11.2 
162 50.0 
347 68.2 

302 28.4 
27 49.1 

BRAZIL 
Recife ................. 1,463 24 1.6 20 1.4 I 0.1 100 0.8 19 1.3 758 51.8 541 37.0 
Ribeirao Prfto 

RibeirSo Prato (city) .. 
Franca ................ 
Communities .......... 

SSo Paulo .............. 

160 
143 
83 

1.555 

51 
21 
25 

3619 

31.9 
14.7 
30.1 
23.7 

3 
5 
2 

117 

1.9 
3.5 
2.4 
7.5 

-
-
-

9 

-
-
-

0.6 

39 
8 

36 
203 

24.4 
5.6 

43.4 
13.1 

3 
9 
5 

15 

1.9 
6.3 
6.0 
1.0 

49 
86 
9 

691 

30.6 
60.1 
10.8 
44.4 

15 
14 
6 

151 

9.4 
9.8 
7.2 
9.7 

CANADA 
Sherbrooke ............. 73 67 91.8 -- - - -- I 1.4 4 5.5 1 1.4 

CHILE 
Santiago ............. 
Comims ............. 

888 
113 

438 
13 

49.3 
11.5 

151 
4 

17.0 
3.5 

10 
-

1.1 
-

206 
47 

23.2 
41.6 

17 
5 

1.9 
4.4 

36 
25 

4.1 
22.1 

30 
19 

3.4 
16.8 

COLOMBIA 
Call .................... 
Cartagena .............. 
Medellin ............... 

444 
350 
398 

202 
36 

229 

45.5 
10.1 
57.5 

35 
36 
45 

7.9 
10.1 
11.3 

1 
29 
10 

0.2 
8.1 
2.5 

170 
94 
52 

38.3 
26.4 
13.1 

8 1.8 
129 36.2 

14 3.5 

14 
7 

20 

3.2 
2.0 
6.0 

14 
25 
28 

3.2 
7.0 
7.0 

EL SALVAIDOR 
San Salvador .......... 
Rural municipioa ...... 

JAMAICA 
Kingston-St. Andrew .... 

MEXICO 
Monterrey .............. 

1,338 
440 

1,528 

84 6.3 
2 0.5 

73 13.3 

259 17.0 

40 
1 

2 

29 

3.0 
0.2 

0.4 

1.9 

1 
1 

-

4 

0.1 
0.2 

-

0.3 

601 49.4 
60 13.6 

371 67.6 

842 55.1 

51 
15 

19 

25 

3.8 298 
3.4 129 

3.5 75 

1.6 253 

22.3 
29.3 

13.7 

16.61 

203 15.2 
232 52.7 

9 1.6 

116 7.6 

a In families in which home interviews were conducted and information was provided. 

http:Pattern8.of


319 ChapterXV1. Environmental Conditions 

centages were much lower in families lack- As can be seen, the relatively high propor
ing those facilities, namely: tions of deaths occurring in the neonatal 

With water period in families with these facilities avail
inside, and No able (indicating favorable socioeconomic 
flush toilet facility conditions) were in sharp contrast to the 

Resistencia 68.6 23.4 
Franca 65.2 31.2 low proportions (from 21.3 to 33.8 per cent) 
Ribeirfio Pr~to (city) 65.0 32.4 in families deprived of such facilities. The 
Recife 62.9 21.3 differences in these percentages are shown 
San Juan Province, rural 61.5 33.8 in Figure 161 for 17 areas with sufficient 

TABLE 187. Percentage of Deaths of Children Under 5 Years of Age Occurring in Neonatal Period in 
Families with Piped Water Inside House and Flush Toilets, and in Those without These Facilities, in 21 
Areas of 14 Projects. 

With piped water inside house Without piped water 
and flush toilet and toilet facility 

Area Deaths Neonatal deaths Deatis Neonatal deaths 
under I under 

5 years No. % 5 years No. % 

Total ................................. 5,933 2,821 47.5 5,185 1,299 25.1 

Total Latin American areas ............. 5,6.31 2,632 46.7 5,181 1,297 25.0 

ARGENTINA 
Chaco Province 

Resistencia ........................ 51 35 68.6 167 39 23.4 
Rural departments ................. 9 6 196 54 27.6 

San Juan Province 
San Juan (city) .................... 
Suburban departments .............. 

147 
101 

85 
56 

57.8 
55.4 

26 
335 

12 
120 

46.2 
38.5 

Rural departments ................. 
BOLIVIA 

26 16 61.5 681 230 33.8 

La Paz ........................... 393 133 33.8 717 140 19.5 
Viacha ........................... 7 2 # 59 12 20.3 

BRAZIL 
Recife .............................. 105 66 62.9 1,045 223 21.3 
Ribeirio Pr~to 

Ribeirao Pr~to (city) ............... 
Franca ........................... 
Communities ...................... 

1&3 
69 
73 

119 
45 
40 

65.0 
65.2 
54.8 

34 
32 
10 

11 
10 
3 

32.4 
31.2 
30.0 

Sao Paulo ........................... 1,057 607 57.4 332 130 39.2 
CANADA 

Sherbrooke.......................... 302 189 62.6 4 2 # 
CHILE project........................ 949 371 39.1 84 23 27.4 
COLOMBIA 

Cali ................................ 560 218 38.9 41 16 39.0 
Cartagena ........................... 
Medellfn ............................ 

126 
600 

60 
196 

47.6 
32.7 

85 
67 

19 
8 

22.4 
11.9 

EL SALVADOR 
San Salvador ...................... 217 97 44.7 397 70 17.6 
Rural municipios................... 

JAMAICA 
2 - - 630 112 17.8 

Kingston-St. Andrew ................. 
MEXICO 

306 178 58.2 22 8 36.4 

Monterrey .......................... 650 302 46.5 221 48 21.7 

5 In families in which home interviews were conducted and information was provided.
# Percentage not calculated for base of less than 10. 



320 PatterisoflMortality in Childhood 

Fia. 161. Percentage of Deaths of Children Under 5 Years of Age Occurring in Neonatal Period in 
Families with Piped Water Inside House and Flush Toilets, and in Those without These Facilities, in 17 
Areas of 13 Latin American Projects. 
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numbers for calculation of percentages. This unfavorable mortality experience in 

The data show that the second group of families with inadequate water supply and 

families experience excessive losses in the sanitary facilities affords strong support for 

later periods of childhood, when mortality the recommendations on environmental san

is more directly affected by the environ- itation programs formulated by the Special 

ment and many deaths could be prevented. Meeting of Ministers of Health in 1972. 

HOUSING
 

Size of family, number of roomns in house, Viacha to 6.6 in Cartagena and Medellin 

and persons per room showed differences (Table 188). (For calculating size of fain

in the same two groups of families used in ily, the deceased infants studied in the 

the previous analysis: those of children Investigation were not considered members 

dying in the neonatal period and in the of the household.) In 18 areas the average 

postneonatal period, with the first group size was slightly larger for the postneonatal 

probably being fairly representative of the group than for the neonatal, in two areas 

situation in the genecal population of the it was the same, and in two it was less. For 
14 projects combined the average sizearea. the 

The average size of families of infants was 4.9 members for the neonatal group and 

dying in the neonatal period varied in the 5.3 for the nostnconatal group. The families 

Latin American areas from 3.7 persons in were small in Shcrbrooke, with 3.6 persons 

La Paz and Viacha to 6.3 in Cartagena; on the average in the first group and 4.1 

and for families of those dying in postneo. in the second. 
natal period the variation was from 3.5 in Table 189 gives the number of rooms in 
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TABLE 188. Average Size of Families of Infants, Dying in Neonatal and Postneonatal Periods in 22 
Areas of 14 Projects. 

Neonatal period Poastneonatal period 

Area No. of Average No. of I Average 
families members families members 

Total ............................... 	 9,482 4.9 12,343 5.3
 

ARGENTINA 
Chaco Province 

Resistencia ...................... 304 5.1 409 5.3
 
Rural departments ............... 235 5.3 410 5.4
 

San Juan Province
 
San Juan (cit.) .................. 149 5.1 107 4.0
 
Suburban departments ............ 314 5.5 323 5.5
 
Rural depar rients ............... 346 5.5 509 5.9
 

BOLIVIA 
La Paz ... ..................... 634 3.7 1,045 3.7
Viacha .......................... 38 3.7 55 3.5
 

BRAZIL 
Recife ............................ 803 5.6 1,463 5.9 
RibeirSo Preto 

RibeirSo Preto (city) ............. 202 5.0 160 5.1
 
Franca ......................... 162 4.0 143 5.0
 
Communities .................... 94 5.2 83 5.7
 

Sdo Paulo ......................... 1,703 4.0 1,524 4.4 
CANADA 
Sherbrooke........................ 203 3.6 73 4.1
 

CHILE 
Santiago ........................ 583 4.5 887 4.8
 
Colnunas ........................ 57 5.5 112 5.6
 

COLOMBIA 
Cali .............................. 382 4.6 443 4.8
 
Cartagena ......................... 208 6.3 355 0.6
 
Medellin .......................... 263 6.0 396 6.6


EL 	SALVADOR 
San Salvador .................... 689 5.0 1,338 5.4 
Rural municipios................. 185 6.0 440 6.2
 

JAMAICA 
Kingston-St. Andrew ............... 882 4.2 544 4.7
 

MEXICO 
Monterrey ......................... 956 0.0 1,524 6.1
 

In families in which home interviews were conducted and information was provided. 

households of deceased infants in the two housing was less favorable for the second 
age groups, for 22 areas of 14 projects. For group than for the first (roughly represent
these areas combined, 30.2 per cent of fain- ing the general population) and also that 
ilies in the neonatal group lived in one- the differences in size of dwellings in these 
room households, 26.1 per cent in two-room, widely separated areas were great. In Sher
17.4 per cent in three-room, and 26.4 per brooke 86.0 and 87.5 per cent of households 
cent in houses with at least four rooms. The in these two groups, respectively, had at 
corresponding percentages for families in the least four rooms. In Recife, Ribeirflo Prato 
postneonatal group were 39.0, 27.6, 15.4, communities, and Medellin over 50 per cent 
and 18.0. The data showed, therefore, that of households in the neonatal group had 
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TAn,. 189. Number of Rooms in Households of Infants' Dying in Neonatal and Postneonatal Periods 
in 22 Areas of 14 Projects. 

Neonatal period 	 Pocteeonatal pWWid 

Number Per cent Number Percont
Area Total --	 Total 

bouatu 4 	 ,ui 4 4 
.1 2 2 	 and and 1 2 3 a nd 1 2 3 and 

over over over oY 

Total .................. 9,297 2,804 2,424 1,619 2,450 30.2 26.1 17.4 26.4 12,11 4.720 3,342 1,865 2,182 39.0 27.6 15.4 18.0
 

AROENTINA 
Cheoo Province 

Reeditencla ........... 298 111 102 41 41 37.2 35.2 13.8 13.8 399 176 151 53 19 44.1 37.8 13.3 4.8 
Rural departments.... 23W 80 39 18 41.2 34.3 16.7 7.7 403 I8N 146 43 28 46.2 36.2 10.7 6.1 

Sin Juan Province 
Ban Juan (city) ...... 147 11 33 31 67 10.9 22.4 21.1 45.6 304 20 22 16 46 19.2 21.2 15.4 44.2 
Suburban departmenta 311 50 68 83 110 16.1 21.9 26.7 35.4 322 71 94 70 87 22.0 29.2 231.7 27.0 
Rural departments .... 343 a5 so 106 93 18.0 25.9 30.9 27.1 502 77 130 10 135 15.3 25.9 31.9 26.9 

rDOLIVIA 

TAPS ............... 608 301 150 8.5 92 49.5 24.7 10.7 15.1 991 673 221 92 103 57.8 22.3 9.3 10.6
 
Vlache ............... 32 17 11 2 5 48.6 31.4 A.7 14.3 51 26 15 A 7 49.1 28.3 9.4 13.2
 

BRAZIL, 
Kife .................. 88 58 1563 200 471 6.0 17.6 22.6 53.2 1,458 147 337 351 623 10.1 23.1 24.1 42.7 
Ribeirao Preto 

RiberioPPreto (city)... 190 17 43 48 91 8.5 21.6 24.1 45.7 159 29 50 45 35 18.2 31.4 28.3 22.0 
Franc ............... 159 i3 38 51 57 9.4 22.6 32.1 33.8 140 17 41 42 40 12.1 29.3 30.0 28.6 
Communltlen ......... 03 9 3s 15 54 9.7 18.3 18.1 58.1 82 7 23 20 32 8.5 28.0 24.4 39.0 

SUnPaulo .............. 1,672 223 647 428 321 15.3 39.9 25.6 19.2 1,518 310 n59 301 198 23.7 43.4 19.8 13.0 
CANADA
 

Sherbrooke ............. 200 2 a 20 172 1.0 3.0 10.0 88.0 72 1 3 7 (13 1.4 1.4 9.7 87.5
 
CIIILE 

Santiago ............. 569 113 131 73 252 19.9 23.0 12.8 44.3 859 294 211 131 253 30.7 24.6 15.3 29.5
 
Comunas ............. 50 14 22 14 6 25.0 39.3 25.0 10.7 330 27 38 20 25 24.5 34.5 18.2 22.7
 

COLOMIIIA 
Cali ................... 361 129 53 45 134 35.7 14.7 12.5 37.1 424 180 104 at 79 42.5 24.5 14.4 18.6
 
Cartagena .............. 203 24 65 38 48 24.6 32.0 18.7 22.7 353 136 135 50 32 38.5 38.2 14.2 9.1
 
Medellin ............... 200 40 48 37 135 15.4 18.5 14.2 51.9 388 02 68 79 149 23.7 17.5 20.4 38.4
 

El. 	 SALVADOR 
San Salvador .......... 680 410 48 40 62 75.0 10.0 5.9 9.1 1,321 1,15 93 55 60 84.4 6.9 4.2 4.5 
Rural muffcipioa ...... 1 34 14 4 1 89.7 7.' 2.2 0.6 430 382 34 33 88.8 7.9 2.8 0.7165 	 I 

JAMAICA 
Kinceton-St, Andrew 877 586 100 .A 75 66.8 18.2 8.4 8.6 242 319 93 45 35 68.8 17.2 8.3 6.5 

MEXICO 
Monterrey .............. 924 190 404 3& 147 20.0 43.7 10.8 15.9 1.48W 471 678 208 128 31.7 45.7 14.0 8.6
 

* In famllire In whirh [tome Interviews were conducted and information was provided. 

four or more rooms. At the other extreme, in pear to be distinct differences between the 
San Salvador and rural municipios of El two groups of families with respect to hous-
Salvador 75.0 and 89.7 per cent of these ing, even in areas where mortality was ex
families lived in one room. In general fam- eessive, as in Recife and San Salvador. 
ilies of infants dying in the neonatal period Just as number of rooms in household 
appeared to have homes with more rooms varied widely, number of persons per room 
than those of infants dying in the postneo- showed great variation in these areas (Table 
natal period. Since the data were collected 190). For families of infants dying in the 
according to standard definitions, there ap- postneonatal period, the areas with the 
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TABLz 190. Number of Persons per Room in Households of Infants" Dying in Neonatal and Postneo
natal Periods in 22 Areas of 14 Projects. 

l-wasonall pIlodN.o at 1.riod 

Pe,ntNumber Per int 	 Number 
To
Amit T ota- l 

2n0ni. 4,r 4 ftmr 2i- 4 *d 4 

I 2 a .11 82,oo I 2 3 ml thon 2 3 ndthan 1 2 3 mlothn I o~er over I over 1 overI 

O4 .............. 92 1.144 2,847 2.207 1,201 1,821 12.4 30.9 23.9 13.0 19.9 12,043 722 X3,05 2,61 1.923 3.49 6.0 25.4 23.7 19.0 29.0
 

AROENTINA 
Chun Prelim 

sirh ... .... . 299 Is 77 99 49 91 9.0 25.8 22.1 154 92.5 3tu 3 09 116 93 127 0.8 14.9 29.1 23.4 31.9 

RUnildeo mto .... 233 12 %; 97 40 73 5.2 15.0 28.8 19.7 31.3 403 13 63 84 90 131 3.7 15.6 20.3 22.3 37.9 

Sm Jun PIoione I 
aon Juon(,ity)..... 2. 23 2i 124 15.9 11.0 0.9 1o143 x. 10 56.9 9.7 103 43 23 9 12 15A 41.7 22.3 8.7 11.7 
9ubourbndepoelmontU 209 43 2' 21 30 45 23.9 35.9 29. 9.7 24.9 324 23 298 72 58 60 7.2 33.9 22.4 18.1 1.7 

Rorol dpol.lau.. 343 90 I 0 94 54 45 1.7 32.1 27.4 15.7 23.1 500 36 201 .50 07 83 7.2 32.1 30.0 13.4 1.8 

ROIUVIA 
IAP ..... 202 0 90 249 279 83 125 11.5 24.8 29.2 13.8 20.9 979 57 230 32 172 217 5.8 23.5 30.0 27.9 23.2 

Vl.ach. 35 I t4 3 2.0 31.4 40.0 27.1 8.9 23 3 Is 28 7 7 5.7 34.0 31.0 13.2 13.2 

BRAZIL. 
Itlf ..... ...... .... 1178 156 417 208 95 42 17.8 47.5 22.0 7.4 4.8 122 6521,4534 402 140 137 8.4 44.9 27.8 0.9 9.4 

lb.21,i Prto 
Ribeirlo Prolo (city) 297 37 91 .1I? 14 18.8 46.2 19.3 

8.a 
8.9 7.1 15 1 10 63 39 21 2d 6.3 39.6 24.5 13.2 1.4 

. Uroo 21 75 39 13 10 15.2 47.5 22.R 9.2 9.3 1) 9 00 Z8 13 12 11.0 43.2 27.3 0.4259 
22 44 14 5 5 24.4 49.9 15.6 5. 5.A 90 12 31 1 12 9 15.0 38.8 20.0 15.0 11.2 

SIPMoo ... 1.651 292 090 389 25 145 17.0 41.9 23.3 0.3 R.7 1.503 12 520 409 218 230 8.4 34.9 27.2 14.5 15.3
Commit... 90 

CANADA
 
- 07 43 22 2 I - 94.2 32.8 1.5 21. bbrooe 190 03 no 2 - 17.0 44.9431l.6... 34 	 1. 

. .... . 5.1 1260 214 117 91 43 T2.5 38.1 20.0 10.9 7.7 850 87 270 244 124 110 10.2 32.8 28.7 14. 13.9 

N.....0 2 II 23 2 0 3.9 19.0 41.1 10.0 2.2 2o0 4 31 30 23 21 3.7 29.4 27.5 21.1 10.3 

70 20.7 103 93 95 8.9 	 22.8 24.7 22.3 21.3CAl. ... 355 70 87 1 42 21.3 24.4 22.8 11.8 417 37 95 
20 43 53 27.4 18.9 352 53 92 71 159 2.0 15.1 17.6 20.2 42.2

C'u""o. 201 as 38 5.0 22.4 21.4 7 


M.6111 .... . 254 52 75 91 27 35 20.5 29.5 24.0 
 10.9 15.1 383 38 107 05 53 90 9.9 27.9 24.9 13.8 23.5 

EL 	BALVADOR 
11-1Solvsd.r. 977 20 73 131 114 330 3.0 10.0 19.4 12.8 20.1 1,318 16 9 103 203 819 1.2 9.7 14.0 15.4 62.2 

Ru.Ul .ooinpi- ... 294 - 3 21 19 138 - 1.0 13.0 10.3 75.0 430 - a 42 09 311 - 1.0 9.0 29.0 72.3 

JAMAICA 
Hiptoo-st. Aodorw.... 874 20 137 255 192 262 .2 15.7 29.2 22.0 30.0 540 82 118 108 22? 0.9 15.2 21.0 20.0 42.0 

MEXICO 
28.2 ..44 40 282 202 279 597 3.1 19.0 19.6 18.7 39.6Mootvy ............ 921 1 0 209 224 120 290 7.5 22.9 24.3 17.4 


*In famint in whirlh home Intervim's went " loted od inforloon - provided. 

highest percentages of households with four closely related to mortality. In Figure 162 

or more persons per room were as follows: the percentages with three or more persons 
per room among families of infants dying

SnSalvador 672.1 in the postneonatal period are shown in 
Cartagena 45,2 descending order. Kingston-St. Andrew, 

which had a relatively favorable death rate
Kingston-St. Andrew 42.0 

39.6 in the postneonatal period, was fourth inMonterrey 
Chaco Province, rural 37.5 order. In contrast, Recife, with an excessive 

postneonatal death rate, had one of the 
The following had the lowest percentages: lowest percentages (19.0) of families with 

San Juan (city) 11.7 at least three persons per room. 

Ribeirio Prato communities 11.2 While there appeared to be no consistent 
Recife 9.4 relationship of these findings to postneo-
Franca 8.6 natal mortality, more families of infants 

In Sherbrooke none of the families had 	 dying in the postneonatal period had house
holds with three or more persons per roomas many as four persons per room. 

These percentages did not appear to be than did families of infants in the neonatal 
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Fia. 162. Percentage of Households with Three Fla. 163. Percentage of Households with at 
or More Persons per Room among Families of Least Three Persons per Room among Families of 
Infants Dying in Postneonatal Period in 22 Areas Infants Dying in Neonatal and Postneonatal 
of 14 Projects. Periods in 13 Latin American Projects Combined. 

FIRCENT 
Fl CENT 

0 20 40 60 sO 1 100 
11 b 10 20 30 40 so 

n luMNA * giU 	 A ,IOI, 
Soi SALM 	 m 

AW
IUiGPCI-. 	 *.,.omam 

Cm,I W 	 3 PERSONS =A PERSONS OR MOll 

PER ROOM PE OOM 
j PAZ 

OIL These findings, as well as those presented 

A0,Hill Kiearlier in this chapter, indicate that environ-
SEXIi mental conditions were less favorable for 

the families of infants dying in the postt F 
MW3' 	 neonatal period. Significaim inverse cor

relations were obtained between percentage 
of families of such infants served with piped 

water and postneonatal leath rates. 
group (Table 191 and Figure 163). The 

i h 	 a
percentages for the two groups-postnco- Concentrationentlproof mortalityoeundernfmle5 years 

in the neonatal period wats noted in familiesnatal and neonatal-were 29.1 and 20.2 for 
with piped water inside the house and flush 

four or more persons per room and 16.0 
andr 13.for tre persons per room,ande1 	 toilets. In fact, in five of the Latin Amer
and 13.3 for three persons per room, thereby 	 ican areas more than 60 per cent of the 

indicating greater crowding in families with deaths of children under 5 years in such 
postneonatal deaths than in those with ne- families occurred in the neonatal period-a 

favorable relationship such as that found in
IF 

areas with low death rates in infancy and 
early childhood. In contrast, in families 

TABLE 191. Percentage Distribution of Persons without water and toilet facilities high pro
per Room in Families of Infants Dying in Neo
natal and Postneonatal Periods in 13 Latin Amer- portions of the deaths occurred in the age 
ican Projects Combined. periods when unfavorable environmental 

Persons per room Neonatal Postneonstal conditions combined with susceptibility to 
period period infectious agents result in high death rates. 

Less than 1 ........... 12.3 5.7	 The provision of water supplies and sanitary 

facilities to mucih higher proportions of ................... 30.5 25.4 

is2................... 23.8 23.8 	 families in many urban and rural areas 


3.................. 13.3 10.0 
4 or more ............ 20.2 29.1 essential for bringing about major reduc

tions in postneonatal mortality. 



Chapter XVII 

Changes in Assignments of Causes of Death 

In this Investigation an important con-
tribution to knowledge of causes leading to 
death in childhood was made by the addi-
tional clinical and pathological data ob-
tained from hospital, clinical, and autopsy 
records and from interviews in the homes of 
deceased children. An analysis can now be 
made in order to appraise the value of this 
additional information for the correct as-
signment of underlying causes and to formu-
late practical recommendations for improv-
ing mortality statistics, so they may serve as 
the basis for planning health lprogranms and 
evaluating progress as well as for research 
into the etiology and epidemiology of dis-
case. 

The changes in assignments of causes of 
death resulting from the additional informa
tion obtained are made clear by a coin-

parison of the final assignments with those 
derived from data on the death certificates. 
In eight of the projects (Chaco and San 
Juan Provinces, Bolivia, Recife, Silo Paulo, 
Sherbrooke, Chile, and Kingston-St. An
drew) a copy of the death certificate was 
attached to the completed questionnaire* 
for each death, and in six others (Ribeirlio 
PrHto, Cali, Cartagena, Medellin, Monter
rcy, and California) the data were trans
ferrvd from the certificate to a section (page 
9) of the questionnaire. In the El Salvador 
project such additional information was not 
available for the complete series of deaths. 
Therefore, the following account of changes 
in assignments of underlying causes is given 
for 14 projects. 

*The questionnaire is reproduced in Appendix 1. 

PROCEDURES FOR CLASSIFYING CAUSES OF DEATH
 

Procedures for the classification of under-
lying causes as well as a.;sociated causes, 
both those contributing to and those con-
sidered consequences of the events leading 
to death, were established in the initial 
planning phase of the Investigation. A 
Planning Conference specifically devoted 
to problems of medical histories and cer-
tification was held in October 1968 to lay 
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lown these procedures. It was agreed that 
complete and comparable information from 
clinical histories, autopsy protocols, and 
home interviews would have to be recorded 
routinely on the questionna'res. Such con
plete information for time assignment of 

multiple causes was considered essential for 
the success of time Investigation, as well as 
for future activities of the principal collab



326 Patternsof Mortality in Childhood 

orators to improve medical certification in 
their respective areas. 

Each principal collaborator was respon-

sible for reviewing all tle information ob-

tained and for entering, on the final page of 

the questionnaire, a sunumary of the assign-
ments made by the local staff of underlying 
and associated causes in each death. The 

)rincipal collaborators organized and car-

ried out this work in various ways. In the 

Bolivia project, for example, a group of 

specialists comprising a pathologist, t pedi-

atrician, the medical interviewers, and the 

principal collaborator reviewed the corn-

pleted questionnaires anti assigned causes 

at staff conferences held once a week. These 

meetings were similar to the clinical path-

ology conferences often held routinely as 

part of the teaching program in university 
hospitals. 

The information provided on the interna-
tional form of medical certificate of cause 
of death* was used in classifying the under-
lying cause in accordance with the Rules 
for Classification set forth in the Interna-

tional Classification of Diseases,Eighth Re-

vision (WHO, 1967, pp. 415-436). In 

accordance with the general rule, the con-
dition entered on the lowest used line of 
Part I of the form would be the underlying 
cause selected, unless it was highly improb-
able that this condition could have given 
rise to all the conditions entered on the lines 
above it. This selection of underlying cause 
frequently could differ from the original 

* In Bolivia, where the international form was not 

used, the underlying cause from the death certificate was 
determined on the basis of the logical sequence of events. 

local classification as a result of lack of 
knowledge of the international rules or 

failure to apply them at the local level. 

Such differences, which could he analyzed 
locally in each project, are not considered 
in this report. 

After the underlying cause was selected 

on the basis of the information appearing 
on the death certificate, all of the clinical 

and pathological information as well as the 

reports of medical interviews in the home 

were taken into account in order to make 
the final assignment. 

Standard procedures for the final assign

mnt of underlying arnd associated causes 

were established in the Washington Office 

of the Pan American Health Organization. 
One of the physicianst who had reviewed 
more than 20,000 questionnaires in the first 

Inter-American Investigation of Mortality 
(of adults) helped to develop the procedures 
for assigning associated causes and also 

reviewed several thousand questionnaires 
on which underlying and associated causes 
were classified. The review of these ques
tionnaires and classifications proved more 

complicated and time-consuming than in 

the first Investigation, principally because 
of the difficulty of determining associated 
causes involved in the fatal outcome. Two 

principal collaborators and three other med
ical officers from the field staff of projects 
also assisted in this review and assignment 
of causes. To ensure consistency, all assign
ments were reviewed in the Washington 
Office. 

t Dr. Darlo Curiel of Caracas. Venezuela. 

INFORMATION AVAILABLE FOR ASSIGNMENTS 

In the 14 projects included in this an- under 5 years of age studied in the Investi

alysis, there were 31,275 deaths, or 89.1 per gation (Table 192). Clinical and other in

cent of the total of 35,095 deaths of children formation in addition to death certificate 
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TABLz 192. Information Available for Final Assignment of Causes of 
Years, by Age Group, in 14 Projects Combined. 

Total 
deaths'Age group__________________________ 

No. % 

Under 5 years ................... 31,275 100.0 


Neonatal ...................... 11,757 99.9 

Postneonatal .................. 13,103 100.0 

1-4 years ..................... 6,415 100.0 


Excluding deaths in El Snlvador project. 

was available for comparison of the classi-

fications of 27,082 deaths, or 86.6 per cent 

of the 31,275. For the relnainle, 

type of information was found: 

the death certificate only; and 

deaths, other informnation only, 

only one 
for 2,001, 
for 2,192 

tile latter 

being dleaths that were not registered or for 

which no certificates were found. Data from 

both sources of information were available 

Clinical or other 
information and 
death certificate 

Death of Children Under 5 

Death Clinical or other 
certificate information 

only only 

No. % No. % No. % 

27,082 86.0 2,001 0.4 2,192 7.0 

9,714 82.6 558 4.7 1,485 12.6 
11,707 89.8 911 7.0 425 3.2 
5,601 87.3 532 8.3 282 4.A 

for higher proportions of the deaths occur

ring in the postneonatal period (89.8 per 

cent) and at 1-4 years of age (87.3) than 

of neonatal deaths (82.6). Deaths in the 

neonatal age group comprised 35.9 per cent 

of the total included in this comlparative 

study of assignmcnts. 

Table 193 shows the types of inforlmation 

available for these assignments in cach 

TAULE 193. Information Available for Final Asmignmenl of Cituses of Death of Children Under 5 Years 
of Age in 14 Projects. 

Project 

Total ......................... 


AIlCENTINA 
Chaco Province ............... 
San Juan Province ............ 

BOLIVIA project................ 

BRAZIL 

Recife ....................... 
Ribeirio Prtto ................ 
S5o Paulo .................... 

CANADA
 
Sherbrooke ................... 

CHILE project .................. 
COLOMBIA 

Cali ......................... 

Cartagena .................... 

Medellin ...................... 


JAMAICA 
Kingston-St. Andrew ........... 


MEXICO 
Monterrey .................... 

UNITED STATES 
California project .............. 


Total Clinical or other Death Clinical or other 

Total information and certificate information 

eat death certificate only only 

No. % No. % No. 0 No. % 

31,275 100.0 27,082 86.0 2,001 6.4 2,192 7.0 

1,701 
2,156 
4,276 

100.0 
100.0 
100.0 

1,490 
1,898 
3,180 

87.6 
88.0 
74.4 

126 
36 

565 

7.-A 
1.7 

13.2 

85 
222 
531 

5.0 
10.3 
12.4 

3,635 
1,126 
4,312 

100.0 
100.0 
100.0 

3,310 
1,103 
4,242 

91.1 
98.0 
98.4 

223 
5 

44 

0.1 
0.4 
1.0 

102 
18 
26 

2.8 
1.6 
0.6 

371 100.0 314 84.6 7 1.9 50 13.5 
2,714 100.0 2,242 82.0 127 4.7 345 12.7 

1,627 
1,255 
1,348 

99.9 
100.0 
100.0 

1,307 
956 

1,104 

84.0 
76.2 
81.9 

191 
45 

180 

11.7 
3.6 

13.4 

69 
254 

64 

4.2 
20.2 

4.7 

1,003 100.0 1,030 85.7 50 2.9 217 11.4 

3,053 100.0 3,348 84.7 390 10.0 209 5.3 

898 100.0 898 100.0 
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of the 14 projects. In the California project 
clinical or other records as well as death 
certificates were available for all deaths; 
in Silo Paulo and Ribeiriio Prato both were 
available for 98.4 and 98.0 per cent of the 
total respectively. In only two projects, 
Bolivia and Cartagena, was this percentage 
less than 80. In Cartagena, however, death 
certificates were the single source for only 45 
deaths (3.6 per cent) while clinical and 
pathological records were the source for 
nearly all of the remaining 254 (20.2 per 

AGREEMENT WITH UNDERLYING 

For slightly more than one half the deaths 
(52.5 per cent) the final assignment of un-
derlying cause was in agreement with the 
underlying cause derived from the death 
certificate (Table 194). This concordance 
of assignment represents general agreement

same group-
with a category within the 

e.g., nutritional deficiency unqualified 
(269), with one of the categories in group 
260-269-as well as specific agreement with 
the same three-digit category-e.g., pro-

cent); except for one death known to have 
a certificate that was not available, the 
rest of these (253) were deaths that were 
not registered. Although for these deaths 
the hospital records were well completed, 
they do not contribute to this present an
alysis. 

In this study of the changes in assign
ments, the data relate only to 27,082 deaths 
for which death certificates as well as clin
ical or other information were available in 
the 14 projects. 

CAUSE FROM DEATH CERTIFICATE 

tein malnutrition (267). For a disease such 
as measles there was only specific agreement 
with a three-digit category (055). 

In 8,119 deaths, or nearly a third of the 
total, the underlying cause assigned on the 
death certificate was considered an associ

atcl cause on final assignment. In the re

naining 4,741 deaths (17.5 per cent) there 
was no agreement of the underlying cause 
on the death certificate with. either the 

TALE 194. Agreement of Underlying Causes Based on Death Certificates with the Final Assign
ments in Children Under 5 Years, by Age Group, in 14 Projects Combined. 

Total Agreement with Agreement with No agreement 
deaths underlying cause associated cause 

Age group 

No. 

Under 5 years ................... 27,082 


Neonatal ...................... 9,714 

Postneonatal ................. 11,767 

1-4 years ..................... 5,601 


a Includes only deaths with information available 

% No. % No. % No. % 

100.0 14,222 52.5 8,119 30.0 4,741 17.5 

100.0 
100.0 
100.0 

4,003 
6,964 
3,255 

.11.2 
59.2 
58.1 

:3,671 
2,953
1,495 

37.8 
25.1 
26.7 

2,040 
1,850 

851 

21.0 
15.7 
15.2 

from death certificates and from other sources. 
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underlying or an associated cause on final 
assignment. 

Agreement was greater for the postneo-
natal deaths and those at 1-4 years of age 
(59.2 and 58.1, respectively) than for neo-
natal deaths (41.2 per cent). This was to 
be expected, since infectious diseases and 
external causes occurring after the neo-
natal period are more readily recognized 
and diagnosed than certain of the perinatal 
causes. The problems encountered in classi-
fying the perinatal causes are discussed 
later in this chapter. 

The agreement of assignments, by age 
group, is shown in Figure 164. The first 
bar in each group is the critical one, measur-
ing the amount of agreement that the final 
assignment of underlying cause on the basis 
of all available information would have 
with the underlying cause derived from the 
death ce:tificate after coding in accordance 
with international rules. The percentages 
for neonatal deaths (41.2) and those in the 
other two age groups combined (58.8) in-

FiG. 164. Agreement of Underlying Causes Based 
on Death Certificates with the Final Assignments
in Children Under 5 Years, by Age Group, in 14 
Projects Combined. 

60 
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,0 
Zunderlying 
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AGREEMENTWIT,, 

UNDOEIYING CM ASSOCIATED E NO AGREEMENT 
CAUSE CAUSE 

dicate that statistics on underlying causes 
of death are not satisfactory enough at the 
present time to give a true and realistic 
picture of causes as the basis for health 
planning. Actually, these data from death 
certificates are probably superior to those 
for a country as a whole, as tile quality of 
such information in rural areas is even 
poorer. For sound he"lth planning, it is 
essential to improve the quality of medical 
certification as well as the completeness of 
registration, or else to obtain data for plan
ning from other sources, such as through 
sampling surveys or through specific re
search programs. 

In the individual projects (Table 195 and 
Figure 165) the general agreement of under
lying cause on death certificate with that 
on final assignment for all the deaths under 
5 years of age varied from 46.3 per cent 
in Chaco Province to 64.3 per cent in Sher
brooke. In eight projects 50.2 per cent or 
more of the underlying causes were in gen
eral agreement and in the remaining six 
projects less than half. 

In only eight projects was there as much 
as 40 per cent agreement for deaths in the 
neonatal period, while in the postneonatal
and 1-4 year age group six projects had at 
least 60 per cent agreement (California, 

Sherbrooke, Bolivia, Chile, Kingston-St. 
Andrew, and Cali). 

These percentages indicate lack of under
standing of the value of correctly stating 

cause on the death certificate. 
The agreement of underlying cause on the 

certificate with associated cause assigned 
in the Investigation indicated that many 

times one of the consequences (such as 
lneumonia) was given on the certificate 
instead of the underlying cause. Hospitals
should set up clinical-pathological confer
ences and institute procedures for providing 

the certifying physicians with all available 
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TamtLz 195. Agreement of Underlying Causes Based on Death Certificates with the Final Assign
ments in Children Under 5 Years, by Age Group, in 14 Projects. 

Under 5 years Neon.tal Potneonatal and 1-4 years 

Project Agreement Total _______Agreement Total AgreementPoetTotal _______ 

deaths death N deaths No. %No. % No. %h 

10,219 58.8Total ........................... 27,082 14,222 52.5 9,714 4,003 41.2 17,368 


ARGENTINA 
460 195 42.6 1,030 494 48.0Chaco Province ................ 1,490 690 46.3 


Ban Juan Province ............. 1,898 
 961 50.6 732 267 36.5 1,166 694 59.5 

BOLIVIA project ................ 3,180 2,010 63.2 729 326 44.7 2,451 1,684 68.7 

BRAZIL 
39.2 2,367 1,272 53.7Recife ......................... 3,310 1,642 49.0 943 370 


235 40.5 598 307 51.3Ribeirao Pr~to ................. 1,103 542 49.1 505 

50.2 1,009 816 42.7 2.333 1,314 56.3SitOPaulo. .................... 4,242 2,130 

CANADA 
314 202 64.3 188 101 53.7 126 101 80.2Sherbrooke .................... 

CHILE project .................. 2,242 1,324 59.1 790 358 45.3 1,452 966 66.5 

COLOMBIA 
765 435 168 38.6 932 587 63.0Call .......................... 1,367 55.2 


09 51.3 763 370 48.5Cartagena ..................... 956 409 49.1 193 

570 51.6 310 110 35.5 794 460 57.9Medellin ...................... 1,104 


JAMAICA 
Kingston-St. Andrew ........... 1,630 759 46.6 884 280 31.7 746 479 64.2 

MEXICO 
2,282 1,228 53.8Monterrey ..................... 3,348 1,635 48.8 1,066 407 38.2 

UNITED STATES 
270 47.4 328 263 80.2California project............... 898 533 59.4 570 


Flu. 165. Agreement of Underlying Causes Based on Death Certificates with the Final Amignments 
in Children Under 5 Years, by Age Group, in 14 Projects. 
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who are ideally placed to contribute towarddata obtained in order to ensure that under-
lying causes are stated on death certificates. improvement in the quality of medical certi-

Here is a challenge for medical educators, fication. 

i 
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CHANGES ON FINAL ASSIGNMENT, BY CAUSES 

Analysis of the changes on final assign-
ment, by causes, shows that important 
health problems were uncovered by using 
the clinical information available in hos-
pitals and from autopsy records and by 
questioning the families to learn of the 
events leading to death. Five groups of 
causes are presented in Table 196: infective 
and parasitic diseases, nutritional defici-
ency, certain perinatal causes, congenital 
anomalies, and all other causes, for the 
14 projects combined. 

Of the five groups, the major shifts were 
in the group of infective and parasitic dis-

eases, with 2,084 more deaths included in 
these categories on final assignment than 
ol the basis of death certificates-a 23-per
cent increase. Asmall increase of 6 per cent 
was noted in the group of certain perinatal 
causes, and an increase of 15 per cent in 
congenital anomalies. The shifts to these 
three groups with increases were from nu
tritional deficiency and from the group of 
other causes, in which there were large de
creases of 34 and 23 per cent, respectively. 

The changes in causes within each of the 
groups are considered in the sections that 
follow. 

TABLE 196. Five Groups of Underlying Causes Based on Death Certificates and on Final Assignments, 
with Ratios,' in Children Under 5 Years of Age in 14 Projects Combined. 

Death Final Ratio 

Cause group certificate asign,,tent 

Total deaths ' ... .................................... 27,082 27,082 1.00
 

Infective and parasitic diseases ................. 000-136 9,055 11,139 1.23
 
Nutritional deficiency ......................... 260-269 1,336 881 0.66
 
Certain perinatal causes ....................... 760-778 5,879 6,231 1.06
 
Congenital anomalies ......................... 740-759 1,378 1,5190 1.15
 
All other causes ...................................... 9,434 7,241 0.77
 

ARatio of deaths on final assignment to those from death certificates. 
bIncludes only deaths with information available from death certificates and from other sources. 

INFECTIVE AND PARASITIC DISEASES 

Data for five specific diseases and two 
groups of the infective and parasitic dis-
eases are given for the 14 projectq combined 
and for each project in Table 197. The 
ratios of numbers of deaths on final assign-
ment to those on the basis of death certifi-
cates are given also; the ratio of 1.23 for 
the group of infective and parasitic diseases 

indicates an increase on final assignment of 
23 per cent. The ratios for the group of in
fectious diseases as a whole were largest 
for Ribeirflo Prato (1.70) and Chaco Pray
ince (1.55), followed by Sio Paulo, San 
Juan Province, and Monterrey. These high 
ratios indicate a lack of statement of the 
underlying causes on the death certificates, 
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TABLE 197. Deaths Assigned to Infective and Parasitic Diseases as Underlying Causes Based on Death 
Certificates and on Final Assignments, with Ratios, in Children Under 5 Years of Age in 14 Projects. 

Deaths Deaths Deaths I)eaths 

Ratio Ratio Ratio Ratio 
- Cer Fnal Cer- FinalCer Final Cer- I Final tificat CetificateProject tificate 

Infective and Diarrheal Other intestinal Tuberculosis 
parasitic diseases disease infectious diseases (010-010) 

(000-130) (009) (000-008) 

Totalb ................. 9,055 11,139 1.23 6,208 7,455 1.20 318 457 1.44 260 292 1.10 

ARGENTINA 
Chaco Province ....... 457 710 1.55 340 555 1.03 1 2 # 34 30 1.06 
San Juan Province... 499 076 1.35 325 480 1.50 2 3 # 6 11 1.83 

BOLIVIA project ...... 1,219 1,508 1.24 042 893 1.39 24 10 0.42 61 52 0.85 
BRAZIL 

Recife ............... 
Ribeirfio Prdto ........ 

1,070 
248 

1,776 
422 

1.06 
1.70 

1,220 
190 

1,155 
332 

0.94 
1.75 

119 
8 

17 
5 

0.14 
# 

31 
3 

59 
2 

1.90 
* 

So Paulo ............ 1,140 1,023 1.42 803 1,198 1.39 10 69 0.00 25 26 1.04 
CANADA 

Sherbrooke ........... 0 0 # 3 3 # - - - - - -

CIIIIE project ......... 675 675 1.00 434 501 1.15 22 47 2.14 8 8 # 
COLOMBIA 

Cali ................. 570 591 1.03 429 407 0.95 5 21 4.20 19 17 0.89 
Cartagena ............ 
Medellin ............. 

439 
441 

482 
491 

1.10 
1.11 

292 
325 

272 
339 

0.93 
1.04 

14 
13 

36 
27 

2.57 
2.08 

8 
13 

8 
12 

# 
0.92 

JAMAICA 
Kingston-St. Andrew.. 403 487 1.21 329 340 1.05 3 11 3.07 1 3 # 

MEXICO 
Monterrey ........... 1,239 1,644 1.33 803 950 1.19 97 209 2.15 57 58 1.02 

UNITED STATES 
California project. 43 48 1.12 7 12 1.71 - - - - -

Whooping cough 
(0331 

Septicemia(033) 038)
(038) 

Measles055)raitic
(055) 

Other infective and 
pariti aediseases 
(rest of 000-130) 

Totalb ................. 149 227 1.52 573 322 0.56 984 1,777 1.81 557 009 1.09
 

ARGENTINA 
Chaco Province ....... 19 18 0.95 10 7 0.70 18 50 2.78 35 42 1.20
 
San Juan Province .... 14 20 1.43 55 22 0.40 05 93 1.43 32 41 1.28 

BOLIVIA project ....... 45 38 0.84 17 18 1.00 403 470 1.18 27 21 0.78 
BRAZI L 

Recife .............. 3 28 9.33 36 21 0.58 143 381 2.60 112 115 1.03 
Ribeirto Prto ........ 1 7 # 5 0 # 20 40 1.77 13 24 1.00 
811o Paulo ............ 19 35 1.84 08 38 0.560 01 150 1.71 04 101 1.58 

CANADA
 
Sherbrooke ........... - - - - - - - I # 3 2 # 

CI.LE project ......... 6 7 # 157 50 0.36 11 21 1.91 37 35 0.95 
COLOMBIA 

Cali ................. 7 12 1.71 25 13 0.52 45 77 1.71 40 44 0.96
 
Cartagena ............ 10 17 1.70 23 14 0.01 44 90 2.25 48 30 0.75
 
Medellin ............. 2 3 # 27 5 0.10 28 81 2.89 33 24 0.73
 

JAMAICA 
Kingston-St. Andrew. 14 17 1.21 14 57 4.07 6 7 # 30 40 1.28 

MEXICO 
Monterrey ........... 8 24 3.00 118 53 0.45 104 288 2.77 52 50 1.08 

UNITED STATES 
California project. I I # 18 12 0.07 - I # 17 22 1.20 

Rtatio of deaths on final assignment to those assigned from death certificates. 
b Includes only deaths with information available from death certificates and from other sources, 
9 Ratio not computed for less than 10 deaths by each assignment 
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in this case infectious diseases. All projects 
except those in Chile and Sherbrooke had 
some net understatement of infectious dis-
eases. 

The ratios of final assignment to death 
certificate assignment are shown in Figure 
166 for five infectious diseases and two 
groups of the remaining infectious diseases. 
The largest increase was noted for measles 
(81 per cent). The increase for whooping 
cough of 52 per cent indicated that this 
communicable disease of childhood was un-
derstated as well. Increases were noted 
also for diarrheal disease and other in-
testinal infectious diseases. Of the 573 
deaths assigned to septicemia from death 
certificates, a reduction was made to 322 on 
the basis of additional information on a 
more specific underlying cause. 

Fio. 166. Ratio of Final Assignments to Death 
Certificate Assignments for Infective and Parasitic 
Diseases as Underlying Causes in Children Under 
5 Yc.nrs of Age in 14 Projects Combined. 

RATIO
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to measles, the assignmentsWith respect 
increased from 984 deaths on the basis of 
death certificates to 1,777 on final assign-
mhent. Using the death certificates alone, 
only 55.4 per cent of these deaths found due 
to measles could have been classified as 
measles. This indicates a serious lack of in-

formation regarding this preventable dis-

ease. In several projects the number of 
measles deaths was more than doubled by 

the additional information; the ratios of 
number on final assignment to that on 
death certificate were 2.78 in Chaco Prov
ince, 2.66 in Recife, 2.25 in Cartagena, 2.89 
in Medellin, and 2.77 in Monterrey. For 
these five projects the number of deaths that 
could have been classified as measles on the 
basis of death certificate was 337, while the 
additional information revealed 899. There
fore, the Investigation has uncovered the 
size of this serious problem, against which 
action has already been recommended by 
the Ministers of Health of the Americas 
(Pan American Health Organization, 1969). 
However, if the effects of the actions taken 
are to be properly evaluated, death certif
icates should in the future include this im
portant underlying cause whenever known. 

Figure 167 shows the numbers of deaths 
from measles derived from death certificates 

on final assignment for 11 of the 14 pro
jects. Data for Kingston-St. Andrew and the 
two Northern American projects are not
shown because of the small numbers of 

deaths involved. 

Fin. 167. Measles as Underlying Cause Based on 

Death Certificates and on Final Assignments in 
Children Under 5 Years of Age in 11 Latin 
American Projects. 
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Although the Bolivia project appears to 
have the largest number of measles deaths 
known by death certificate, a-,tually the 
term escarlatina(equivalent to scarlet fever 
in English) was freqiently used by phys-
icians and witnesses to signify measles. In 
the early months of the Investigation this 
misuse of the term was detected and so 
the deaths stated to be due to sarampi6n 
(measles) and escarlatina were combined 
to give the total on death certificates as 
shown in Table 197. It can thus be seen 
that, because of this terminology difficulty, 
the seriousness of the measles problem had 
not been known in Bolivia. Even in Chile, 
where a preventive prcgram against measles 
had been successfully conducted, an increase 
was noted from 11 to 21 deaths on the 
basis of the additional information, 

For the 1,777 deaths due to measles on 
final assignment, the underlying causes de-
rived from death certificates are given in 
Table 198 and Figure 168. Another in-
fectious disease was stated for 365 deaths 
120.5 per cent), including 288 in which 

diarrheal disease was the reported cause. 
Pneumonia or influenza was the cause given 
for 287 or 16.2 per cent. In Chapter VIII it 
was shown that pneumonia and diarrheal 
disease were frequently found to be inter
mediate or terminal complications (conse
quences) of measles. Confusion of under
lying cause with terminal condition, often 
called the direct cause of death by the 
certifying physician, is common. The per
centage distribution of these other under
lying causes stated on death certificates for 
the 1,777 deaths due to measles, in which 
at least one additional source of information 
was used for the final assignment, is shown 
in Figure 168. While significant numbers 
of these deaths were assigned to complica
tions such as pneumonia or influenza (16.2 
per cent) very few (4.4 per cent) were as
signed to nutritional deficiency, a common 
contributory cause also responsible for those 
complications. 

The second communicable disease with a 
marked increase on final assignnent-52 
per cent-was whooping cough. Though 

bined. 

Death certificate cause 

.Total deaths ................................................ 


Same as final assignment ....................................... 

Other infective and parasitic diseases ............. Rest of 000-136 

Nutritional deficiency ................................. 260-269 

Pneumonia and influenza .............................. 470-486 

Other diseases of respiratory system ............. 460-466, 490-519 

Immaturity .............................................. 777 

Symptoms, ill-defined conditions ................ 780-792, 795, 796 

All other causes ............................................... 


TABLE 188. Final Assignments of Deaths cf Children Under 5 Years of Age from Measles and Di
arrheal Disease. Compared with Underlying Causes Stated on Death Certificates in 14 Projects Com

a Includes only deaths with information available from death certificates and from other 
b Incluaes 288 deaths (16.2%) assigned to diarrheal disease by death certificate. 

Final assignment 

Measles Diarrheal disease 
(055) (009) 

No. 

1,777 

915 
365 b 

79 
287 

52 
1 

29 
49 

% No. % 

100.0 7,455 100.0 

51.5 4,557 61.1 
20.5 374 5.0 
4.4 570 7.6 

16.2 824 11.1 
2.9 147 2.0 
0.1 135 1.8 
1.6 348 4.7 
2.8 500 6.7 

sources. 
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Fia. 168. Final Assignments of Deaths of Chil- gena the numbers were larger from the death 
dren Under 5 Years of Age from Measles and Di
arrheal Disease, Compared with Underlying Causes certificates, but in all other projects the 
Stated on Death Certificates in 14 Projects Corn- reverse was noted (Figure 169). The failure 
bined. to state this common and easily recognizable 

DISEASEMEASLES rDIARRHEAL disease on official records is an indication of11.777DATHSI 455 DAINS 

serious deficiencies in the certification of 

causes of death. 
1.5% 	 11.1% Of the total of 7,455 diarrheal disease 

deaths found on final assignment (Table 
1113% s 198 and Figure 168), 824 had been certified 

, 	 ~ as )neumonia or influenza (11.1 per cent) 
S.0% IA and 570 as nutritional deficiency (7.6 per 

,E. H Ccent).
 
CERTIFICATE Septicemia
DEATH CAUSE, was certified as underlying 

1MAN AS1E11 CAUSE C"f1UKEIA. IiL,utIA cause of 573 deaths while on final assign
0io0EinFIvE DSEAs =sVKp1D.N. ILLf1111 COIDIIIONSment only 322 deaths (56 per cent) were so 

=I U TEIII0 =0 CAUSES classified (Table 197). The septicem ia wasNAt DICIECY 11111 

often considered a consequence of other 
infectious conditions such as diarrheal dis

the numbers were small for many of the ease, diseases of respiratory system or of 

projects, it is evident that the underlying skin and subcutaneous tissue, certain per

cause of these deaths is frequently not given natal causes of mortality, and others. In 

on death certificates. In Recife only three very few deaths was septiceinia considered 

deaths from whooping cough could have a contributory condition. 
been known from the certificates, while 28 
were found on final assignment. The in
crease from 8 to 24 in Monterrey also points 
to lack of information on this commun- FSo. 169. Diarrheal Disease as Underlying Cause 

Based on Death Certificates and on Final Assign
icable disease of cOildhood. ments in Children Under 5 Years of Age in 12 

On the whole, tuberculosis was usually Latin American Projects. 
,UMlE, OF DEATHScertified, only 10 per cent nore deaths from 

this cause having been found on final assign- 400 goo 1200 1400 

ment for the 14 projects combined. How- 1. 
ever, in Recife the number of deaths nearly go FAsso 
doubled, 59 on final assignment compared KNEmv _ ,_ _ 

with 31 on the basis of death certificates. HM PROJECT 
0111 . .. ,

Diarrheal disease presents a puzzling 

problem. It was unexpected to find 20 per cec mo -" 
cent more deaths on final assignment than .mpos. ion 

on the basis of death certificates, in spite war 

of the fact that the final dis- JuAlassignment SANnom 
closed that many deaths from other causes ,on 1110dP 
had been attributed to diarrheal disease 

rnD..,h cSE#,|lOe in|.|i ...i..the certificates. In Recife, Cali, and Carta-
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NUTRITIONAL DEFICIENCY
 

More deaths were attributed to this im- derlying cause. Marked differences were 
portant group on death certificates than noted among the projects, with large in

on final assignment-1,336 compared with creases occurring in Recife and Cali. 
881 (Table 199). This reduction was due On the basis of death certificates, 1,336 
principally to the rules and procedures fol- deaths were assigned to nutritional de
lowed in the Inve3stigation whereby the in- ficiency and only in one fifth of these (262 
fectious disease was considered as under- deaths) were the specific types stated, 
lying cause and the nutritional deficiency as namely, protein mahiutrition (category 
contributory cause. Thus, if measles or di- 267) with 96 deaths and nutritional maras
arrheal disease initiated the chain of events mus (category 268) with 166 deaths. Dif
leading to death they were assigned as un- ferentiation between types of nutritional de-

TAuLE 199. Deaths Assigned to Nutritional Deficiency as Underlying Cause Based on Death Cer
tificates and on Final Assignments, with Ratios,, in Children Under 5 Years of Age in 14 Projects. 

Deaths Deaths Deaths Deaths 

Ratio Ratio Ratio Ratio 
Cer-Final Cer retIFnlCer- FcatottificatifiCat F tificat

ProjectFia 

Nutritional Protein Nutritional Other nutritional 
deficiency malnutrition marasmus deficiency 
(260-260) (267) (268) (260-260,269) 

b 1,330 881 0.60 90 504 5.25 160 344 2.07 1,074 33 0.03Tota ................. 


ARGENTINA 
Chaco Province ........ 161 43 0.27 7 16 2.29 19 10 1.00 135 8 0.00 
San Juan Province... 140 63 0.45 I 5 # 21 52 2.48 118 3 0.03 

BOLIVIA project ....... 149 53 0.36 18 26 1.44 18 20 1.44 113 1 0.01 
BRAZIL 

Recife ............... 04 137 1.40 37 100 2.70 0 30 0.00 51 1 0.02
 

nibeirfto Prato ........ 04 25 0.39 0 15 2.80 10 10 1.00 48 - *
 

SAo Paulo ............ 237 99 0.42 12 29 2.42 00 59 0.98 165 11 0.07
 
CANADA
 

Sherbrooke .......... - - . . . . . . . ..
 

CHILE project ......... 53 51 0.00 4 11 2.75 9 39 4.33 40 1 0.02 
COLOMBIA 

Call ................. 78 118 1.49 1 84 84.00 6 30 5.00 71 2 0.03 

Cartagena ............ 88 107 1.22 3 88 29.33 2 15 7.50 83 4 0.05 
4 15 3.75 59 - * Medellin ............. 03 59 0.94 - 44 * 

JAMAICA 
8- 1 0.02Kingston-St. Andrew.. 62 50 0.90 4 34 8.50 4 21 5.25 

MEXICO 
72 0.49 3 49 '10.33 7 22 3.14 137 1 0.01Monterrey ........... 147 


UNITED STATES 
Caiifornia project. - . . . . . . . .. 

Ratio of deaths on final assignment to those assigned from death certificates. 
bIncludes only deaths with information available from death certificates and from other sources. 
* Ratio not computed for less than 10 deaths by each assignment. 
* More than 10 deaths by one assignment, none by the other. 

http:Patternm.of
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TABLE 200. Final Assignments of Deaths of Children Under 5 Years of Age from Two Types of Nutri
tional Deficiency, Compared with Underlying Causes Stated on Death Certificates in 14 Projects Corn
bined. 

Final assignment 

Protein Nutritional 
Death certificate cause malnutrition marasinua 

(267) (208) 

No. 

Total deaths&................................ *................. 504 


Protein malnutrition ...................................... 267 29 

Nutritional maiasmus ..................................... 268 5 

Other nutritional deficiency ....................... 260-200,269 110 

Diarrheal disease ......................................... 009 197 

Pneumonia and influenza .............................. 470-486 63 

All other causes ............................................... 100 


% No. % 

100.0 3.14 100.0 

5.8 
1.0 

21.8 

6 
39 
78 

1.7 
11.3 
22.7 

39.1 
12.5 

106 
59 

30.8 
17.2 

19.8 56 16.3 

aIncludes only deaths with information available from death certificates and from other sources. 

ficiency is important for preventive action 
according to severity of condition and age 

affected. 
Within the group of nutritional defici-

ency, the final assignments to protein mal-

nutrition were more than five times the 

number assigned from death certificates 
(504 and 96, respectively). Likewise, for 

nutritional marasm.ius, the increase was from 
166 to 344 deaths. Table 200 and Figure 
170 show the causes stated on death eer-

tificates for these deaths from protein real-

nutrition and nutritional marasmus. More 

than 50 per cent of all the deaths found due 

to protein malnutrition as underlying cause 

had been classed as diarrheal disease or in 
the group of pneuionias and influenza, and 

22.8 per cent had been classed as other 

forms of nutritional deficiency. The deaths 
from nutritional marasmus had been as

signed to diarrheal disease or pneumonia in 

48.0 per cent of the cases and to other nu-
tritional deficiency in 24.4 per cent. It is 

worth noting again that in the Investigation 
nutritional deficiency of all types was 

usually found to be an associated cause, 
and that only through the multiple-cause 

approach was it possible to measure the 

real magnitude of this most serious health 

problem in Latin America. 

Fia. 170. Final Assignments of Deaths of Chil
dren Under 5 Years of Age from Protein Malnutri
tion and Nutritional Marasmus, Compared with 
Underlying Causes Stated on Death Certificatesin 14 Projects Combined.i 4Poet obnd 

PROTEIN MALNUTRITION NUTRITIONAL MARASMUS 

504DEATHS) 134 EATHS) 

...
....
 

.% 

DEATHCERIICATE CAUSE. 

ANDSAMEAS FINALCAUSE PNEUMONIA 
INFLUENZA 

OTHEFNUIIONAL OIE CAUS 

DISEASE,DIARHEAt 
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CERTAIN PERINATAL CAUSES 

This broad group of causes of death pre-,ents many and varied problems (Table 

201). Though the size of the group as a whole 
liffered only slightly on final assignment 
from that derived from death certificates, 
there was great variation in the specificity 
within the group (Figure 171). These shifts 
in assignment may have deep implications 
in terms of recognition and definition of 
priority problems for planning and teach-
ing purposes. For example, 611 deaths were 
assigned in the Investigation to maternal 
conditions but only 100 were so classified 
on death certificates. This represents a six-
fold increase, and in some projects the ratio 
was even higher. In the Bolivia project, 
Kingston-St. Andrew, and Sdio Paulo deaths 
from maternal conditions as underlying 
causes increased, respectively, from 1, 9, and 
10 on death certificates to 37, 110, and 105 
on final assignment. Knowledge of the 
sequence of events, including mother's con-
dition before and during pregnancy and 
circumstances surrounding birth, is essential 
for assigning the multiple causes and for 
ensuring the survival and health of the 
product of gestation. Such relationships 
have been analyzed in Chapter VI. 

There was a sixfold increase also in the 
final assignments of deaths due to difficult 
labor, for the 14 projects combined. In cer-
tain projects the increases were dramatic, as 
in Bolivia, Monterrey, Recife, and Sio 
Paulo, where Ohe final assignments were 
from 12.0 to 25.3 times the numbers known 
from death certificates. 

Other complications of pregnancy and 
childbirth showed a tenfold increase on final 
assignment as underlying causes, the most 
remarkable case being that of Kingston-St. 
Andrew, where one such death was recorded 
on the death certificate compared with 174 

assigned in the Investigation using addi
tional sources of information. 

Deaths attributed to conditions of pla
centa and cord on final assignment were 
more than four times the number known 
from 	death certificates. As in the case of 
all the other perinatal causes mentioned, 
information on these conditions must be 
made available in order to institute preven
tive measures. 

In contrast to these changes in the posi
tive direction in the assignment of under
lying causes, shifts in the opposite direction 
were observed in other grnups or categories, 
such as birth injury without mention of 
cause (category 772), anoxic and hypoxic 
conditions (776), immaturity (777), and 
other conditions of newborn (778). All 
these conditions represent consequences of 
more specific causes and therefore do not 
constitute satisfactory underlying causes. 
Their diagnoses, however, are of great im
portance since they provide a description 
of the extent of damage to the child, in 
addition to that resulting from more specific 
causes susceptible of prevention. If assign
ments to these less specific causes and con
ditions have been decreased as underlying 
causes, their "recovery" can be obtained 
through the study of multiple causes, as was 
shown in Chapter VI. 

Immaturity (category 777) presents a 
major problem. In the 1965 Revision of the 
International Classification of Diseases 
(WAO, 1967), the notes for use in primary 
mortality coding (page 432) include the fol
lowing statement: 

"777 Immaturity, unqualified 
778.1 	Post-maturity 
779.0 	Maceration 

Not to be used if any other cause of 
perinatal mortality is reported." 
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TADLI201. Infant Deaths from Certain Perinatal Causes as Underlying Causes Based on Death Cer
tifictes and on Final Assignments, with Ratios,' in 14 Projects. 

Deatha Duaths Deetha Deatha Deathe 

Ratio Ratio Ratio Ratio Ratio 

Total perinatal Matermal Diffioult Other complications Conditions of 
caue, conditions, labor prumnno, childbirth placenta, cord 
(700-778) (760-763) (764-768) (89) (770,771) 

1* 
Totals ..................5,879 8,231 1.06 100 il 8.11 143 897 8.27 139 1,473 10.60 140 648 4.63
 

ARGENTINA 
Chaco Province ........ 296 305 1.03 4 20 3.00 19 49 2.58 12 71 8.92 a 21 4.20 
San uanProvince .... 442 4&R 1.04 4 32 R.00 20 103 5.15 20 108 8.40 14 39 2.79 

90.1VIA project ........ 347 35 1.02 1 37 37.00 3 76 23.33 4 A3 13.3 2 32 38.00
 
BRAZIL 

Retile................ 024 639 1.02 3 27 9.00 8 81 10.20 5 122 24.40 a 87 11.40 
Ribeirlo Pr1to.......... 361 359 0.99 7 19 2.71 18 48 3.20 I 80 80.00 7 23 3.29 
85oPaulo ........... 1.072 1,110 1.04 10 10 20.30 24 108 12.00 33 247 7.48 15 98 0.40 

CANADA 
Sherbrookce............ 124 123 0.99 3 18 6.00 4 11 2.75 10 38 3.80 8 18 2.24 

CHILE project .......... 429 S00 1.18 20 37 1.85 12 89 5.75 IS. 126 8.40 22 80 8.00 
COLOMBIA 

Call .................281 301 1.07 8 43 5.38 8 52 0.50 12 87 8.58 3 18 8.33
 
Varttaeon.............113 114 1.01 & 15 3.00 7 20 2.86 2 15 7.50 8 21 2.2
 
Medellin ........ 222 248 1.12 0 33 3.7 t 32 2.13 4 (18 17.00 It 35 4.38
 

JAMAICA 
Klngton-St. Andrew... 60 040 1.08 0 10 12.22 8 54 6.75 1 174 174.00 a 30 8.00 

MEXICO 
Monterrey 639 631 1.17 7 63 9.00 0 107 17.93 4 175 43.75 14 93 6.64............. 


UNITED STATES 
California project .... 433 427 0.99 20 53 5.20 7 27 3.86 18 129 8.06 .4 103 3.03 

Birth injury. liemolytic dicease Anoxi. hypoxlo Immaturity Other conditions 
causeun ified of newborn conditione of (ewbo n.(774,775) (778) (778) 

Totalh ..................A21 .321 0.62 150 183 1.16 2.223 1.875 0.75 1.010 229 0.12 544 192 0.35 

ARGENTINA 
Chaco Province ........ 37 21 0.87 II 11 1.00 53 68 1.28 123 3. 0.28 30 0 0.30 
Ban Juan Province ..... 38 29 0.70 13 18 1.38 127 96 0.76 152 8 0.05 54 23 0.46 

BOLIVIA project ....... 8 8 0.44 11 7 # 112 110 1.04 141 8 0.00 f12 14 0.23 
BRAZIL 

Recife ................49 48 0.94 5 8 * 228 220 0.97 213 43 0.20 I11 35 0.32 
Rlbe loPrtto......... 32 14 0.44 3 4 * 163 183 1.00 107 3 0.03 26 A1 0.10 
2S0 Paulo ............. 58 11 0.00 20 2 1.30 487 352 0.72 337 41 0.11 78 32 0.41 

CANADA 
Sherbroke.............I a * 8 10 1.28 41 19 0.40 37 3 0.08 4 1 ' 

CHILE project .......... 70 33 0.50 29 40 1.38 201 120 0.80 38 5 0.13 32 14 0.44 
COLOMBIA 

Call ..................14 8 0.57 17 10 0.50 144 96 0.67 6.5 a 0.08 10 4 0.40 
Cartagena ............. 11 
Medelli 

n 
.............. 40 

8 
19 

0.73 
0.48 

4 
9 

8 
8 

E
* 

43 
8.M 

22 
43 

0.51 
0.51 

12 
34 

1 
2 

0.08 
0.00 

21 
I8 

0 
8 

0.29 
0.44 

JAMAICA 
(ingston.St. Andrew... 40 27 0.8 i1 20 1.48 223 162 1.41 366 45 012 40 28 0.70 

MEXICO 
Monterrey ............ 71 34 0.48 19 20 0.84 15 225 0.64 182 21 0.06 41 7 0.17 

UNITED STATER 
California project ...... 34 15 0.44 4 5 # 231 73 0.32 79 19 0.24 i8 4 0.22 

Ratioof deaths on ansignment to thoeaslined from death certificates.final 
Includes only deathe with information available from death certificates and from other source. 

4 Includefive deathein 1-4 year age group: three from matesnal conditions by f8nlemibnmenh. onr frontthnicalc group 
on death rertificate, and one from unspecified onbirth injury death certificate. 
IfRatio not computed for lea than 20 deaths by each aulgnment, 
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Fla. 171. Infant Deaths from Certain Perinatal 
Causes as Underlying Causes Based on Death Cer
tificates and on Final Assignments in 14 Projects 
Combined. 
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On 1,910 death certificates immaturity 
was the only cause given and thus the 
coding was made to category 777. However, 
for 1,681 of these deaths information avail-

able from clinical or other records was used 

to make a specific assignment. Unfor
tunately many physicians fail to realize 

the value of stating the specific cause, for 

example,maternal condition such as placenta 
previa, toxemia, etc. As can be seen in 
Table 202, of the deaths attributed only to 
immaturity on death certificates, 184 were 
assigned to a maternal conditon (categories 

760-763), 119 to difficult labor (764-768), 
520 to other complications of pregnancy 
and childbirth (769), and 128 to conditions 

placenta and cord (770, 771). The per

centage distributions of deaths from these 
four important causes, showing the assign
ments originally made from death certif

icates, are presented in Figure 172. These 
data show clearly the lack of sufficient in
formation on these important causes of 
infant mortality-knowledge that is essen
tial as a basis for prevention of these con
ditions. 

TABLE 202. Final Assignments of Infant Deaths from Certain Perinatal Causes, Compared with Un. 

derlying Causes Stated on Death Certificates in 14 Projects Combined. 

Death certificate cause 

Total deaths ........................................ 


Same an final assignment ............................. 

Birth Injury, cause unspecified .................... 772 

Anoxic, hypoxic conditions ....................... 776 

Immaturity ..................................... 777 

Other perinatal causes ................. Rest of 760-778 

Pneumonia and influenza ..................... 470-486 

All other causes .................................... 


Maternal 
conditlonsb 
(760-703) 

No. 

Oil 

52 
35 

165 
184 
42 
55 
78 

Includes only deaths with information available from death 
b Includes three deaths in 1-4 year age group. 

% 

100.0 897 

8.5 94 
5.7 127 

27.0 329 
30.1 119 
6.0 72 
9.0 59 

12.8 07 

certificates and 

Final assignment 

Other 
Difficult complications 

labor pregnancy, 
(764-768) childbirth 

No. 

(769)
 

% No. % 

100.1 1,473 09.0 

10.5 108 7.3 
14.2 41 2.8 
36.7 435 20.5 
13.3 520 35.3 
8.0 117 7.9 
6.6 111 7.5 

10.8 141 9.0 

from other sources. 

Conditions of 
placenta, cord 

(770, 771) 

No. % 

648 99.9 

115 17.7 
39 6.0 

240 37.0 
128 19.8 
52 8.0 
31 4.8 
43 6.6 
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Fro. 172. Final Assignments of Infant Deaths from Certain Perinatal Causes, Compared with Under.
lying Causes Stated on Death Certificates in 14 Projects Combined. 

MATERNAL CONDITIONS DIFFICULT LABOR OTHER COMPLICATIONS OF PLACENTA AND CORD 
(611 DIATHSI 1897 DEATHSI PREGNANCY AND CHILDBIRTH CONDITIONS 

11,473DEATHS) 1640 DEATHS) 

~J270 36.7%, 9S~ 
31.0% 

3S.1%% 

%42 

DEATHCERTIFICATECAUSE. 

= SAMEAS FINAL CAUSE IMMATURITY OTHERPERINATAI CAUSES 
ANOXIC, HYPOXICCONDITIONS I BIRTHINJURY.CAUSEUNSPECIFIEDrM ALL OTHERCAUSES 

CONGENITAL ANOMALIES 

The increase in number of deaths due to 
congenital anomalies of all types was small, 
15 per cent (Table 203). The largest in-
crease was noted in Recife, where 61 deaths 
were assigned to anomalies on the basis of 
death certificates and 108 on final assign-
ment. In Medellin and in Kingston-St. 
Andrew there were increases of 33 and 26 
per cent.For anomalies of the nervous and the 

digestive sytes othe increases foralldige stive systems the in creases for allproect ere40 nd71 per cent,cobied 
projects combined were 40 and 7disease 
respectively. In Monterrey, where anoma
lies of the nervous system were found to be 
unusually frequent, the number rose from 
56 to 79, or 41 per cent. In addition there 
were six deceased infants without death 
certificates who were known to have had 
serious anomalies of the nervous system, 
and six others for whom death certificates 

but no clinical information or data from 
home interviews were available. Thus, from 
the death certificates alone, only 62 of the 
91 deaths due to these anomalies would 
have been known. 

Shifts within the broad group of congeni
tal anomalies in some areas were in part due 
to greater specificity in the assignment. For 

instance, in the California project deaths 
from congenital anomalies affecting multiples s e s ( a e o y 7 9) t e n D wh ' systems (category 759), other than Down's 

(759.3), had 18 assignments on the 

death certificates and only eight in the 
final assignments in the Investigation. 

An increase was noted in anomalies of the 
digestive system in all projects combined, 
from 191 on the basis of death certificates to 
327 on final assignment. Increases were ob
served in each of the projects. 
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TABLE 203. Deaths Assigned to Congenital Anomalies as Underlying Causes Based on Death Cer

tificates and on Final Assignments, with Ratios,* in Children Under 5Years of Age in 14 Projects. 

DeathsDeaths Deaths 

Ratio 
Death@ Deaths 

RatioRatio __ -1RatioRatio 
i nt itft,Prjetat Final 

anomaliesDigestive OtherNervous Ifeart, circulatory system1 am ail70-59an mtemCongenital eyotem eyotemanomalies 
(748. 747) (49N731) (rt of 740-759)

(740-759) (74-31 

191 327 1.71 287 273 1.02 
1,378 1,590 1.15 272 380 1.40 648 010 0.94

Totsi,................. 


and from otheriro, death certificates sources.withinformation 1vailatle 

ARGENTINA 
Cho Provine ........ 
Ban Juan Province ..... 

BOLIVIA project ........BRAZIL, 

42 
95 
34 

0 
93 
37 

1.19 
0.98 
1.00 

8 
18 
2 

9 
22 
a 

1.22 
# 

22 
48 
1 

18 
32 
11 

0.82 
0.70 
0.73 

3 
13 
13 

11 
31 
19 

3.67 
2.38 
1.46 

9 
is 
4 

12 
8 
2 

1.33 
0.44 
# 

Rcife ................. 1 
RilbeirlioPrfto ....... a8 

8ito Paulo ........... 222 

105 1.77 
76 1.12 
237 1.07 

14 
0 
41 

31 
12 
8 

2.21 
1.3t.1 
1.41 

3A 
27 

123 

41 
28 
111 

1.17 
1.04 
0.100 

7 
1 
23 

23 
21 
44 

3.29 
1.31 
1.01 

5 
to 
35 

13 
15 
24 

2.0 
0.94 
0.119 

CANADA 
Sherbrooke........... 0 

CIILE project I28.......... 
10 

174 
1.12 
1.12 

30 
28 

33 
3 

1.10 
1.44 

s0 
74 

32 
62 

1.07 
0.84 

0 
24 

9 
34 

# 
1.42 

14 
32 

io 
42 

1.14 
1.31 

COIOMIBIA 
Call.................. 65 
Cartaena............ 46 
Medellin ............ 0 

01 
7 

80 

0.94 
1.24 
1.33 

7 
7 
a 

12 
0 

It 

1.71 
# 

1.83 

39 
24 
32 

31 
20 
28 

0.85 
0.83 
0.8 

11 
10 
10 

14 
14 
21 

1.27 
1.40 
2.10 

8 
5 

12 

2 
14 
20 

# 
2.90 
1.07 

JAMAICA 
Kinaton-St. Andrew.. I1 140 1.26 17 24 1.41 41 So1 I.37 10 20 1.62 37 34 0.92 

MEXICO 
Monterrey .............181 210 1.19 51 70 1.41 74 73 0.09 20 44 1.52 25 23 0.92 

UNITED STATEq 
California project .... 8155 1.088 32 39 1.2. Go 05 0.98 10 15 1.60 47 4, 1.02 

Ratio of deaths on final esignment to those auined death certificates.froin 
only deathsIncludes 


N Rationot cnputed for lemthsn 10dethi. by earlhemigomnt. 

OTHER CAUSES 

one specific For the deaths certified as 	 due to ill-Five groups of causes and 
in Table 204 to show defined conditions, specific underlyingcategory are given 

the changes on final assignment. In three causes could usually be determined on the 

of these groups-diseases of respiratory basis of additional evidence obtained. For 

system, other defined diseases, and symp- all but 14 per cent of the 851 deaths in these 
assigned.toms and ill-defined conditions-there were categories, a specific cause was 

Paulo, and Monlarge reductions. Whereas 5,846 deaths were 	 In Chaco Province, Sdo 
deaths attribattributed to respiratory diseases on death 	 terrey, the 142, 149 and 171 

uted to these conditions on death certificatescertificates, only 4,546 or 78 per cent were 
so assigned on the basis of clinical and other 	 were reduced to 25, 11 and 9, respectively, 

on final assignment.information available. In many of these the 
Deaths from the "sudden death synrespiratory disease was the terminal event. 
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TADUx 204. Deaths Assigned to Certain Underlying Causes Based on Death Certificates and on Final 
Assignments, with Ratios,* in Children Under 5 Years of Age in 14 Projects. 

rrooIolo 

. . . . 
Totalb........... 

ARGENTINA 
.
ChonProne..... 

So Ju pgrovince.. 
BOLIVIA pro t.... 
BIRAZIL. 

Raef. .. . 
R11nalrol8o . 
61o Paulo ........ 


CANADA
 
herbioke.... 

CHILE pro). .... 
COLOMBIA 

CoIl. . . 
Cul0at . .. 
M.0,lln .. . 

JAMAICA 
Ki..nn-St. Ain,.o 

MEXICO 
Monum-y 

UNITED STAIT" 
Califoml. pro . 

o roath. Dntha 

4tll0r" i-nalr.102 
421 4.1tIllo 

D oleasmaof a o 
NNIt' 520"348V) 

Dioeo of Other defined 
a...yte 

Suidd dotlh 

884 am 0.97 5648 1.316 0.78 1,100 769 0.70 39 233 3.9 

8 39 0.67 257 237 0.92 44 37 0.64 4 8 I 

85 66 0.78 42A 397 0.03 3 49 0.59 3 22 7.33 

45 ,15 0.78 1.149 .,075 0.93 99 37 0.37 4 13 3.25 

71 at 1.14 618 403 0.5 868 so 0.93 - a 0 

3 31 0.9 197 120 0.61 45 36 0.73 - A • 

19 217 1.1 ,1017 027 0.9 193 240 0.90 - 2s 

0 6 0 25 21 1.0 27 25 0.93 I 6 0 

102 112 1.10 384 492 0.63 101 70 0.75 30 t 1.3 

44 
26 
32 

42 
23 
11 

140 
0.2 
1 .13 

220 
128 
170 

160 
201 
14 

0.72 
0.79 
0..1 

47 
76 
50 

40 
30 
35 

0.05 
0.47 
0.70 

2 
I 
3 

13 
0 

18 

0.00 
8 

.. 33 

47 .1 1.13 210 130 0.02 22 fi8 0.71 - 13 * 

117 87 0.74 732 .19 0.73 141 M3 0.40 2 22 11.00 

26 25 0.06 113 02 0.19 42 33 0.93 0 1 37 4.11 

R atio of dmthi on final 20.= asn drolmdeth emrlim ".1.te 
.* hnludn; only d.ol. wit, nl on 1-. .1 o fvail r f l ni lrno2 otler bnod1rn 

Diii-soor not in 'lu
1
id el . ,hre in T 19I. . 09,201, 1. and 204. 
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drome" (category 795) increased from 59 
to 233. In Silo Paulo, for example, 18 deaths 
were assigned to this syndrome whereas 
none had been so stated on death certif-
icates.. In the Chile project the deaths at-

tributed to this syndrome increased from 30 
to 46, and in California from 9 to 37. Ac-
curate measurement of this important prob-
lcm is essential in order to provide guide-
lines for studies of causes and means of 
prevention, 

On the whole, there was little change in 

the external causes and diseases of the ner-
vous system as assigned from the death cer-
tificates. However, the data for the indi-
vidual projects reveal an increase in Recife 
for external causes, from 27 to 41 deaths. 

• * * 2tional 

In summary, the fact that the underlying 
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causes assigned in the Investigation were 

in general agreement with only 52.5 per 
cent of those derived from death certificates 
(coded in accordance with international 
rules and procedures) indicates major short
comings in certain aspects of current official 

mortality statistics that affect their useful

ness for health planning. This is in addition 
to other deficiencies in the quality of these 
statistics described earlier, such as lack of 
registration of deaths in early life. For a 
common communicable disease of childhood 

such as measles, only 55.4 per cent of the 
deaths could have been known from death 
certificates, and in several projects the 
numbers of measles deaths were more than 
doubled in the final assignment using addi

information. The distinction between 

terminal condition and underlying cause 
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needs to be made clear to certifying phys-
icians. 

Specific types of nutritional deficienry-
protein malnutrition and nutritional mnras-
mus--are not being recognized sufficiently 
by the medical certifiers, as a fivefold 
increase was noted for the more severe 
form: protein malnutrition, or kwashiorkor. 

The maternal conditions and conditions of 
placenta and cord as well as other important 
perinatal causes also are being missed. 

The Investigation has uncovered many 
problems connected with the statement of 
underlying cause on death certificates. 
These findings should serve to bring to the 
attention of certifying physicians the im
portant contribution they can make to the 
improvement of mortality statistics. Teach
ing through cliiucal-pathological confer
ences would be beneficial. Thus, complete 
certification of multiple causes of death 
becomes a problem of medical education. 



Chapter XVIII 

Highlights and Recommendations 

The Inter-American Investigation of 
Mortality in Childhood, in which 35,095 
deaths of children under 5 years of age were 
studied in 15 different projects, has un-
covered and measured health problems for 
which solutions must be sought. This heinis-
pheric research project has demonstrated 
the great value of geographic studies of mor
tality with comparisons of the findings in 

widely separated areas. The patterns in 
each of the areas studied appear to be dis-
tinct; no two projects had the same type or 
size of problems. Therefore, the findings in 
each area make a unique contribution to 

knowledge of conditions in the locality, 
state, province, and country in which the 
project was situated, while at the same time 
adding to the understanding of health prob
lems of the Hemisphere and of the world. 

Highlights of the Investigation are given 
in this chapter, along with recommendations 

concerning action that could be taken at the 

local, national, and international levels for 

the improvement of health in childhood, 
which in essence means improvement of the 
health of families, communities, and na
tions. 

HIGHLIGHTS
 

Fifteen concise statements of the findings 
of the Investigation are given as highlights, 
Although nutritional deficiency is con-
sidered the outstanding problem and is 
stated first, the order of the others does 
not necessarily reflect their relative impor-
tance. Many of the problems are closely 
interrelated, and their analysis makes clear 
the need for a comprehen sive approach in 
health planning in order to attain the over-
all objective of maternal and child health 
programs, that is, optimum growth and de-
velopment of children as an indispensable 
requirement for the well-being of societies. 

First. Nutritional deficiency was the 
most serious health problem uncovered in 
the Investigation, as measured by its in
volvement in mortality. This condition is 
coupled with low weight at birth, and the 
two conditions combined are endangering 
the survival and hampering the growth and 
development of infants and young children 
and probably of future mothers. Through 
the study of mortality by multiple causes, 
57.0 per cent of the children who died under 
5 years of age were found to have had im
maturity or nutritional deficiency as either 
the underlying or an associated cause of 

345 
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death. In several areas two-thirds of the 

deceased children had such evidence of in-

creased susceptibility to disease. 
Immaturity indicates a deficit in growth 

and development of the infant at birth, and 
low birth weights are believed to be attrib-
utable at least in part to the poor nutri-
tional state of the mothers. Breaking this 
vicious cycle is mandatory. Mothers must 
be provided with sufficient food of good 
quality so that they will be able to produce 
healthy children. 

Immaturity and nutritional deficiency 
were found to be even more serious in rural 
areas thnn in the neighboring cities, the 
magnitude of these problems in the rural 
sector of Latin America having been un-
covered for the first time in the Investi-
gation. 

The impact of nutritional deficiency and 

low birth weight at a stage when the infant 
normally undergoes rapid growth and de-
velopmcnt should be considered not only 
in terms of mortality but also and prin-
cipally in terms of the effects on the future 
health of the survivors, 

Second. For the first time mortality from 

nutritional deficiency has been analyzed by 

age at death and by type of deficiency, and 

a geographic description has been provided 

for urban and rural populations in 13 pro-

jects in widely separated areas of Latin 

America. 
The peak of mortality from nutritional 

deficiency was in infancy, as early as the 

third and fourth months of life, but the 

patterns differed markedly in the 13 pro-

jects. In six projects mortality was excessive 

early in life, in the first few months; in six 

others high rates extended into the second 

year; and in the rural areas of the El Sal-

vador project mortality from this cause 

continued during the first five years of life. 

Mortality from protein malnutrition in

creased to its peak in children 12-17 months 

of age, while nutritional marasmus caused 

high rates in infants from 2-6 months old. 

Third. Only through the study of mul
tiple causes was it possible to measure the 
magnitude of health problems in infancy 
and childhood. Analyses of associated as 
well as underlying causes of death were 
necessary in order to uncover important 
interrelationships such as the synergistic 
action of infectious diseases and nutritional 
deficiency, and the effects of complications 
of pregnancy and childbirth on products of 
gestation as measured by weight and con
dition of the newborn. 

To implement the recommendation made 
after the first Inter-American Investigation 
of Mortality in adults (1962-1964), this 
Investigation has sought to study the epi

demiology of diseases, not by isolated en
tities but by analyzing combinations of 
pathological states. Modern data processing 
methods, including tabulation by computer, 
have proved valuable in carrying out these 
analyses of multiple causes. Use of such 

tabulations and analyses should be extended 

widely for the study of vital statistics in 

cities and other selected areas where satis

factory data can be obtained in developing 

countries, as well as in highly developed 

countries of the world. 

Fourth. Official mortality statistics fail 
to reveal the real magnitude of health 

problems. in the Investigation registration 

of neonatal deaths was found to be so in

complete that it is certain that mortality 

in this period of life has not been sufficiently 

known. For the 15 projects combined, 13.2 

per cent of the neonatal deaths had not 

been registered; in one project half had not 

been registered, and in two others more than 

one-fourth. The outcome of each pregnancy 



ChapterXV1iI. Highlights and Recommendations 347 

should be ascertained and recorded, that is, 
whether a live birth or a fetal death, in 
accordance with the definitions established 
by the World Health Organization. Coin-
plete data on weight at birth for all live 
births, including infants who die in the 
neonatal period, are essential for analyses 
of neonatal mortality and for an under-
standing of the role of immaturity as an 
associated cause of death. 

Only 52.5 per cent of the death certificates 
were in general agreement with the under-
lying causes that were assigned in the In-
vestigation on the basis of additional 
clinical and pathological information ob-
tained from hospital and autopsy records 
and during interviews conducted in the 
homes of deceased children. Even for a con-
mon communicable disease of childhood 
such as measles, mortality could have been 
known from the death certificates for only 

55.4 per cent of the 1,777 deaths attributed 
to this disease on final assignment, using 
data from at least one additional source. 

Health planning based on such incomplete 
data cannot be realistic. The next steps, 
therefore, should be directed toward further 
improvement of the completeness and qual- 
ity of vital statistics, hospital statistics, and 
medical certification of death. 

Fifth. The role of the infectious diseases 

as underlying causes of death has been 

clarified, with diarrheal disease being found 

as the principal cause and measles second 

in importance. The death rate from in-
fectious diseases was shown to be 23 per 

cent higher than could have been known 
- from the official death certificates. Fail-
ure to include the infectious diseases on 
death certificates, even when evidence of 
them is available on clinical records, has 
restricted knowledge of the size of these 
health problems in many areas. In the case 

of measles, for example, mortality in five 
projects was found to be more than double 
that recorded on death certificates. Prior 
to the Investigation immunization programs 
against this important disease of childhood 
had been undertaken in only one of the 
Latin American countries included in this 
study, namely Chile, as was evident from 
the data collected on vaccinations. 

The synergistic action of infectious dis
eases and nutritional deficiency, as demon
strated in the Investigation, should be taken 
into account when planning health pro
grains, so that measures for prevention of 
such deficiency as well as immunization 
against infectious diseases and other meas
ures may be properly coordinated. 

Sixth. The relationships of abnormal 
conditions in the mother before and during 
childbirth, complications of pregnancy and 
immaturity, and their effects on the prod

uct of conception have been measured for 
the first time. This analysis was made pos
sible by the study of multiple causes. 
Maternal conditions and difficult labor as 
underlying causes of death were increased 
sixfold by the additional information col
lected in the Investigation; other complica
tions of pregnancy and childbirth were 
increased more than tenfold, and conditions 

of placenta and cord combined over four 

times. Surprisingly high proportions of 

deaths in the neonatal period were of new

born infants of low birth weight. 

Seventh. The Investigation has un
covered excessive frequencies of deaths 
from congenital anomalies of the nervous 
system in three projects. In the two Latin 
American projects-El Salvador and Mon
terrey, Mexico-research into the causation 
of spina bifida is essential in order to de
termine if some type of nutritional defici
ency or a toxic or environmental factor is 
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involved. , Since some deaths from spina 

bifida and other anomalies of the nervous 

systemi occurbefore birth and thus are fetal 

deaths, only a limited part of this problem 

may have been uncovered in the Investi-

gation. In these projects the principal col-

and their staffs made certainlaborators 

that deaths of all such products with evi-


dence of life were included in the Investi-

gation. Moreover, damage other than that 

causing death (fetal deaths and infant 

deaths) should be explored in the surviving 

children. 
In the Sherbrooke project in Canada 

anencephalus was found to have excessive 

frequency, and the causes should be sought. 

Although the frequency of spina bifida also 

was high in Sherbrooke, this was due in 

part to the fact that this condition was 

found at times in combination with anen-

cephalus. 

Eighth. Marked variations in patterns 

of mortality were noted for certain other 

causes and groups of causes such as diseases 

of the nervous and respiratory systems, 

malignant neoplasms, external causes, and 

the sudden death syndrome. Mortality from 

malignant neoplasms in childhood was 

greater than that revealed by mo 'tality 

statistics of the respective counti',s :'d 

thus the groundwork is being laid for studies 

on causation of these conditions. Sudden 

death was found more frequently among in-

fants of young mothers (less than 20 years 

of age) than among those of older mothers. 

In this way, the study of patterns of such 

diseases by geographic area provides bases 

for planning health programs aL well as 

clues for further research. 

Ninth. Child mortality in rural areas of 

the. projects included in the Investigation 

was much higher than in the neighboring 

cities, thereby reflecting the seriousness of 

health problems in those sectors. These 

studied in the Investigation,rural areas 
because of their closeness to the urban 

centers, cannot be consideredmedical 
typical of the large rural populations of 

Latin America where mortality in child

hood is probably at least twice as high as 

in the cities. 
The variation in mortality was greatest 

for children in the second year of life, the 

highest rate (in a rural area) being more 

tlin 50 times the lowest (in suburban 

California). To reduce mortaiity in child

hood, major attention must be given to 

rural areas in Latin American coantries. 

Because of lack of registration of deaths, as 

well as the deficient quality of certification, 

the extent and L-:riousness of health prob

lems in most rural areas in Latin America 

remains obscure. 

Tenth. Excessive reproductive wastage 

has been revealed through the study of 

mortality in products of previous preg

nancies of the mothers of deceased children 

included in the Investigation. In two pro
jects with high death rates, Recife and El 

Salvador, more than 30 per cent of the 

products of previous pregnancies were found 

to have died. 
In projects with high birth rates, high 

proportions of the deceased infants studied 

in the Investigation were of fifth or higher 

birth orders (e.g., 50.7 per cent in Recife 

and 48.6 per cent in Monterrey). Death 

rates were found to be excessive in infants 

of fifth or higher birth orders ill the two 

Latin American projects that had data 

available on live births; those rates were 

90.0 and 90.6 deaths per 1,000 live births 

in the Monterrey and Chile projects, in con

for first births.trast to 40.5 and 39.4 In 
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recent years when a sharp decline in the 
birth rate occurred in the Province of San-
tiago in Chile, a shift was noted from high 
birth orders to lower birth orders in which 
infant mortality is less. 

Information on the distributions of live 
births by age and parity of mothers was 
limited; the data by age were available for 
only five of the Latin American projects, 
and by parity, for only two projects. Such 
data are essential for conducting analyses 
that will lead to a fuller understanding of 
patterns of reproduction and of neonatal 
and infant mortality. Planning for healthy 
and intelligent children is a vital and in-
tegral part of health planning. For such 
planning, basic data are indispensable. 

Eleventh. Breast feeding for one month 

or longer had been provided for only 52.5 
per cent of the infants who died in the 
postneonatal period; also, only 18.4 per cent 
of those dying at 6-11 months of age had 
been breast fed for six months or longer, 
In two projects in Brazil and in El Salvador 
the proportions of infants breast fed for a 
month or longer were very low: 26.8 per 
cent in Recife, 35.5 per cent in Sdo Paulo, 
and 37.9 per cent in El Salvador. In breast 
fed infants lower proportions of the deaths 
were due to diarrheal disease and nutri-
tional deficiency than in those never breast 
fed. 

Prior to this Investigation, breast feeding 
was believed to be the usual method of 
feeding infants in early life in Latin Amer-
ica. Therefore, the markedly different pat-
terns found were unexpected. 

Infants in these societies who are never 
breast fed fail to receive a life-giving food 
that both protects against infection and 
disease and provides the nutrients necessary 
for growth and development, 

Twelfth. An inverse correlation was 
found between infant mortality and pre
natal care of mothers. The variation in 
proportions of mothers of deceased infants 
receiving such care was great, from 16.9 to 
96.7 per cent. In five areas (three of them 
rural) less than half of the mothers had 
received any medical attention in the pre
natal period. In contrast, there were nine 
areas in which more than 80 per cent had 
made at least one visit for prenatal care. 
The provision of this service for all mothers 
is a necessity. 

Thirteenth. The level of education of the 
mother was shown to be a valuable indicator 
of socioeconomic status, as has been demon
strated also in studies of differential mor

tality in the United States. Education of 

mother is a measure of many socioeconomic 
variables. Mothers with little or no educa
tion usually are of families with low income, 
poor housing, deficient water suppi;, and 
sanitary facilities, and without adequate 
prenatal and other medical services. This 
measure is therefore an appropriate one for 
use in health planning and in future re
search. 

There are certain segments of the popu
lation in the Latin American projects, as 
revealed by the data in Chapters XIV-XVI, 
in which conditions are probably relatively 
as favorable as in highly developed coun
tries. In these segments the proportions of 
the deaths of children under 5 years of age 
which occurred in the neonatal period were 
as high as in the Northern American pro
jects (over 60 per cent in both). However, 
very large proportions of families of de
ceased children in the Latin American pro
jects lived under such unfavorable condi
tions that high percentages of the deaths 
occurred in the postneonatal period and at 
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14 years of age, the periods in which 

mortality can be reduced drastically by 

known methods. These populations are at 

the greatest risk of disease and death and 

must be provided with at least the minimumn 

health facilities and services. 

Fourteenth. The availability of piped 

water supplies varied markedly in the Latin 
areas 90 per centAmerican areas. In four 

or more of families in which neonatal deaths 

occurred had piped water inside the house 

or available from a communal facility, 

while in five (two cities and three rural 

areas) less than one-fourth had water ser-

vice available. For the 13 Latin American 

cities combined, 69.4 per cent of such fain-

ilies had piped water (37.1 per cent inside 

house) but in the eight other onlyareas 

28.8 per cent had that service (15.0 per cent 

inside house). These findings in families 

of infants (lying in the neonatal period, 

which are probably quite similar to those in 

the general populations of the same areas, 
to the newcan be considered in relation 

Special Meeting of Min-goals set by the 
of the Americas for theisters of Health 

daey, tof thovie water7 s wit1 

namely, to provide water services with house 

connections for 80 per cent of the urban 
population and water for 50 per cent of the 

rural population. It can be seen that attain-

ment of these goals poses a great challenge. 

Of the families of infants who died in the 

postneonatal period, lower percentages were 
in citiessupplied with piped water (60.2 

and 21.6 in the eight other areas), findings 

which indicated that environmental condi-

tions as measured by this parameter were 

much less favorable than in families in 

which neonatal deaths occurred. A negative 

correlation was established between post-

neonatal death rates and the percentages 

of homes with piped water among families 

of infants dying in the postneonatal period. 

The inverse relation was even clearer when 

death rates were correlated with percentages 

of homes with piped water inside the house. 

Provision of water supplies (and sani

to much higher proportionstary facilities) 
urban and rural areasof families in many 

is essential if major reductions in mortality 

are to be achieved. 

Fifteenth. Coordinated, community-cen

tered research has clearly been demon

strated to be a sound method of uncovering 

health problems and providing data needed 

for the establishment of effective programs. 

The Ministers of Health of the Andean 

Region (Colombia, Ministry of Public 

Health, 1971) expressed their recommenda

tion on this point as follows (in translation) : 

If we really desire to invest resources effec
tively, we need to measure and evaluate the 

known problems and to uncover those that re

main hidden or whose magnitude is unknown. 
the utmost im-Operational research acquires 

the coverage andportance, both for assessing 
and for layingproductivity of existing systems 

the bases for new designs and methods of work. 
To achieve this end, it is important that our 

countries not remain in isolation but combine 

their efforts for the conduct of joint research 

programs such as the "investigation of mortality 

in children under 5 years of age," just completed 

by the Pan American Health Organization in 

cooperation with various countries-among them 

Bolivia, Chile, and Colombia, members of the 

(Andean) group. 

The overall significance of this research 

project, therefore, is its value for the estab

lishment of a new policy, by the Organiza

tion and other international agencies, to 

support and conduct, in cooperation with 

the countries, community-centered research 

as an essential part of health programs. 
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MATERNAL AND CHILD HEALTH AND NUTRITION 

The Investigation has provided the most 
exact measurement possible of the magni-
tude of problems underlying child mortality 
in 15 projects in the Hemisphere. The evi-
dence presented indicates the urgent need 
for action to find solutions for the main 
problems uncovered. A multidisciplinary 
and intersectoral al)proach should be in-
troduced to develop progranis that will 
make optimum use of resources to deal with 
the most serious of the multiple conditions 
and factors found to be responsible for 
mortality and morbidity. The degree of 
risk at the level of community, family, and 
individual must be taken into account in 
setting the order of priorities. 

A top priority is the promotion and at-
tainment of an ol)timum state of nutrition 
for pregnant and nursing women and for 
the products of conception. Prevention of 
low weight at birth (immaturity) and Of 
nutritional deficiency is considered a much 
more effective and less expensive endeavor 
than care of the immature infant and cx-
tended treatment of the malnourished child. 
These two conditions of high vulnerability 
are main contributors to excessive mortality 
and to permanent deficits in growth and de-
velopinent. The highest priority, therefore, 
is to assure the mother adequate medical 
care and good nutrition so that she will 
have healthy and intelligent children. 

Parents should be provided with guidance 
and assistance so that they may attain 
optimal reproductive patterns in respect to 
age of mother and intergestational intervals. 
This must be considered a top priority 
within programs of family health in order 
to safeguard the physical condition and 

intelligence of children and hence the well
being of societies. 

Breast feeding of sufficient duration and 
the timely addition of adequate foods to the 
diet of the weaning child should he en
couraged as essential life-giving measures 
in developing areas. The use of these pro
tective measures to guard against iualnu
trition and gastrointestinal infections should 
go hand in hand with other basic actions 
to reduce the magnitude of what has been 
shown to cause the most serious health 
problems in developing areas: the complex 
of nutritional deficiency-infection. Among 
these measures, extension of immunization 
programs, including vaccination against 
measles in all countries, and provision of 
piped water supplies appear to be manda
tory. 

All these basic activities should be car
ried out as part of an integrated maternal 
and child health program and within a gen
eral plan of health and social progress. Insuch a program the various phases of the 
infant's development (intra- and extra
uterine) should be viewe(l as a continuum, 
so as to take into account the interrelation
ships of causes and factors that have been 
discussed throughout this report. 

Methods for increasing the efficiency of 
each component of the program and for 
recognizing and measuring high risk must 
be developed, along with measures for ex
tending services to groups of population 
that require them most. Certain basic prin
ciples of health administvation recom
mended by the l)rincipal collaborators 
(PAHO, 1972-c)-such as regionalization 
of health services, integration of preventive 
and curative aspects on a functional and 
programmed basis to provide continuous 
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as well as max-care to mother 'and child, 
imum utilization of auxiliary personnel-

may be effective in many areas of Latin 

America in coping with the massive needs. 

Tile findings presented in the preceding 

chapters should be of assistance to health 

authorities for the establishment of priori-

ties. Use could be made of the data related 

to characteristic patterns of disease, specific 

factors involved in mortality, and basic in

dicators, as means of determining levels of 

risk and utilizing resources to best ad

vantage for dealing with the problems un

covered. 

IN THE HEALTH SCIENCESEDUCATION 

The universities and in particular the 

schools of medicine and public health, work-

ing through the principal collaborators and 

their staffs, made highly significant contri-
butions to the conduct of this Investigation, 
and to the results set forth in this report. 

Such important participation by univer-
sities in community-centered research 

should be continued in the future, in order 
to uncover health problems and plan for 

their solution at the local, national, and in-
ternational levels. Since the success of this 
endeavor is dependent on the preparation 
of the health team through educational pro-
grams directed toward the development and 

well-being of communities, teaching and re-

search activities should be combined to pre-
that will be needed for pare the manpower 

the health sciencesthe task. Students of 

and all types of personnel of health agencies 

of the importance ofshould be made aware 

securing basic data of high quality for the 

planning, execution, and evaluation of 
health programs as well as for teaching 

The term health sciences is usedprograms. 
in the broad sense, to include medicine, 

nursing, midwifery, dentistry, social work, 

and all types of activities performed by 

public health personnel. 
Closer working relationships should be 

established between universities-which are 

most valuable instruments of change-and 

the health agencies. To this end the follow

ing recommendations are made. 

First. Students at all levels in the various 
health disciplines should become acquainted 
with the status and problems of health in 

the community. They should also be made 
aware of their responsibility for recording 

and making use of the facts, as the basis 
for a clear definition of problems and the 

introduction of measures leading to their 
solution. 

Second. The planning and conduct of re

search and practical studies by universities 
in the community should involve the staffs 

and facilities of the health services, and 
I
 between thefor coordinationmechanisms 

two kroups should be developed so that nev 
information may be utilized to plan and 

for the benefit carry out concrete actions 
of the population. 

The experience of this Investiga
tion could assist toward a better definition 

of methods for teaching the disciplines re

.Third. 

lated to maternal and child health. Indeed, 

the findings should facilitate the selection of 

priority areas for study and above all serve 

to demonstrate the complexity of the factors 

determining the state of health of com

munity, family, and individual. This com
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plexity makes clear the need to introduce 
the multiple-cause approach in the study of 
factors involved in morbidity and mortality, 
The adoption of such methods in teaching 
will encourage team effort in the task of 
defining and solving health problems. 

Integration, or as a minimum, close co-
ordination of obstetrics and pediatrics, with 
a strong component of preventive aspects, 
should be established in teaching and train-
ing programs so as to provide basic knowl-
edge of all the multiple factors affecting the 
health of mother and child. 

Concerted efforts to attain high quality 

in delivery of health services should be the 

aim of teaching and training, just as they 

also of clinical and community-should be 
centered research. The relationship is re-
ciprocal in the sense that good training and 

tcrchin thel ase et rai and 

teaching as well as current research are 
necessary for improving the quality of 

health services. 
Continuing education in maternal and 

child health disciplines, using the facilities 
of health services as well as university 

resources, is essential. Problems such as 
those revealed by this Investigation should 
have precedence in the program of instruc
tion, and efforts should be made to reach 
every member of the health team, including 
midwives as well as such empirical per
sonnel as lay midwives or lay birth atten
dants, who must learn to comply with at 
least the minimum standards in the care of 
women at childbirth and of the newborn. 
Such personnel should be supervised, as
sisted, and taught the essentials of care of 
uncomplicated cases and the procedures for 
prompt referral of patients in whom a coin
plication is found or suspected. 

The efforts undertaken by the teams, par

ticipating in this Investigation should be 
continued and carried forward, by setting up
teaching programs and centers in the differ

ent schools to disseminate and encourage 

wide application and further develo)ment of 
community-centered research. All the ex

periences in this Investigation, including 
the difficulties, are useful for gaining knowl

edge of and working out solutions for the 
many problems uncovered. 

DEVELOPMENT AND IMPROVEMENT OF
 
BASIC HEALTH DATA AND STATISTICS
 

For geographic studies of diseases it is 
necessary to have available or develop basic 
data from different areas. There is a wealth 
of such data to be found in the Americas, as 
the areas have varied characteristics and 
these must be taken into account in order to 
obtain complete and comparable informa-
tion on the epidemiology and, in particular, 
the causation of disease. Through the re-
search that has been completed, this In-
vestigation has pointed out the steps which 

are advisable for recording and collecting 
such data as well as for tabulation and 
analysis of the multiple causes and factors 
involved. 

The first and most important recommen
dation is that the outcome of each preg
nancy be recorded with as much information 
as possible. This should include condition 
of the newborn, birth weight, signs of life 

(Ruch as recommended by Chase et al., 
1972), and if death occurs, all possible in
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formation regarding underlying and asso-

ciated causes, in both mother and newborn, 

that may have contributed to the fatal out-

come, as well as exact age at death. Search 

for congenital anomalies is an esential part 

of this first examination of the niwborn. 

An expert committee of the World Health 

Organization (WHO, 1970-b) has recom-

mended a complete and uniform system for 

the registration of all live births and peri-

natal deaths. In such a system it is essen-

tial to distinguish clearly between those 

born alive and fetal deaths, in accordance 

with the WHO definitions. It is advisable 

to use a form for recording the out-ome, 

with statement of the evidence of sf,:ns of 

life, and basic information such as length 

of gestation, age and parity of mother, in-

fant's weight at birth, congenital anomalies, 

etc. Specific principles governing clinical 

records in the hospital as well as responsi-

bilities for registration of vital events were 

formulated by the principal collaborators 

(PAHO, 1972-c). 
These recommendations can be carried 

out readily in hospitals and health centers. 

Midwives and nurses as well as obstetricians 

and pediatricians can contribute to the con-

plete recording of such vital data. To eval-

uate the completeness of recording of these 

events, analyses of series of births and 
deaths are advisable at many levels, first in 

the hospital, and then in local areas such 

as a community, city or county, province or 

state, and finally in the country. The stan-

dard of 10 deaths in the first day of life per 
1,000 live births is a useful indicator for a 

hospital to use in evaluating the complete-
ness of recording. 

Until the coverage of the vital stafistics 

system is complete, analyses at the levels 

where it is complete are advisable-for ex-

ample, first for a district within a state, and 

later for the entire state and for the country 

as a whole. To increase the value of basic 

data, completeness of the information and 

quality in certification must be stressed. 

For calculation of death rates in a given 

area, essential data on infant's birth weight 

and on age and parity of mother must be 

provided for both the numerator (infant or 

neonatal deaths) and the denominator (live 

births) ; and the proper distinction must be 

made between mothers who are residents of 

the area and those who are non-residents. 

The leadership if the medical profession in 

establishing procedures in hospitals, health 

centers, and vital statistics systems is ir

portant so that the data needed for health 

programs and for research will become 

available. 
As an important step to achieve compar

ability as well as compliance with recom

mendations of the World Health Organi

zation to Member Governments, the defini

tions of a live birth and of a fetal death 

should be introduced and followed by all 

those with responsibilities in relation to 

vital events: obstetricians, pediatricians, 
nurses and midwives, as well as personnel 

employed in hospital records rooms, civil 

registries, and vital statistics offices. 
In the section on medical certification 

and rules for classification in the Inter

national Classification of Diseases (WHO, 
1967) the following statements are made: 

"From the standpoint of prevention of 

deaths, it is important to cut the chain of 

events or institute the cure at some point. 

The most effective public health objective 
is to prevent the precipitating cause from 

operating .... It is assumed, and rightly so, 

that the certifying medical practitioner is 

in a better position than any other indi

vidual to decide which of the morbid con
ditions led directly to death and to state 

the antecedent conditions, if any, which 
gave rise to this cause." 
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On the medical certificate of cause of 
death, in addition to Part I which is used 
for recording the underlying cause and 
events leading to death, Part II is provided 
for recording other significant conditions 
that unfavorably influenced the course of 
the morbid process and thus contributed to 
the fatal outcome. The Investigation has 
made clear tie enormous importance of tie 
associated causes, such as nutritional de-
ficiency and immaturity, in addition to the 
underlying causes. Thus, completeness and 
correct use of medical certification and the 
inclusion of statements on botih underlying 
and contributory causes are essential. The 
multiple-cause approach is necessary in 
order to establish the relationships between 
agent andi host in mortality, 

Combined efforts by clinicians and path-
ologists will result in better definition of 
the underlying cause and contributory con-
ditions and the chain of events leading to 

death. Strengthening the important dis
cipline of pediatric pathology, including 
clinical laboratory aspects, will enrich our 
knowledge of the problems affecting ma
ternal and child health. Essentially, ima
provement in certification of causes of death 
and in basic sources of data depends on the 
leadership provided by the medical profes
ion. 

Computer facilities are now available for 
tabulations of multiple causes and cross tab
ulations of many factors involved in mor
bidity and mortality. Vision and imagina
tion in the computer processing of vital 
statistics and in the utilization of such data 
could result in significant contributions to 
medical knowledge. At the international 
level recommendations by WHO in regard 
to certification, tabulation, and analysis of 
data on multiple causes are needed so that 
comparable data will become available for 

epidemiologic studies in the future. 

EPIDEMIOLOGIC RESEARCH
 

The Investigation has served to uncover 
the seriousness of the problems of nutri-
tional deficiency and immaturity in Latin 
America. It has provided an overview of 
other major community health problems, 
some of which need clarification through 
in-depth epidemiologic research while for 
others practical research is required to dem-
onstrate the most realistic methods for 
solving the problems. 

The policy of combining epidemiologic 
and community-centered research with pre-
ventive actions is the sound and logical 
approach. The Investigation has demon-
strated clearly the great diversity of pat-

terns of mortality in widely separated areas 
of the Hemisphere. In medical education 
programs, students should be made aware 
of the importance of continuing the search 
for greater knowledge of diseases and for 
clues to their etiology. The discovery in the 
last century of specific infectious bacterial 
agents was only a beginning. Much more 
must be learned to understand the etiology 
and epidemiology of many diseases. 

Different types of areas-those at high 
altitude, and rural as well as urban locali
ties-should be included in geographic 
studies of diseases. Analysis of their varied 
characteristics may result in unexpected 
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findings, uncovering facts abont the causa-
tion: of diseases and providing guidelines 
for their prevention, 

The gravity and complexity of the corn-
bined effects of immaturity-nutritional de-
ficiency are clear, and methods to break this 
vicious cycle must be found. However, only 
through longitudinal research will it be pos- 
sible to demonstrate conclusively the full 
effects of nutritional deficiency on the future 
mothers and on their products. Such corn-
parative studies on the outcome of preg-
nancies, taking into account biological 
factors in the mother such as age, nutritional 
state, and reproductive history as well as 
social and environmental factors, would be 
of great value for understanding differences 
in patterns of reproduction and for planning 
health programs. 

The Investigation has furnished the first 
known data indicating that fatal congenital 
anomalies of the nervous system are un-
usually frequent in certain geographic areas 
in the Americas. The findings provide clues 
for further research into the etiology of such 
anomalies. Their possible relationship to 
nutritional deficiency suggests a new area 
for investigation in depth. Since such 
anomalies may result in fetal deaths as well 
as in deaths soon after birth, intensive re
search on these conditions is needed. For-
tunately the number of deaths studied in the 
Investigation was sufficient to reveal the 
first basic data, but much more information 
is required. Clinical and pathological data 
from rural areas should contribute signif-
icant information regarding these condi-
tions. The variations observed in mortality 
from congenital anomalies of the digestive 
system and from Down's disease are also 
leads for further research, 

The Investigation has found mortality 
from malignant neoplasms in childhood to 
be greater than was known from official 

statistics. Leukemias accounted for half of 
these deaths. A puzzling finding was the fre
quency of minor anomalies in the children 
who died from malignant neoplasms. Docu
mentation of a much larger series of deaths 
is necessary; the search into etiology must 
be based on the analysis of multiple causa
tion. 

Cancer research involving man and his 
environment, as was pointed out by Marston 
(1969), poses a great, challenge for the epi
demiologist. Possible relationships of vi
ruses and immunity (that is, agents and 
host-as with many infectious diseases) and 
environmental factors are under study. Vi
ruses such as those now known to cause 
cancer in laboratory and domestic animals 
may be causal agents of human cancer. 
New evidence from the studies by Bross 
et al. (1972) indicates an increased risk of 
leukemia after exposure to sick animals, and 
this suggests the value of geographic studies 
of malignant diseases, to investigate pos
sible causal relationships between agents 
in the environment (animal viruses, for in
stance) and such diseases. To gain knowl
edge of the etiology of malignant neoplasms, 
clues can be sought by establishing the chain 
of events leading to their appearance. Since 

specific types of acute leukemia and lym
paomas have relatively low frequencies, 
data from many different areas and coun
tries with a wide diversity of environmental 
conditions will be of value. 

The sudden death syndrome (with cause 
unknown) becomes increasingly important 
as death rates from infectious diseases de
cline. As such deaths are relatively infre
quent, research such as that carried out in 
this Investigation is needed to obtain suf
ficient background information. For ex
ample, the data indicate that their fre
quency is greatest among infants of young 
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mothers-an important clue for the search resources, to assess and improve the nutri
for specific causes. tional state of expectant mothers and chil-

The complexity of the perinatal causes dren has high priority. Imaginative opera
of mortality, that is, conditions in the tional research is urgently needed to pro
mother and those of placenta and cord, has vide the foundation for reorientation of ma
been revealed by the data collected, and ternal and child health programs in de
the value of analysis of multiple causes and veloping societies. 
factors has been shown. More complete in- Future epidemiologic research on diseases 
formation is required regarding multiple and on methods for their prevention should 
causes involved in neonatal deaths as well 
as basic data from birth certificates for he directed toward elucidating the roles of 

analysis of mortality according to infant's the host, the specific agent. and the environ

the interrelationships of thebirth weight and age and parity of the 	 ment, and all 
multiple factors involved. Additional geomother, 

Once knowledge has been gained of the graphic studies similar to the two Inter

magnitude and nature of causes and factors American Investigations of M!ortality, using 

responsible for excessive reproductive wast- new approaches for further exploration into 

age, as well as of their interrelationships, multiple causes of disease and determinants 
it becomes obligatory to find the best solu- of health, will contribute to the advance
tions possible for the problems uncovered. inent of epidemiology and hence to the ir-
Action at the community level, using local provement of world health. 
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INTERoAMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD 

Confidential Death -page I 

2. Serial no.1. Name of child 

3. 	 Date of 4. Date of 5. Sex T6. Age at 
death -yrs. -mos. -days-hre.birth death 


Sector or division
7. 	 Address 


HOUSING
 

Pipect water Other IiTollet: Flush Other None 

hood - housing - rooms _ Inside r3Outside " 0 03E 0 13
8. Neighbor, 9. Type of 10.Number of l.Water: 

13. HOUSEHOLD ROSTER 

Education Length of residence
Relation Date of A 

Ind. Nam toAe e Last 5 years 

head birth* sttus years..TypeTYear, rnity Urban Rural 
Nad. 	 to Date of Maria Total Last In 

z 
3 

4 

5 
6 

9 

10 

Zl
 

*Enter date of birth for children under 6 years. 

14. OCCUPATION
 
In.Currently 
 Time in 

Ind. Name eply Occupation Kind of business 

no. employed occupation 

15. DEATHS IN HOUSEHOLD IN PAST YEAR 

Name of deceased Age Sex Date Home Hosp. Name of hospital Other 

16. PREGNANCY HISTORY OF MOTHER 

Live birthsDateO)rder pregnancy Abortion? Stillbirth?
aend 	 Name of child Sex Living now? Age at death 

I
 

2
 

3
 

4
 
5
 

6
 

7 

-8
 

9 
to
 

18. Rn~marks:17. Preanant now? Yes 0' No E3I Unknown 0] 

Ind
19. Source of 
Date 	 Interviewerinformation: Name. 	 no. 
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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD 

Confidential 
Death - page 2 

Name of child 	 Serial no. 

Date of Date of Sex I Age at
 
birth death death - yrs. mos.-days-hrs.
 

Z0. DATA ON PARENTS 
Ind. Name Iej Date of birth Age Marital status Education Employedj 
no. here'/nw 

Father 

Mother 
Z2. Was the mother of this child seen by physician, or in a clinic or hospital during pregnancy? Yes 0 No 13 Unknown E 

If yes, name of physician, clinic or hospital Dates 

Reason
 
Months pregnant at first visit? Number of visits
 

22. 	 Length of pregnancy -- _ months Unknown 0 
23. 	 Were there complications during pregnancy? No E] Yes 0 If yes, check below. Unknown 0 

Edema 0 Convulsions 0 Threatened abortion 0 Hemorrhage 0 
Trauma 0 Operation Q Specify 

Infectious disease 0 Specify 
24. 	 Where born? Home 0 Hospital 0 Name and address Other 0 
25. 	 Who attended birth? Doctor 0 Midwife 0 Other 0 Certificate no. 
26. 	 Was the delivery spontaneous? No 0 Yes 0 Unknown 0 Were instruments used? No 0 Yes 0 Unknown 03 

Was anesthesia given? No0 Yes 0 Was sedation given? No 03 Yes 0 Cesarian? No 0 Yes t3 
27. 	 Was the general aspect of child good at birth? No 0 Yes 0 

If not good, what did you notice? 
28. 	 Birth weight _ Unknown 0 
29. 	 Did you breast feed the child? Yes 0 When did you start weaning? Age months Reason 

When did you finish weaning? Age __ months 
No [3 Why not? Unknowr 

30. 	 Was other milk used? No 0 Yes 0 At what age? months or _ days Times per day 
Composition: Milk Water Was use of milk continued? 

31. 	 Was other weaning food used? Was weaning food continued? 
32. 	 Give age in months when JUICES: mos. CEREALS: i nos. PULSES: nros. ROOTS, TUBERS: mos. 

foods were added: Times per week Times per week Times per week Times per week 
LEAFY VEGETABLES: EGGS: mos. POULTRY: mos. MEAT: moss. FISH:Times per 	 ros. 

pe weiesker
___rons. we ek Times per week Times per week Times per week_ Times per week 

33. 	 At what age (in months) did child do the following: a) raise head? b) seat self? c) stand .&one?_ 
d) walk alone? e )__control bladder? _ f) control bowels?_ g) feed self? _ 

34. 	 Who cared for child most of day: Mother 0 Grandmother [ Sibling (15 yrs. + ) [] Sibling(-15 yrs. )0 

Other relative 	03 Maid 0 Day care 0 Other 03 
35. 	 Has your child been vaccinated? Yes [ No [] Unknown 0] If yes, which vaccinations 
36. 	 At what age in months did child have following: a) German measles? _ b) measles? _ c) chickenpox? 

d) whooping cough? _ e) mumps? 

37. 	 Remarks: 

38. 	 Source of information: Mother [ Father [ Other 0
 
Date 
 Interviewer 
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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD 

Confidential 	 Death - page 3 

Serial no. 

Age at 

Name of child 

Date of Date of Sex 
death yrs. emo. days hrs.

birth 	 death 

39. During the past year, has this child been attended by a ph ician or in a clinic or hospital? YesO No 0 Unknown 0 
Days in Number 

Name of physician, clinic or hospital Type* Dates hospital Reason vie ta 

*Indicate whether clinic (health center or hospital) C, in-patient in hospital H, practicing physician P, emergency E. 

40. 	 Did the child receive medical attention before the past year? Yes 0 No 0 Unknown 0 
NumberReasonDays in 

Name of physician, clinic or hospital Type* Dates hospital 	 visits 

*Indicate whether clinic (health center or hospital) C, In-patient in hospital H. practicing physician P, emergency E. 

b) How did illness start?41. Disease a) How long was the child ill? 

c) What disease do you think caused the child's death? 

42. Description of the disease by the mother 

43. Home treatment 

44. Prescriptions 

45. Who prescribed? 

46. Did the mother see signs of malnutrition? (edema, loss of weight, changes in hair or skin) 

47. 	 To doctor a) Was child taken to doctor? No 0 Yes 0 b) How many days after onset of illness? 

c) What was condition of child? Slightly ill 0 Moderately il 0 Very ill 0
 

48. Where did child die? Home 0 Hospital 03 Name 	 Other 03 
49. Death certificate number 

50. 	 Source of information: Mother 0 FatherO Other 0
 
Date 
 Interviewer 
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IN CHILDHOODINTER-AMERICAN INVESTIGATION OF MORTALITY 

Confidential 
 Death - page 4 

Serial no.
Name of child 

Sex Age at 

death death _yrs. _._moS.____days hro, 
Date of 	 Date of 
birth 

DATA OBTAINED FROM HOSPITAL, CLINIC OR PHYSICIAN 

Threatened Placenta Other, specify51. 	 Abnormal None Edema Hyper, Albumi- Convul- Hyper- Anemia 

nuria ions emesis abortion previatensionconditions of 

pregnancy 03 1 	 0] 0 0 0 0 0 
Other, specify52. Conditions Nona German T b c Syphi- Operation: reason, findings Trauma, specify 

unrelated to measles puIm. lie 

C 
pregnancy 13 C 

53. 	 Delivery Spontane- Manipu- Forceps CesrianiAiesthe. Sedation Oter pecify 5 Length of 55. Single or 

g estatio multiple birth 
OUs 0 lation 3 0 0 sia 0 C 

DATA ON CHILD (age in completed months in first line) 

56. Age jAt birth 
57. Weight 

58. Nutritional status 

59. DATA ON NEWBORN FROM RECORD 

General state: 

Activity: 

Good 0 Fair 0 

Normal 0 
Poor 

Abnormal 

0 
0 

Genitals: 

Extremities: 

Normal 

Normal 

0 
03 

Abnormal 

Abnormal 

03 
0 

First cry _ min. First breathing m__min.Skin, color 

Movements: 

Muscular tone: Increased 03 
Normal 

Normal 

0 
03 

Abnormal 0 
Decreased 03 

Cyanosis: 

Jaundice: Yes --

General 

No 

03 Extremities 

03Time 

0 

Head - Size: Increased 0 Normal 0 Decreased 0 Hemorrhagic signs: Yes 0' No 0 

Shape: Normal 0 Abnormal 

Cephalohematoma 03 Lacerations 

0 
[ 

Infection signs: 

Lacerations: Yes 03 No 0 
Eyes, nose, ears, 

Neck - Rigidity: 

mouth 

Yes 0 No 0 Masses [ 

Edema 

Breathing: Normal 0 Irregular 03 

Chest: 
First voiding _ hrs. First bowel movement hra. 

Secretion 

Abdominal: Masses 0 Hernia 03 

First feeding _ hrs. Type 

Acceptance 0 Rejection 03 
Congenital anomalies: 

Progress: 

60. PRINCIPAL FINDINGS IN HOSPITAL AND CLINICS, PRIOR TO ILLNESS LEADING TO DEATH 

61. Source of Private r 

information: Hospital 03 Clinic 03 M. D. 0 1Othe 0j Date -______Interviewer 
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INTER-AMERICAN INVESTIGATION OF MORTALITY, INCHILDHOOD 

Confidential Death page 51" 

Serial no.of child 

Dae fDate of Sex Age at 
Sbirth ,death death Yr,. __.moN. days. h.. 

4Name 

.
 

PRESENT ILLNESS - EVENTS THAT LED TO DEATH OF THE CHILD 

6Z. Date disease started 63. How disease started 

64. Main symptoms 

65, Description of disease 

PHYSICAL EXAMINATION (at admission to hospital or first outpatient or house visit) 

66. Date _ 67. Height_ 68. Weight and arm circumference: Wt. _ Arm circumference 

69. Nutritional status. 

70. Relevant physical findings_ 

71 Evolution and treatment 

.72. Soure of I I Private I Other C" Dt 
inforsmiAt: Hospital 7 Clinic 13 . 0. Oe Date Interviewer 
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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD
 

Confidential Death - page 6
 

Name of child Serial no. 

Date of Date of Sex Age at 
birth death death yr.. mo. days hre, 

DATA OBTAINED FROM HOSPITAL, OUTPATIENT SERVICE OR PHYSICIAN 

73. Relevant laboratory findings 

74. X-rays: Site 	 Date Results 

75. Other auxiliary examinations 

76. Surgical procedures and findings 

77. Cytology 	 78. Biopsy 
79. CLINICAL DIAGNOSES 

80. Autopsy? No 0 Yes 0 Date 
81. 	 Date hos- 81. Date dis- 83. Where o Itpatient Hospital less Hospital 48 Othe 

ome ervice[ 3  than 48 hours hours morepitalized charged died? I 	 3r0 0 
84. Source of Hospital I Clinic jPrivate Other 	 Dt I 

Information 	 0 MD0 0 

DATA OBTAINED BY HOME VISIT OF MEDICAL INTERVIEWER
 

85. Date disease started 	 86. How disease started 

87. Main symptoms 

88. Description of disease 



.68 Patters;of,Mortalityin Childhood 

INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD 

Confidential
 
Death - page 7
 

Name of child Serial no. 

Date of Date of Sex Age at 
birth death death yrs. daya hra. 

DATA OBTAINED BY MEDICAL INTERVIEWER IN HOME 

a) How long was the child ill? _ b) How did illness start? 
89. Disease 

c) What do you think caused death? d) Did someone else i. ve same disease? 

90. Fever a) Did the child have fever? No 0 Little 0 Moderate 0 Very high r3 b) How long?_c) Did you take the temperature? No 0 Yes 0 d) What was it? 
91. Respiration 	 a) How was the respiration? Slow 0 Normal 0 Rapid 0 Difficult C0 

b)Did the sides of nose move in breathing? Yes 0] No C3 c) Noise? 
a) Did the child cough? No 0] Little 0 Moderate 03 Heavy [3 

92. 	 Cough b) Expectoration? No 0 Little 0] Moderate 0 Heavy 0
 
c) Color of expectoration? White 0 Yellow 0 Green 0 'pth r-0
 

a) Did the child vomit? No 0 Little 0 Moderate 03 Severe 0 
93. Vomiting 	 b) What did he vomit? Solid C0 Liquid 0 Everything -] 

c) How long did he vomit? days d) Did he lose appetite?
 

a) How were the feces? Very hard 03 Hard 0 Normal 0 Loose 0"Liquid 0
 
94. Feces 	 b) Color of the feces? Yellow [ Brown [3 Green 0 Red 0) Black 0 

c) How many times per day? d) How many days ?- e) Were worms seen? 
a) Difficulty in urination? No 0 Yes -3b) Retention of urine?No 0) Yes 0) 

95. Urine c) Did urine diminish? No [ Yes Old) Eliminated calculi?No [ Yes 0 
_,e Color of urine? Dark 0 Red 03 Dirty 03 

a) Did the child lose weight? No 3 A little E3 Moderate [ Severe 0 
96. 	 Weight b) Did the arms get thinner? No 0 Yes [3c) Legs? No 03 Yes 0 d) Face ? NoE3Yes[O 

e) Could ribs be seen under skin? No C0 Yes ] 

97. Edema 	 a) Did the child have swollen legs? No 0 Yes Ob) Swollen abdomen? No 03 Yea 
c) Face? 	 No 0 Yes C3 

a) Did you see anything on skin? No 0] Yes [ 
b) Appearance ? Yellow 0 Rash 0 Pustule 03 Cyanotic 03 Pale 03Blemishes 03 Depigmentation 0) Dryness [] 

99. Hair 	 a) Did the child have much hair? No 0 Yes O b) Pull out easily? No 03 Yes (3
c) Change of color? No I3 Yes [3 d) Glossy ? No 0 Yes [ 

No 03 Yes 0100. Neuromuscular 	 a) Did the child move actively ? No 03 Yes (3 b) All parts of body? 
activity 	 c) Delay in movement No -3 Yes ] d) Since when


e) Convulsions? No Q] Yes 0
 
101. Pain 	 a) Did the child have pain? No 03 Yes E3b) How long ? 

c) Continuous ? No [" Yes Dcd) Associated with what? 

a) Did the child have a fall? No 0 Yes (3b) Injury? 
102, Accident c)Other accident? No 03 Yes E3cd)Explain 

103. Other What other symptoms? 

Provide data regarding these items before final illness. 
104. Observation 

a) Did you take child to doctor? No 03 Yes 0 b) How soon after onset of illness?I05. 'ro doctor 
c) What was condition of child? Slightly Ill 0 Moderately ill 0 Very ill 03 

106. 	 Source of IMother Father ( Other Dale 
information ,MhFtehraInterviewer 
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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD 

Death - page 8Confidential 

Name of child Serial no. 

Date of 
birth 

Date of 
death 

Sex Age at 
death yrs. mos. days hre. 

AUTOPSY REPORT 

107. Autopsy number 108. Interval from death to initiation of autopsy 

109. Weight _110. Arm circumference 

1l. Other anthropometric measurements 

112. Description of cadaver (note all positive findings, especially on nutrition) 

thorax, abdomen, pelvis, neck, limbs)113. Macroscopic examination of cavities and segments (positive findings of head, 

Macroscopic examination of organs (positive findings of appearance, surface,weight, color, consistency, etc.}114. 

Microscopic examination of organs and tissues (positive findings of organs macroscopically abnormal and of those115. 

requested) 

116. Positive laboratory findings from autopsy 

117. Final diagnoses from autopsy: Direct cause of death: 

Principal diagnosis (underlying cause): 

Seconda:y diagnoses (associated causes): 

118. Associated diagnoses not related with underlying cause: 

319. Type of Hospital Verification oi death Medico-legal Complete Partial Incomplete 

autopsy 03E 00 0 0 0 

Date____________ Interviewrs ________ 
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INTER-AMERICAN INVESTIGATION 

Confidential 

Name of child 

Date of Date of 

birth death 


120. Medical certification of cause of death (exact copy) 
I 	 a 

b 

121. SUMMARY 

Underlying cause 

Associated causes I. 

3. 

Evaluation of nutrition 

IZ2. ASSIGNMENTUnderlying cause 

Associated causes I. 
Z. 

3. 

Basis for diagnosis: I. Autopsy 	 4. 
2. 	 Hospital 5. 
3. 	 Clinical, definite 6. 

OF MORTALITY IN CHILDHOOD 

Death page 9 

Serial no. 
Sex Age at 

I ideath __ yrs. __nos._ days hrs. 

Duration Classification 

OF INVESTIGATION 

Medical interviewer 

Basis for diagnosis Classifi
cation 

Principal collaborator 

13Y REFEREE 
Basis Special code 

for nutri
tional status 

Clinical, questionable 
Interview only 
Death certificate only 
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372 Patterns of Mortality in Childhood 

DEATHS 
ARGENTINA-Chaco Province 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Infnt deaths Infant deathsUnder - -Under - - 

5 Under 28 1 2-4 
Cause 5 Under 28 1 2-4 

day- year years
years Total 28 daes- year Years Yea I
days mO .- days me. - -

All causes ................... 1701 1410 568 842 197 94 2025 1618 487 1131 284 123 

Infective and parasitic 

diseases ...................... 762 598 85 513 119 45 228 156 23 133 46 26 

hmbiasis ............... 006 - - - - - - - - - - - -

Diarrheal disease .........009 594 493 46 447 81 20 133 82 4 78 31 20 
Other intestinal infectious 
diseases .....000-005,007,008 2 1 - 1 - 1 2 2 - 2 - -

Tuberculosis ..........010-019 37 16 16 11 10 11 6 - 6 3 2 
Diphtheria .............. 032 
Whooping cough ............ 033 21 12 

--
1 11 

-
5 

-
4 

-
3 

-
1 

-
-

-
1 

-
2 

-
-

Tetanus ................. 
SepticeL ............... 
Measles ................ 

037 
038 
055 

24 
10 
53 

24 
10 
23 

23 
7 
-

1 
3 
23 

-

20 

-
-
10 

-
30 

4 

-
25 

1 

-
11 

-

-
14 
1 

-
5 
1 

-
-

2 
Congnitel syphilis. 
Hoiliasis ................ 

090 
112 

9 
3 

9 
2 

6 
2 

3 
-

-

1 
-

-
-

42 
-

37 

-

8 
-

29 

-

4 

-

1 
Helinthiases .........120-129 - - - - I - -

Other .........Rest of 000-136 9 8 8 1 - 3 2 - 2 1 

Halignent neoplasms .... 140-209 
Neoplasms, other .......210-239 

3 
3 

-
2 

-
1 

-
1 

2 
-

1 
1 

1 
-

-
-

- 1 

Nutritional deficiency ......... 48 30 - 30 16 2 613 455 12 443 111 47 

Vitamin deficiency .... 260-266 
Protein malnutrition ......267 17 5 

-
5 

-
11 1 

-
17 

- -
6 -

-
6 11 -

Nutritional marasmus ......268 20 17 17 3 - 76 49 1 48 18 9 
Other ..................... 269 11 8 - 8 2 1 520 400 11 389 82 38 

Endocrine and metabolic 
dieseass ......240-258,270-279 
Deficiency anemias .....210,281 

4 
-

3 
-

2 
-

11 
- - 5 4 1 

Other diseases of blood 
and blood-forming 
organs .............. 282-289 1 1 1 - - - IC 7 - 7 2 1 

Inflamatory diseases of can
tral nervous system ... 320-324 27 19 - 19 3 5 38 30 4 26 4 4 

Other diseases of nervous 
system end sense 
organs ........310-315.330-389 22 17 - 17 3 2 22 16 1 15 2 4 

Diseaase of circulatory 
system ................ 390-458 3 2 - 2 - 1 12 5 - 5 3 4 

Pnaumcnia and influenza. 470-486 211 181 47 134 21 9 278 212 37 175 49 17 
Other diseases of respiratory 
system ........460-466,490-519 68 56 7 49 9 3 31 17 - 17 10 4 

Diseases of digestive 
system ................ 520-577 13 9 4 5 - 4 12 10 1 9 1 1 
Diseases of genito-urinary 
system ................ 580-629 5 5 - 5 - - 17 14 - 14 2 1 

Diseassr. of skin and sub
cutaneous tissue ......680-709 12 10 5 5 2 - 14 11 1 10 3 
Diseases of musculoskeletsl 
system ................ 710-738 - - - - - - - -

Congenital anomalies ........... .56 46 23 23 5 5 21 19 8 11 1 1
 

Nervous system ........740-743 10 9 6 3 - 1 3 3 - 3 -
Circulatory system .... 746,747 21 17 11 6 2 2 7 6 2 4 - 1 
Respiratory syscem ........748 3 2 1 1 1 - - - - - -

Digestive system ...... 749-751 13 13 4 9 - - 5 5 3 2 

Conito-urinary system . 752,753 1 1 - 1 - - 1 1 - I -
Musculoskeletal system . 754-756 - - - - - - 1 - - - 1 
Dovn's disease .......... 759.3 8 4 1 3 2 2 4 4 3 1 -
Other anomalies ... 744,745, 

757,758, Rest of 759 - - - - - - -

Certain perinetal
 
causes.............. 760-778 371 371 370 1 - - 385 385 375 10 
symptom .............. 780-789 20 15 3 12 4 1 331 271 21 250 48 12 
Sudden death ............... 795 8 7 2 5 - 1 - - - - -
Other ill-defined 
conditions ........79-792,796 23 17 10 7 3 3-
External causes ...... 800-E999 41 21 8 13 10 10 7 5 5 1 1 
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DEATH RATES 
Chaco Province-ARGENTINA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group. in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under infant deaths 2-4 Undder Infant deaths 2; 

Cause 5 
years 

-ea-s 

Total 
Under 

28 
days 

28 
day-
m, 

1 
year 

24 
years years Total 

Under
28 
days 

28dyn -
me. 

1year 2years 

All causes ..................... 2214.8 8011.4 3227.3 4784.1 1235.9 211.8 2636.7 9193.2 2767.0 6426.1 1781.7 277.2 

infective and 
parasitic 

diseases ...................... 992.2 3397.7 483.0 2914.8 746.5 101.4 296.9 886.4 130.7 755.7 288.6 58.6 

Aebiasis ................. 006 
Dirrhel disease .........009 773.4 

-
2801.1 

-
261.4 

-

2539.8 
-

508.2 
-

45.1 
-

173.2 
-

465.9 
-

22.7 
-

443.2 
-

194.5 
-

45.1 
Other intestinal infectious 

diseases ..... 000-005.007.008 2.6 5.7 - 5.7 - 2.3 2.6 11.4 - 11.4 - -

Tuberculosis ..........010-019 48.2 90.9 - 90.9 69.0 22.5 14.3 34.1 - 34.1 18.8 4.5 

Diphtheria ................ 032 
Whooping cough ............ 033 27.3 
Tetanus ................... 037 31.2 
Spticemia ................ 038 13.0 
asles ...................055 69.0 

-
68.2 
136.4 
56.8 
130.7 

-
5.7 

130.7 
39.8 

-

- -
62.5 31.4 
5.7 
17.0 -
130.7 125.5 

-
9.0 

-
-

22.5 

-
3.9 

-
39.1 
5.2 

-
5.7 

-
142.0 
5.7 

-
-

-
62.5 

-

-
5.7 

-
79.5 
5.7 

-
12.5 

-
3L4 
6.3 

-
-
-
-

4.5 

Congenital syphilis. 
Moniliseis ................ 

090 
112 

11.7 
3.9 

51.1 
11.4 

34.1 
11.4 

17.0 
- 6.3 

-
-

-
54.7 

-
210.2 

-
45.5 

-
164.8 

-
25.1 

-
2.3 

Nelminthiases .........120-129 - - - - - - - - - - - -

Othar .........Rest of 000-136 11.7 45.5 - 45.5 6.3 - 3.9 11.4 - 11.4 - 2.3 

Malignant neoplasms .... 
Neoplasms, other ....... 

140-209 
210-239 

3.9 
3.9 

-
11.4 

-
5.7 

-
-

12.5 
2.3 

2.3 
2.3 

1.3 
-

-
-

-
-

-
-

6.3 
-

-
-

Nutritional deficiency ......... 62.5 170.5 - 170.5 100.4 4.5 798.2 2585.2 68.2 2517.0 69L,4 105.9 

Vitamin deficiency ....260-266 
Protein malnutrition ......267 22.1 

-
28.4 

-
28.4 

-
69.0 

-
2.3 

-
22.1 

-
34.1 

-
-

-
34.1 

-
69.0 

-
-

Nutritional marmus ...... 268 26.0 96.6 96.6 18.8 - 99.0 278.4 5.7 272.7 112.9 20.3 
Other ..................... 269 14.3 45.5 45.5 12.5 2.3 677.1 2272.7 62.5 2210.2 514.4 85.6 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency anemias ..... 280.281 
Other diseases of blood 

5.2 17.0 11.4 
-

5.7 
-

- 2.3 
-

-
6.5 

-
28.4 

-

22.7 

-

5.7 

-

-

-

and blood-forming 
organs ................ 282-289 

Inflauma ory diseases of cen
tral nervous system ... 320-324 

1.3 

35.2 

5.7 

108.0 

5.7 

-

-

108.0 

-

18.8 11.3 

13.0 

49.5 

39.8 

170.5 

-

22.7 

39.8 

1(7.7 

12.5 

25.1 

2.3 

9.0 
Other diseases of nervous 
system and sense 
organs ........ 310-315,330-389 28.6 96.6 - 96.6 18.8 4.5 28.6 90.9 5.7 85.2 12.5 9.0 

Diseases of circulatory
 
15.6 28.4 - 28.4 18.8system ................ 390-458 3.9 11.4 - 11.4 - 2.3 9.0 

Pneumonia and influenza. 470-486 274.7 1028.4 267.0 761.4 131.7 20.3 362.0 1204.5 210.2 994.3 307.4 38.3 

Other diseases of respiratory 
system ........ 460-466,490-519 88.5 318.2 39.8 278.4 56.5 6.8 40.4 96.6 - 96.6 62.7 9.0 
Diseases of digestive 

system ................ 520-577 16.9 51.1 22.7 28.4 - 9.0 
 15.6 56.8 5.7 51.1 6.3 2.3
 

Diseases of genito-urinary 
system ................ 580-629 6.5 28.4  28.4 - - 22.1 79.5 - 79.5 12.5 2.3 

Diseases of skin and sub
18.2 62.5 5.7 56.8 18.8 15.6 56.8 28.4 28.4 12.5 cutaneous tissue ...... 680-709 

Diseases of nusculokeletal
 --------system ................ 710-738 -


Congenital anomalies ........... 72.9 261.4 130.7 130.7 314 11.3 27.3 108.0 45.5 62.5 6.3 2.3
 

17.0 - 17.0 - -
Nervous system ........740-743 13.0 51.1 34.1 17.0 - 2.3 3.9 


Circulatory system 746,747 27.3 96.6 
 62.5 34.1 12.5 4.5 9.1 34.1 11.4 22.7 - 2.3 

Respiratory system ........ 748 3.9 11.4 5.7 5.7 6.3 - - - 
- 6.5 28.4 17.0 11.4 - -Digestive system ......749-751 16.9 73.9 22.7 51.1 

1.3 5.7 - 5.7 - 
Genito-urinary system . 752,753 1.3 5.7 5.7 - -

Musculoskeletal system .754-756 - - - 1.3 - - - 6.3 
5.2 22.7 17.0 5.7 - 5.7 17.0 12.5 4.5 

Other anomalies ... 744,745, 
757,758, Rest of 759 - 

Dovn's disease ..........759.3 10.4 22.7 


Certain perinatal
 
causes .............. 760-778 483.1 2108.0 2102.3 
 5.7 - - 501.3 2187.5 2130.7 56.8 - 

119.3 1420.5 301.1 27.0Symptoms ............... 780-789 26.0 85.2 17.0 68.2 25.1 2.3 431.0 1539.8 

---28.4 - 2.3 - - -

Other ill-defined 
Sudden death ............... 795 10.4 39.8 11.4 


conditions ........ 790-792,796 29.9 96.6 56.8 39.8 18.8 6.8- - - -
External causes ...... 9800-1999 53.4 119.3 45.5 73.9 62.7 22.5 9.1 28.4 - 28.4 6.3 2.3 
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"DkATHS., 
ARGENTINA-Chaco Province, Resistencia 

.Underlying and Associated Causes of Death iu Children Under 
5'Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deaths Unde Infant deaths 

Cause S Under 28 1 2-4 5 Under 28 1 2-4 
years Total 28 days- year years years Total 28 days- year years 

ays . days Cos. 

All causes .................... 864 747 327 420 83 34 1161 968 328 640 130 63 
Infective and parasitic 
diseases .................... 362 296 36 260 50 16 131 97 1s 82 23 11 

haabiesis ............... 006 - - - - - - - - - - - -

Diarrheal disease .........009 
Other intestinal infectious 

287 248 24 224 29 10 66 43 2 41 15 8 

diseases .....000-005.007,008 1 1 - 1 - - 1 1 1 -
Tuberculosis ..........010-019 25 13 - 13 8 4 9 6 - 6 2 1 
Diphtheria .............. 032 
Whooping cough ............033 
Tetanus ................. 037 

1 
9 

1 
9 

-
-
8 

-
1 
1 

-
-

-
1 

. 

-
-
-

-
-
-

1 

Septicemia .............. 038 
easles ................... 055 

3 
23 

3 
9 

2 
-

1 
9 

-
12 

-
2 

21 
1 

19 
-

8 11 
-

2 
1 

Congenital syphilis .......090 3 3 - 3 - - - - -
oniliasis .............. 112 3 2 2 - 1 30 27 5 22 2 1 
Helminthisee .........120-129 - - - - - - -
Other .........Rest of 000-136 7 7 - 7 - 2 1 I 1 

Malignant neoplasms .... 140-209 
Neoplasms. other .......210-239 

1 
2 

-
1 

-
1 

-
-

1 
-

-
-

-
-

Nutritional deficiency ..........32 20 - 20 10 2 314 250 8 242 42 22 
Vitamin deficiency .... 260-266 - - - - - - - --
Protein malnutrition ......267 10 2 - 2 7 1 9 5 5 4 
Nutritional marsemua......268 16 14 - 14 2 - 54 38 1 37 9 7 
Other ..................... 269 6 4 - 4 1 1 251 207 7 200 29 15 

Endocrine andmetabolic 
diseases ......240-258,270-279 2 1 - 1 - I - - - - -
Deficiency anemias ..... 280,281 - - - - - - 2 2 2 " -
Other diseases of blood 
and blood-forming 
organs ................ 282-289 
Inflamatory diseases of can

1 1 1 - - - 7 6 - 6 - 1 

trsl nervous system ...320-324 
Other diseases of nervous 

9 8 - 8 1 - 14 11 2 9 2 1 

system and sense 
organs ........310-315,330-389 7 5 - 5 1 1 15 10 1 9 2 3 

Diseases of circulatory 
system ............... 390-458 

Pneumoniaand influenza. 470-486 
3 
94 

2 
84 

-
25 

2 
59 

-
8 

1 
2 

7 
159 

2 
125 

-
27 

2 
98 

2 
25 

3 
9 

Other diseases of respiratory 
system ........460-466,490-519 

Diseases of digestive 
systm ................ 520-577 

24 

5 

20 

4 

2 

2 

18 

2 

3 

-

1 

1 

17 

7 

9 

7 

-

1 

9 

6 

5 

-

3 

-
Diseases of genito-urinary 
system ................ 580-629 5 5 - 5 - - 11 8 - 8 2 1 

Diseases of skin and sub
cutaneous tissue ......680-709 5 4 3 1 1 - 9 6 1 5 3 -
Diseases of musculoskeletal 
systn ................ 710-738 - - - - - - - - - - - -

Congenital anomalies ........... 41 35 15 20 2 4 15 14 7 7 1 -
Nervous sytem ........740-743 8 7 4 3 - 1 2 2 - 2 - -
Circulatory system ....746,747 13 11 6 5 - 2 6 6 2 4 - -
Respiratory system ........748 3 2 1 1 1 - - - - - - -
Digestive system ......749-751 11 11 3 8 - 3 3 3 - - -
Genito-urinary system . 752.753 1 1 - 1 1 1 1 
Musculoskeletal system. 754-756 - - - - - 1 - - - 1 -
Dovn'. diseae ......... 759.3 5 3 1 2 1 1 2 2 2 -
Other anomalies ... 744,745, 

757,758. Rest of 759 - - - - - - - - -

Certain perinatal
causes..............760-778 236 236 236 - - - 257 257 251 6 - -
sptos .............. 70-79 0 7 7 2 1 191 161 13 148 22 8 

Suddendeath .............. 795 3 3 1 2 - - - -
Other ill-defined 
conditions ........790-792.796 4 3 2 1 1 - - -
External causes .... R800-8999 18 12 3 9 3 3 5 3 3 1 1 
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DEATH RATES 
Resistencia, Chaco Province-ARGENTINA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Cause 
Under 

5years 
infant deaths 

Under 28Total 28 dals 
days e 

1 
year 

2d 
years 

5 
y$r 

Infant deaths 
enar 28 

2l d eo-
days mos. 

1 
year 

2-4 
year. 

All caUes ................... 2070.0 7622.4 3336.7 4285.7 920.4 144.1 2781.5 9877.6 3346.9 6530.6 454.12 67.1 

Infectiva and parasitic 
diseases ...................... 867.3 3020.4 367.3 2653.1 559.3 67.8 313.8 989.8 153.1 836.7 257.3 46.6 

Am-bineis ................. 006 
Diarrheal disease .........009 
Other intestinal infectious 

687.6 
-

2530.6 
-
244.9 

- -
2285.7 324.4 

-
42.4 

-
158.1 

-
438.8 

-
20.4 

-
418.4 

-
167.8 

-
33.9 

diseases .....000-005,007,008 
Tuberculosis ..........010-019 
Diphtheria .............. 

0 
. 

Whooping cough ............ 033 
Tetanus ................... 037 
Septicemia ................ 038 
Measles ................... 055 
Congenital syphilis .......090 
Noniliais .............. 112 
Helminthises .........120-129 
Other .........Rest of 000-136 

2.4 
59.9 

2.4 
21.6 
7.2 
55.1 
7.2 
7.2 

16.8 

10.2 
132.7 
-
10.2 
91.8 
30.6 
91.8 
30.6 
20.4 

-
71.4 

-
-

-
-

81.6 
20.4 

20.4 
-

-

10.2 - -
132.7 89.5 17.0 
- - -
10.2 - -
10.2 -
10.2 - -
91.8 134.2 8.5 
30.6 - -

- 11.2 -
- - -
71.4 - -

2.4 
21.6 

-
2.4 

-
50.3 
2.4 

-
71.9 

-
4.8 

10.2 
61.2 

-
-
-

193.9 
-
-

275.5 
-
10.2 

-
-
-
-
-

81.6 
-
-

51.0 
-

-

10.2 
61.2 

-
-
-

112.2 
-
-

224.5 
-
10.2 

-
22.4 

-
11.2 

-
22.4 
11.2 

-
22.4 

-

4.2 
-
-
-
-
-
-

4.2 
-

4.2 

Malignant neoplasms .... 140-209 
Neoplesma, other .......210-239 

2.4 
4.8 

-
10.2 

-
10.2 

-
-

11.2 
- 4.2 

-
-

-
-

-
-

-
-

-
-

-

Nutritional deficiency ......... 76.7 204.1 - 204.1 111.9 8.5 752.3 2551.0 81.6 2469.4 469.8 93.3 

Vitamin deficiency .... 260-266 
Protein malnutrition ......267 
Nutritional marasmus ...... 268 
Other ..................... 269 

-

24.0 
38.3 
14.4 

-

20.4 
142.9 
40.8 

-

-
-

- -

20.4 *78.3 
142.9 22.4 
40.8 11.2 

-

4.2 
-

4.2 

-

21.6 
129.4 
601.3 

-

51.0 
387.8 

2112.2 

- -

- 51.0 
10.2 377.6 
71.4 2040.8 

-

44.7 
100.7 
324.4 

-

-
29.7 
63.6 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency anemias .....280,281 
Other diseases of blood 

and blood-forming 
organs .............. 282-289 

Inflammatory diseases of cen
tral nervous system ... 320-324 

Other diseases of nervous 
system and sense 
organs ........ 310-315,330-389 
Diseases of circulatory 
system ................ 390-458 
Pneumonia and influenza. 470-486 
Other diseases of respiratory 
system ........ 460-466.490-519 
Diseases of digestive 
system ................ 520-577 

Diseases of genito-urinary 
system ................ 580-629 

Diseases of skin and sub
cutaneous tissue ...... 68-709 
Diseases of usculokeletal 
system ................ 710-738 

4.8 

2.4 

21.6 

16.8 

7.2 
225.2 

57.5 

12.0 

12.0 

12.0 

10.2 
.. 

10.2 10.2 

81.6 -

51.0 -

20.4 -
857.1 255.1 

204.1 20.4 

40.8 20.4 

51.0 -

40.8 30.6 

. . 

10.2 

. 

81.6 

51.0 

20.4 
602.0 

183.7 

20.4 

31.0 

10.2 

. 

-
. 

. 

11.2 

11.2 

-
89.5 

33.6 

-

-

11.2 

. 

4.2 
. 

.. 

-

4.2 

4.2 
8.5 

4.2 

4.2 

-

-

. 

-

4.8 

16.8 

33.5 

35.9 

16.8 
380.9 

40.7 

16.8 

26.4 

21.6 

" 

-
20.4 

61.2 

112.2 

102.0 

20.4 
1275.5 

91.8 

71.4 

81.6 

61.2 

-

-
20.4 

- 61.2 

20.4 91.8 

10.2 91.8 

- 20.4 
275.5 1000.0 

- 91.8 

10.2 61.2 

- 81.6 

10.2 51.0 

-

22.4 

22.4 

22.4 
279.6 

55.9 

-

22.4 

33.6 

-

4.2 

4.2 

12.7 

12.7 
38.2 

12.7 

-

4.2 

-

-

Congenital anomalies ........... 

Nervous system ........ 740-743 
Circulatory system ....746,747 
Respiratory system ........ 748 
Digestive system ......749-751 
Ganito-urinary system . 752,753 
Musculoskeletel system . 754-756 
Downs disease ..........759.3 
Other msomalies ... 744,745, 

757,758, Rest of 759 

98.2 

19.2 
31.1 
7.2 
26.4 
2.4 

12.0 

-

357.1 

71.4 
112.2 
20.4 
112.2 
10.2 

-
30.6 

-

153.1 

40.8 
61.2 
10.2 
30.6 

-
-

10.2 

-

204.1 

30.6 
51.0 
10.2 
81.6 
10.2 

-
20.4 

-

22.4 17.0 

- 4.2 
- 8.5 

11.2 -
- -
- -
- -

11.2 4.2 

-

35.9 

4.8 
14.4 

-
7.2 
2.4 
2.4 
4.8 

142.9 

20.4 
61.2 

-
30.6 

10.2 
-

20.4 

71.4 

-

20.4 
-

30.6 

-
-

20.4 

71.4 

20.4 

40.8 

-

10.2 
-

11.2 

-i 

11.2 

Certain perinatsl 
causes ............. .760-778 

SyMptos ............... 780-789 
Sudden death ............. 795 
Other ill-defined 
conditions ....... 790-792,796 
Isternal causes ... 1..800-8999 

565.4 
24.0 
7.2 

9.6 
43.1 

2408.2 
71.4 
30.6 

30.6 
122.4 

2408.2 
-

10.2 

20.4 
30.6 

-
71.4 
20.4 

10.2 
91.8 

- -
22.4 4.2 

- -

11.2 -
33.6 12.7 

615.7 
457.6 

-

-
12.0 

2622.4 
1642.9 

-

-
30.6 

2561.2 61.2 
132.7 1510.2 

- -

- -
- 30.6 

246.1 
-

-
11.2 

33.9 
-

-
4.2 
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'DEATHS
 
ARGENTINA-Chaco Province, Rural Departments 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 
Under Infant deaths Under Infant deaths 

cause 5 Under 28 1 2-4 5 Under 28 1 2-4 
yers 
. .-. 

Total 28 
da y s 

doys-
m? 

year 
-

years years Total 28 
d a s y 

das-
eIi 

year years 

Al causes..................... 837 663 241 422 114 60 864 650 159 491 154 60 
Infective andparasitic 
diseanse ...................... 400 302 49 253 69 29 97 59 8 51 23 15 
Assis................. 006 - - - - - - - - -
Diarrheal disease .........00 307 245 22 223 52 10 67 39 2 37 16 2 
Other intestinal infectious 
disases .... 000-005.007,008 1- - - 1 1 1 1 - -

Tuberculosis ..........010-019 12 3 3 3 6 2 - 1 1 
Diphtheria .............. 032 - - - - - -
Ioopingc ough ............033 
Tetanus .................. 037 

20 
15 

11 
15 

1 
15-

10 5 4 2 
-

1 
-

1 1 

Septics8 ................ 038 
measles ................... 055 
Conenital syphilis .......090 

7 
30 
6 

7 
14 
6 

5 
-
6 

2-
14 
-

8 
-

8 
-

9 
3 
-

6 
1 
-

3 
-
-

3 
1 
-

3 
-
-

2 
-

onilissi ................ 112 - - - - - - 12 10 3 7 2 
slouthisses .........120-129 - - - - - -.--

Other .........est of 000-136 2 - 1 1 - 1 1 - I 

Maligunt neoplasms .... 140-209 
Neoplasm, other .......210-239 

2 
) 1 - 1 

1 
-

1 
-

1 
-

- - - 1 

Nutritional deficiency ......... 16 10 - 10 6 - 299 205 4 201 69 25 
VLtamLn deficiency ....260-266 - - - - - - - - - - -
Protein alnutrition ......267 7 3 - 3 4 - I1 - . 7 -
Nutritional uarasmsu......268 4 3 - 3 1 - 22 11 - 11 9 2 
Other.....................269 5 4 - 4 1 - 269 193 4 109 53 23 

Endocrine and ustabolic 
diseases ......240-258.270-279 2 2- - - - - - -

Deficiency anamias ..... 280,281 - - - - 3 3 2 1 - -
Other diseases of blood 

and blood-forming 
organs.............. 282-289 

Inflatory diseases of cen
tral nervous system ...320-324 

Other diseases of nervous 

-

18 

-

11 

-

- 11 2 5 

3 

24 

1 

19 

-

2 

1 

17 

2 

2 

-

3 

system sadsaens 
organs ........310-315.330-389 15 12 - 12 2 1 7 6 - 6 - 1 

Diseases of circulatory 
syte ................ 390-458 

Pneumonia and Influenza. 470-486 
Other disees of respiratory 

-
117 

-
97 

-
22 

-
75 

-
13 

-
7 

5 
119 

3 
87 

-
10 

3 
77 

1 
24 

1 
8 

systes . 460-466,490-519 
Disaes of digstive 

44 36 5 31 -6 2 14 8 - 8 5 1 

syste ................ 520-577
Disass of gnlto-urinary 

8 5 2 3 - 3 5 3 - 3 1 1 

system ................ 580-629 
Diseases of skin and sub

- - - - - - 6 6 - 6 - -

cutaneous tissue ......680-709 7 6 2 4 1 5 5 - 5 - -
Diseases of musculoskeletal 

system ................ 710-738 - - - - - - - - - - - -

Congenital anomalies ........... 15 11 8 3 3 1 6 5 1 4 - 1 
Nervous eystem ........740-743 2 
Circulatory system ....746,747 8 
Respiratory system . 748.....74 
Digestivesyem ......749-751 2 
Canito-urinary system . 752,753 
Musculoskeletal system. 754-756 

2r 
6 

2 
-
-

2 
5 

-
1 

-
-

-

1 
-

-
-

-

2 
-

1 
1 

2 
-
-

-

1 
-

2 
-
-

-
-
-
-

-

1 

2 
-
-

-

-
-
-
-

-

-
-
-
-

Down'sdisease ......... 759.3 3 1 - 1 1 2 2 1 - -
Other anomalies... 744,745. 

757,758, Rest of 759 - - - - - - - - -
Certain perinatal,
causes .............. 760-778 135 135 134 1 128.. 128. 124 4 -
8ynpto .............. 780-789 10 8 3 5 2 - 140 110 8 102 26 4 
Sudden death ............... 795 5 4 1 3 - 1 - - . -
Other Ill-defined 
conditions ........790-792.796 
xternal causes ......2800-1999 

19 
23 1 

14,
9 1 

8 i 
. 

2
7 

3 
79 

;. - - -

2......2 - -
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DEATH RATES 
Rural Departments, Chaco Province-ARGENTINA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Und Infant deaths 2- Undr Infant deaths 

Cause 5 
years Total 

Under 
28days 28 

das-e- 1 
year 

2-4 
years 

5 
years Total 

Under28days 28da-s. 
1 year 2-4 years 

All causes ................... 2387.3 8500.0 3089.7 5410.3 1628.6 288.6 2464.3 8333.3 2038.5 6294.9 2200.C 288.6 

Infective and parasitic 

diseases .................... 1140.9 3871.8 628.2 3243.6 985.7 139.5 276.7 756.4 102.6 653.8 328.6 72.2 

Amebiasis ................. 006 -

Diarrheal disease .........009 875.6 
-

3141.0 
-

282.1 
- -

2859.0 742.9 
-

48.1 
-

191.1 
-

500.0 
-

25.6 
-

474.4 
-

228,6 
-

57.7 

Other intestinal infectious 

diseases .....000-005.007,008 
Tuberculosis ..........010-019 
Diphtheria .............. 032 
Whooping cough ............033 
Tetanus ................... 037 
8epticmnia ................ 038 
Measles ................ 055 

2.9 
34.2 

57.0 
42.8 
20.0 
85.6 

-
38.5 

141.0 
192.3 
89.7 
179.5 

-
-

-
12.8 
192.3 
64.1 

-

- -
38.5 42.9 

-
128.2 71.4 

25.6 
179.5 114.3 

4.8 
28.9 

-
19.2 

-
-

38.5 

2.9 
5.7 

-
5.7 

25.7 
8.6 

-

-

12.8 

12.8 

76.9 
12.8 

-

-

-
-

-

38.5 
-

12.8 
-

12.8 
-
38.5 
12.8 

-

14.3 
-

14.3 

42.9 
-

-

4.8 
-
-

-

9.6 

Congenital syphilis .......090 
Nonilieais ................ 112 

17.1 
-

76.9 
-

76.9 
-

-
34.2 

-
128.2 

-
38.5 

-
89.7 28.6 

Heluiuthieas ........ 120-129 
Other .........Rest of 000-136 5.7 12.8 12.8 

-
14.3 

-
- 2.9 12.8 

- -
12.8 

-
-

Malignant neoplasms ....140-209 
Neoplasms, other .......210-239 

5.7 
2.9 12.8 

- -
12.6 

14.3 4.8 2.9 
- -

-
-

14.3 
-

Nutritional deficiency ......... 45.6 128.2 128.2 85.7 - 852.8 2628.2 51.3 2576.9 985.7 120.3 

Vitamin deficiency ....260-266 
Protein malnutrition ......267 
Nutritional marasmus ......268 
Other ..................... 269 

20.0 
11.4 
14.3 

-
38.5 
38.5 
51.3 

- -
38.5 
38.5 
51.3 

-
57.1 
14.3 
14.3 

-
-

-
-

-
22.6 
62.7 
767.3 

-
12.8 

141.0 
2474.4 

- -
- 12.8 
- 141.0 

51.3 2423.1 

- -
100.0 -

128.6 9.6 
757.1 110.6 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency amemias .....280,261 
Other diseases of blood 

5.7 
-

25.6 
-

25.6 
-

-
8.6 38.5 25.6 

-
12.8 

-

and blood-forming 
organs ................ 282-289 

Inflamatory diseases of cen
tral nervous system ... 320-324 51.3 141.0 - 141.0 28.6 24.1 

8.6 

68.5 

12.8 

243.6 

-

25.6 

12.8 

217.9 

28.6 

28.6 

-

14.4 

Other diseases of nervous
 
system and sense - 4.84.8 20.0 76.9 - 76.9 
organs ........310-315,330-389 42.8 153.8 - 153.8 28.6 

Diseases of circulatory - 14.3 38.5 - 38.5 14.3 4.8 

system ................ 390-458 1.3 385 2 8.5 4.3 48 
33.7 339.4 1115.4 128.2 987.2 342.9 38.5 

Pneumonia end influenza. 470-486 333.7 1243.6 282.1 961.5 185.7 
Other diseases of respiratory 

102.6 - 102.6 71.4 4.8
64.1 397.4 85.7 9.6 39.9 

Diseases of digestive 
system ........460-466,490-519 125.5 461.5 


38.5 14.3 4.8
 - 14.4 14.3 38.5 
system ............... 520-577 22.8 64.1 25.6 38.5 


Diseases of genito-urinary 76.9 - 76.9 - 
- - - 17.1---system ................ 580-629 


Diseases of skin and sub- 64.1 - -- 14.3 64.151.3 14.3
20.0 76.9 25.6 

cutaneous tissue ......680-709 

Diseases of musculoskeletal
 
system ................ 710-738
 

4.864.1 12.8 51.3 -
Congenital anomalies ............ 42.8 141.0 102.6 38.5 42.9 4.8 17.1 


--2.9 12.8 - 12.8-
Nervous ysem ........740-743 5.7 25.6 25.6 

. - 4.8 
Circulatory system ....746,747 

2.922.8 76.9 64.1 12.8 28.6 

Respiratory system ........748 25.6 

Digestive system ......749-751 5.7 25.6 12.8 12.8 5.7 25.6 25. 

Genato-urinary system . 752,753 . . . 
Musculoskeletal system. 754-756 12. 14.3 4.8 5.7 25.6 12.8 12. 
Down's disease ..........759.3 8.6 12.8 
Other anomalies ... 744,745, 

757,758, Rest of 759 

Certain perinetal 51.336501 1641.0 1589.7 
1730.8 1717.9 12.0 


causes ................ 760-778 385.1 399.3 1410.3 102.6 1307.7 371.4 19.2
28.5 102.6 38.5 64.1 28.6mptom..............780-789 
 -----38. .8 
14.3 51.3 12.8 


Other ill-defied

Sudden death ............... 795 


----28.6 14.4
54.2 179.5 102.6 76. 
........790-792,796
conditions 
 25.651. 100.0 33.7 5.7 25.6800-3999 65.6 115.4 64.1External causes ...... 
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378 Patters of Mortality in Childhood 

DEATHS 
ARGENTINA-San Juan Province 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Associated cause
Underlying cause 


Infant deaths Und Infant deaths 

Under 28 1 2-4
28 1 2-4 5Und r UnderCause 	 28 dys- year years

28 d(a- year years yer Total 
years Total 


I daysdays 


906 153 4176 1808 1977 256 135

All cause ..................... 2156 1900 994 103 3785 


infective and parasitic
 
161 474 66 39 576 528 216 312 32 	 16 

diseases ..................... 740 635 


Amabiasis ............... 006 - -  --
232 68 164 22 9


009 538 510 128 382 23 5 263
Diarrheal disease ........ 

Other intestinal infectious
 

- 1
diseases .....000-005,007,008 3 3 - 3 -1 

Tuberculosis ......... 010-019 12 4 - 4 1 7 4 2 2 2 
-

Diphtheria .............. 032 --

1


Whooping cough ........... 033 20 14 14 5 1 


Tetanus ............... 037 3 3 
 3 - - - 
91 59 32
 

Septicenuia................ 038 28 26 25 1 2 94 	
3
19 6 1 - 1 2

assles ................ 055 96 43 - 43 34 

4 1 1 1.
Coenital syphilis .......090 6 6 2 


3 3 " 204 199 89 110 	 4 1

Noniliesis ................ 112 3 


---HelMinthinses .........120-129 "-

2 2
23 3 5
Other .........Rest of 000-136 31 23 


0- 2 9 

5 2 2 1 2 1 1

malignant neoplasm ....14 0
 
1
Neoplamas, other .......210-239 1 1 1 - - - 1 


55 2 53 11 6 535 456 35 421 	 52 2772 

- - - 1 1 1 
Nutritional deficiency ......... 


Vitamin deficiency ....260-266 " 

Protein malnutrition ......267 
 8 1 1 3 2 1 1 1
 

119 108 5 103 5 6
 
Nutritional naramlus ......268 58 50 - 50 7 1 

6 2 1 1 413 346 30 316 46 21 
Other ..................... 269 4 2 


Endocrine and metabolic
 
- 2 7 6 4 2 13 1
diseases ......240-258,270-279 5 2 

- 22 22 19 3 ----Deficiency anemias .....280,281 

other diseases of blood 

and blood-forming 
1 1 1 55 52 3 49 2 

organs ..............dseses of cen- 1
22-289 3 1 nflemtory 

tral nervous system ... 320-324 50 38 1 37 4 8 44 33 5 28 7 4 

other diseases of nervous
 

Syst and dense
 
9 45 4 8
 

organs ........310-315,330-389 20 13 1 12 4 3 66 54 


Dieases of circulatory
 
1 1 1 50 37 5 32 6 


system ................ 390-458 3 1 -	 7
 
281 62 37
 

Pneumonia and Influsnae . 470-486 322 304 85 219 13 5 536 437 156 


other diseases of respiratory
 5
3 105 89 5 84 11 

system ........ 460-466,490-519 109 90 3 87 16 


Diseases of digestive
 
19 15 4 11 3 1 140 126 21 	 105 11 3
 

system ................ 520-577 
Disases of ganito-urinary 4 

- 6 - 1 20 16 2 14 
system ............... 580-629 7 6 


Diseases of skin and sub- 2 - 34 32 14 18 

cutaneous 
tissue ......680-709 10 10 4 6 -


Diseases of musculoskeletal
 
----system ............... 710-738 


29 30 6 1
 
Congenital anomalies ........... 98 86 43 43 	 7 5 66 59 


1 3 4 2 1
3 1 -
Nervous syatem ........740-743 23 19 14 5 


25 10 15 1 1
 
Circulatory system ....746,747 33 29 9 20 3 1 27 


Respiratory system ........748 1 1 1 - 
1 9 9 5 4


Digestive system ......749-751 32 30 14 16 1 

1 - - - 1 6 6 5 1 

Canito-urinary system . 752,753 	 3 - 1 3 35 4 4 
2 - 16 12 4 8 4Husculoskeletal system. 754-756 


Dovn's disease ..........759.3 2 2 -


Other anomalies ... 744,745,
 
757,758, Rest of 739 
 1 1 1 - -1 1 1
 

Certain parinatal
 
591 1 1172 1172 1154 18
 

causes ................ 760-778 591 590 

631 120 511 47 22
 

Symptoms ............... 780-789 4 - 4 700 	
- - ---

Sudden death ............... 795 22 22 5 17 


other ill-defined
 -1 - 1 5 4 

External causes ...... 80-8999 70 18 3 15 26 25 45 32 10 22 10 3conditions ........790-792,796 5 1 
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DEATH RATES
 

San Juan Province-ARGENTINA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause 	 Associated cause 

- Infant deaths -Under 	 - Infant -deaths -Under 

1 2-4
Cause 5 Under 28 1 2-4 5 Under 28 

dsya- years
Yrs years Total 28 year

years Total 28 desv- years 

days mos. days m -.
 

All causes ................... 2063.9 8133.6 3878.4 4255.1 727.2 163.1 3997.7 16202.9 7739.7 8463.2 1216.7 213.8
 

Infective and parasitic
 
diseases ...................... 708.4 2718.3 689.2 2029.1 
313.7 61.8 551.4 2260.3 924.7 1335.6 152.1 25.3
 

------Amabiasis ................. 006 	 -


Diarrheal disease .........009 515.0 2183.2 547.9 1635.3 109.3 7.9 251.8 993.2 291.1 702.1 104.6 14.3 
Other intestinal infectious 
diseases .....000-005,007,008 2.9 12.8 - 12.8  - 1.0 - 4.8 -

Tuberculosis ..........010-019 11.5 17.1 - 17.1 4.8 11.1 3.8 8.6 - 8.6 3.2 
------

- - 4.8 
-Diphtheria ................ 032 - -


Whoopina cough ............ 033 19.1 59.9 - 59.9 23.8 1.6 1.0 -


Tetanus ................. 037 2.9 12.8 12.8 - - - - -

Septice 	 6a..............038111.3 4.3 3.2 389.6 252.6 137.0 9.5 1.6
26.8 107.0 - 90.0 

Hasles ................... 055 91.9 184.1 - 184.1 161.6 30.1 5.7 4.3 - 4.3 9.5 4.8
 

congenital syphilis ....... 090 5.7 25.7 8.6 17.1 - - 1.0 4.3 4.3 -
Honiliasis ................ 112 2.9 12.8 12.8 - - - 195.3 851.9 381.0 470.9 19.0 1.6 

Halminthiases .........120-129 --
- 98.5 14.3 7.9 1.9 8.6 - 8.6 -

Other .........Rest of 000-136 29.7 98.5 


8.6 - 8.6 4.8 3.2 1.0 4.3 - 4.3 -
Malignant neoplasms ....140-209 4.8 


-4.3 - - - 1.0 4.3 4.3 -
Neoplasms. other .......210-239 1.0 4.3 


226.9 	 52.3 9.5 512.2 1952.1 149.8 1802.2 247.1 42.8 

- - - 1.0 4.3 - 4.3 -
Nutritional deficiency ......... 68.9 235.4 8.6 


-
-Vitamin deficiency ....260-266 

-4.3 4.3 14.3 6.3 1.9 4.3 - 4.3 4.8 
Protein malnutrition ......267 7.7 -


Nutritional marasmus ......268 214.0 214.0 1.6
55.5 - 33.3 113.9 462.3 21.4 440.9 23.8 9.5 

Other ..................... 269 5.7 17.1 8.6 8.6 4.8 1.6 395.4 1481.2 128.4 1352.7 218.6 33.3
 

Endocrine and metabolic
 
diseases ......240-258,270-279 4.8 12.8 8.6 
 4.3 - 3.2 6.7 25.7 17.1 8.6 - 1.6 

- - - - 21.1 94.2 81.3 12.8 - 
--Deficiency anemiss .....280,281 


Other diseases of blood 
and blood-forming
 
organs ................ 282-289 
 2.9 4.3 - 4.3 4.8 1.6 52.7 222.6 12.8 209.8 9.5 1.6 

Inflamatory diseases of cen
tral nervous system ... 320-324 A7.9 162.7 4.3 158.4 19.0 42.1 141.3 21.4
12.7 	 119.9 33.3 6.3
 

Other diseases of nervous
 
system and sense
 

231.2 38.5 192.6 19.0 12.7
 
organs ........310-315,330-389 19.1 55.7 4.3 51.4 19.0 4.8 63.2 


Diseases of circulatory
 
1.6 47.9 158.4 21.4 137.0 28.5 11.1
 system ................ 390-458 2.9 4.3 - 4.3 4.8 

Pneumonia and influenza .470-486 308.3 1301.4 363.9 937.5 61.8 7.9 513.1 1870.7 667.8 1202.9 294.7 58.6 

Other diseases of respiratory 

systm ........460-466,490-519 104.3 385.3 12.8 372.4 76.0 4.8 100.5 381.0 21.4 359.6 52.3 7.9
 

Diseases of digestive
 
17.1 47.1 14.3 1.6 134.0 539.4 89.9 449.5 52.3 4.8
 

system ................ 520-577 18.2 64.2 


Diseases of genito-urinary
 
1.6 68.5 59.9 19.0
 

system ................ 580-629 6.7 25.7 25.7 19.1 8.6 


Diseases of skin and sub
32.5 137.0 59.9 77.1 9.5
9.6 42.8 17.1 25.7 


Diseases of nusculoskaletal
 
cutaneous tissue ......680-709 


--------system ................ 710-738 


184.1 33.3 7.9 63.2 252.6 124.1 128.4 28.5 

Congsnital anomalies ........... 93.8 368.2 184.1 	 1.6
 

4.3 4.8 -
Nervous system ........740-743 22.0 81.3 59.9 21.4 4.8 4.8 3.8 12.8 8.6 


25.8 107.0 42.8 64.2 4.8 1.6

31.6 124.1 38.5 85.6 14.3 1.6 


Respiratory system ........748 1.0 4.3 4.3 - - - - -

Circulatory system ....746,747 


-
1.6 8.6 38.5 21.4 17.1
30.6 128.4 59.9 68.5 4.8
Digestive system ......749-751 


- 5.7 25.7 21.4 4.3-Genito-urinary system . 752,753 1.0 - - 4.8 	
12.8 " 12.8 

4.8 17.1 17.1 - 4.8 - 2.9 
usculoskeletal system .754-756 


8.6 15.3 51.4 17.1 34.2 19.0
 
Dow's disease ..........759.3 1.9 8.6 -


Other anomalies ... 744,745, 4.3 - 4.3 
757,758, Rest of 759 1.0 1.0
4.3 4.3 -

Certain parintal
 
causes ................ 760-778 565.8 2530.0 2525.7 
 4.3 1122.0 5017.1 4940.1 77.1 

670.1 2701.2 513.7 2187.5 223.4 34.8
 
Symptom ............... 780-789 3.8 17.1 - 17.1 	 " -
94.2 21.4 72.8 


Other ill-defined 

conditions ........790-792,796 4.8 21.4 4.3 17.1 1.0 4.3 - 4.3 - -

Sudden death ............... 795 21.1 


12.8 64.2 123.6 41.2 43.1 137.0 42.8 94.2 47.5 4.8 
External causes ...... 800-1999 67.0 77.1 



!38O Patterns of Mortality in Childhood 

;ADEATHS; 
-ARGENTINA-San Juan Province, City of San Juan 

Underlying and Associated Causes of Death in Children Under 
5 'ears, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deaths Under- Infant deaths -

Cause 5 

yea Total 

Under 

2days 

28 

dals-Io. 

1 
year 

2-4 
years 

5 
years Total 

Under 
28d~ys 

28 
days-it.' 

1 
year 

2-4 
years 

All causes .................... 326 295 172 123 20 11 635 587 333 254 33 15 

Infective and parasitic 
diseases ...................... 90 81 24 57 6 3 82 s0 36 44 2 -

Aabiai ............... 006 
Diarrheal disease .........009 64 

-
62 

-
18 

-
44 

-
1 

-
1 

-
30 

-
29 

-
13 

-
16 

-
1 

-
-

Other intestinal infectious 
diseases .....000-005,007,008 .. . . . .. . . 

Tuberculosis ..........010-019 .. . . . .. . . 
D i p h the r i a ................ 03 2 
Whooping cough............ 033 
Tetanus ................ 037 

-
3 
1 

-.. 
3 
1 1 

3 
-

. 
.. 

... 

-" 1 
.. 

- " 
. . 

" 

Septicemia ................ 038 
Hassles ................... 055 

6 
10 

6 
5 

5 
-

1 
5 

-

4 
-
1 . 

16 
.. 

9 7 1 
. 

-

. 
Congenital syphilis .......090 
Noilissis ................ 112 

1 1 - 1 - - 3 
34 

-

34 
-

14 20 
-0 

alminthisess .........120-129 
Other .........Rest of 000-136 

.. 
5 3 -

.. 
3 1 1 

. 
1 

.. 
1 1 

. 
-

. 
-

Malignant neoplasms .... 140-209 
Neoplasms. other .......210-239 

1 
-

1 
-

-
-

I 
-

-
-

-
-

1 
-

1 
-

-
-

1 
-

Nutritional deficiency ......... 4 4 1 3 - - 62 51 4 47 8 3 

Vitamin deficiency .... 260-266 
Protein malnutrition ......267 

-... 
- " 

.. 
1 - 1 -

Nutritionalmarasmus ......268 3 3 - 3 17 16 1 15 - I 

Other ..................... 269 1 1 1 - 45 35 3 32 8 2 

Endocrine and =tAbolic 
diseases ..... 24L-258,270-279 

Deficie cy anemias ..... 280,281 
Other diseases of blooJ 

1 
-

-
4 

2 
4 

2 
3 

1 
-

rs-i blood-forming 
organs .............. 282-289 

Jamlesltory diseases of cen
1 - 1 9 9 2 7 - -

tral nervous system ... 320-324 11 8 - 8 1 2 4 3 2 1 - 1 
Other diseases of nervous 
system and sense 
organ ........310-315,330-389 S 3 - 3 1 1 7 5 2 3 1 1 
Diseases of circulatory 
system .............. 390-458 
Pneumonla and influena .470-486 

-
34 

-
34 10 24 - -

10 
68 

6 
58 

-
24 

6 
34 

3 
6 

1 
4 

Other diseases of respiratory 
system ........460-466,490-519 

Diseases of digestive 
system ................ 520-577 

12 

4 

9 

3 

-

2 

9 

1 

3 

1 

-

-

12 

21 

11 

19 

2 

4 

9 

15 

1 

2 

-

-

Diseases of genito-urinary 
system ................ 580-629 

Diseases of skin and sub
2 2 2 - - 1 1 - 1 - -

cutaneous tissue ......680-709 3 3 2 1 - - 7 7 3 4 - -

Diseases of musculoskletal 
system .............. 710-738 - - - - - - - - - -

Conaenital anomalies ........... 21 18 10 8 3 - 11 8 2 6 2 1 

Nervous system ........740-743 
Circulatory system ....746,747 
Respiratory system ........748 

Digestive system ......749-751 
Genito-urinary system . 752,753 
Husculookeletal system 754-756 
Don's disease ..........759.3 

5 
10 

4 
-
1 

-

5 
7 

4 
-
1 

-

-

4 

4 
-
1 

-

-

1 
7 

-

. 
-

3 
-
-

. 
-

-

-
-

-

. 

-

5 

1 
I 
-

4 

-

4 
-
1 
I 
-. 

2 

-

1 
-
-
I 

-

-

3 
-
I 
-

2 

-

-

-
-

2 

-

1 

-
-

-
Other anomalies ... 744,743, 

757,758, Rest of 759 1 1 1 - - - - -

Certain perinatal 

causes ................ 760-778 123 123 122 1 - - 230 230 227 3 - -

Symptoms ............... 780-789 1 1 - I - 91 84 18 66 5 2 
Sudden death ............... 795 1 1 1 . . . . .. . . 
Other ill-defined 
conditions ........790-792,796 

External causes ...... 3800-8999 12 4 - 4 5 3 12 8 2 6 1 
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DEATH RATES 
City of San Juan, San Juan Province-ARGENTINA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause
 

Infant desths Infant deathsUnder - -e 

1 2-4
Cause 5 Under 28 1 2-4 5 Under 28 

Total 28 dr ye ars years Total 28 ds ,e- year yarsdays amI days me,
 

All causes ................... 1291.6 5068.7 2955.3 2113.4 395.3 72.6 2515.8 10085.9 5721.6 4364.3 652.2 98.9
 

Infective and parasitic 
diseases .................... 356.6 1391.8 412.4 979.4 118.6 19.8 324.9 1374.6 618.6 756.0 39.5 -

Amabiasis ................. 006 - - - - - - - - - - - -
Diarrheal disesse ......... 009 253.6 1065.3 309.3 756.0 19.8 6.6 118.9 498.3 223.4 274.9 19.8 -
Other intestinal infectious 
diseases .....000-005,007,008 - -. 

Tuberculosis. ........ 010-019 - -. 

Diphtheria ............... 032 - -. 

Whooping cough ............033 11.9 51.5 - 51.5 ... . 
Tetanus.................037 4.0 17.2 17.2 - - 

septicemi .............. 038 23.8 103.1 85.9 17.2 - - 67.4 274.9 154.6 120.3 19.8 -


Measles............... 055 39.6 85.9 - 85.9 79.1 6.6 - - - -


Conganital syphilis....... 090 4.0 17.2 - 17.2 . -. .
 
Moniliaesis................ 112 - - - - - 134.7 584.2 240.5 343.6 - -


Helminthiases .........120-129 - - - - - - - -


Other .........Rest of 000-136 19.8 51.5 - 51.5 19.8 6.6 4.0 17.2 - 17.2 - -


Malignant neoplasms .... 140-209 4.0 17.2 - 17.2 - - 4.0 17.2 - 17.2 -

Neoplasms, other .......210-239 - - - - -


Nutritional deficiency ......... 15.8 68.7 17.2 51.5 - - 245.6 876.3 68.7 807.6 158.1 19.8
 

-

Protein malnutrition ......267 - - - - - - - - - -

Nutritional marasmus ......268 11.9 51.5 - 51.5 - 67.4 274.9 17.2 257.7 - 6.6 

Other ..................... 269 4.0 17.2 17.2 - - - 178.3 601.4 51.5 549.8 158.1 13.2 

Vitamin deficiency ....260-266 - - - - - - - - - - -

Endocrine and metabolic
 
diseases ......240-258,270-279 4.0 - - - - 6.6 11.9 34.4 34.4 - - 6.6 
Deficiency anemias ..... 280,281 - - - - - - 15.8 68.7 51.5 17.2 - -
Other diseases of blood 
and blood-forming
 
organs ................ 282-289 4.0 - - - - 6.6 35.7 154.6 34.4 120.3  -

Inflammatory diseases of cen
tral nervous system ... 320-324 43.6 137.5 - 137.5 19.8 13.2 15.8 51.5 34.4 17.2 - 6.6 
Other diseases of nervous 
system and sense 
organs ........310-315,33-389 19.8 51.5 - 51.5 19.8 6.6 27.7 85.9 34.4 51.5 19.8 6.6 
Diseases of circulatory 
system ................ 390-458 - - - - - - 39.6 103.1 - 103.1 59.3 6.6 
Pneumonia and influenza. 470-486 134.7 584.2 171.8 412.4 - - 269.4 996.6 412.4 584.2 118.6 26.4 
Other diseases of respiratory 
system ........460-466,490-519 47.5 154.6 - 154.6 59.3 - 47.5 189.0 34.4 154.6 19.8 -

Diseases of digestive 
19.8 - 83.2 326.5 68.7 257.7 39.5 system ................ 520-577 15.8 51.5 34.4 17.2 

Diseases of genito-urinary 
17.2 - 

system ................ 580-629 7.9 34.4 - 34.4 - - 4.0 17.2 -

Diseases of skin and sub
11.9 34.4 - - 27.7 120.3 51.5 68.7 - 

cutaneous tissue ......680-709 51.5 17.2 


Diseases of musculoskeletal
 
------system ................ 710-738 - - - -


Congenital anomalies ........... 83.2 309.3 171.8 137.5 59.3 - 43.6 137.5 34.4 103.1 39.5 6.6
 

Nervous system ........ 740-743 19.8 85.9 68.7 17.2 - - - - - -
Circulatory system .... 746,747 39.6 120.3 - 120.3 59.3 - 19.8 68.7 17.2 51.5 6.6 

------espiratory system ........748 

0igestive system ......749-751 15.8 68.7 68.7 - - .0 17.2 - 17.2
 

GeNto-urinary system . 752,753 - - 4.0 17.2
- 17.2 - -


Wiesuloskeletal system. 754-756 4.0 17.2 17.2 - - - 5- 3 .s
 

Vmi!'disease ..........759.3 - - - 15.8 34.4 - 34.4 39.5
 

other anomalies ... 744.745,
 
--757.758, Rest of 759 4.0 17.2 17.2 


Caseslt............... 760-778 
 487.3 2113.4 2096.2 17.2 
 - 911.3 3951.9 3900.3 51.5 -
I:: .............780-789 4.0 17.2 - 17.2 - 360.5 1443.3 309.3 1134.0 98.8 13.2
 

-----Sudden death ............ 795 4.0 17.2 17.2 

Other ill-defiRe4 
conditions ........790-792,796 - - - 

19.8 103.1 59.; 6.6External causes ...... 1800-999 47.5 68.7 68.; 98. 47.5 137.5 34.4 



382 Patternsof Mortality in Childhood, 

DEATHS 
ARGENTINA-San Juan Province, Suburban Departments 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deaths Infant deaths 

Cause 5 Under 28 1 2-4 S Under 28 1 2-4 

years Total 28 d 1 - year yes years Total 28 dIs- year years 
days me. days mos. 

All causes ................... 780 696 353 343 50 34 1571 1468 735 733 75 28 

Infective and parasitic 
diseases ...................... 244 220 61 159 17 7 22L 207 77 130 10 4 

Amebieai ............... 006 - - - - - - - - - - - -
Diarrheal disease .........009 177 170 48 122 7 - 104 95 26 69 7 2 
Other intestinal infectious 
diseas . , 000-005,007.008 1 1 - - - - - . 
Tuberculosis ..........010-019 3 3 3 - - 1 1 1 - -
Diphtheria .............. 032 
Whooping cough ....... 033 
Tatanu. ................... 037 

. 
4 
1 

.. 
4 
1 1 

4 
-

. 
-

. 
-

-

. 
-

.--

.. 
- . . 

. 
. 

. 
. 

Septicemia ................ 038 12 11 11 - - 1 41 39 24 15 1 1 
Haeelae ................... 055 31 18 - 18 9 4 3 1 - 1 I 1 
Congenital syphilis .......090 2 2 1 1 - - - -

ionliasis................ 112 - - - - - - 71 70 27 43 1 -
elminthisses ......... 
Other ........Rest of 

120-129 
000-136 

-
13 10 - 10 1 

-
2 1 1 1 - -

Kaligneant neoplasms .... 140-209 
Peoplaeu. other .......210-239 

3 
1 

1 
1 

-
1 

1 
-

1 
-

1 
- 1 

-
1 

-
-

-
-

Nutritional deficiency ......... 29 22 - 22 4 3 185 165 14 151 16 4 

Vitamin deficiency .. 260-266 
protein malnutrition ...... 267 

-
1 

-
-

- -
-

-
-

-
1 

-
1 

-
1 

-
-

-
I 

-
-

-
-

iNutritionalmaramus ......268 24 20 - 20 3 1 32 29 2 27 2 1 
Other ..................... 269 4 2 - 2 1 1 152 135 12 123 14 3 

Endocrine and metabolic 
diseases .... 240-258,270-279 4 3 2 12 2 1 1 - -
Deficiency anemias ..... 280,281 - - - - Ill 11 10 - -
Other diseases of blood 
and blood-forming 
organs .............. 282-289 1 1 - 1 21 21 1 20 - -

Inflatory diseases of con
tral nervous system ... 320-324 16 12 1 11 2 2 17 13 2 11 3 1 

Other diseases of nervous 
system and ense 
organs ........310-315,330-389 7 3 1 2 3 1 26 23 2 21 2 1 
Diseases of circulatory 
systm .............. 

Pnumonia nd influenza 
390-458 
470-486 

-
109 

-
102 

-
27 

-
75 5 

-
2 

13 
190 

11 
166 

3 
64 

8 
102 

1 
16 

1 
8 

Other diseases of respiratory 
systm ........460-466,490-519 40 35 2 33 4 1 38 32 - 32 5 1 

Diseases of digestive 
sy te ................ 520-577 7 5 1 4 2 - 54 50 12 38 3 1 

Diseases of snito-urinary 
system ................ 580-629 3 3 - 3 - - 4 4 1 3 

Diseases of skin and sub
cutaneous tissue ......680-709 5 5 2 3 - - 10 9 5 4 1 

Diseases of musculoekeletal 
system ................ 710-738 - - - - - - - -

Congenital anomalies ........... 41 37 22 15 2 2 38 37 23 14 1 

Nervous system ........740-743 
Circulatory system .... 746,747 

8 
15 

7 
15 

5 
7 

2 
8 

-
-

1 
-

3 
15 

2 
15 

1 
9 

1 
6 

1 
-

Respiratory system ....... 748 1 1 1 - - -- -
Digestive system ...... 749-751 
Conito-urinary system . 752,753 
Husculoskeletal system 734-756 
Down's disease ......... 759.3 

12 
-
4 
1 

10 

31 
1 

6 

-

4 

1 

1 

-

1 

-

6 
5 
2 
6 

6 
5 
2 
6 

4 
4 
2 
3 

2 
1 
-

3 

-
-

Other anomalies ... 744,745. 
757.758, Rest of 759 - - - - - 1 1 - 1 -

Certain perinatal 
causes .............. 760-778 229 229 229 - - 480 480 472 8 
syeptom .............. 780-789 1 1 - 1 247 228 44 184 14 5 
Sudden death ............. 795 5 5 1 4 - - - - - . 
Other ill-defined 
conditions ........790-792.796 1 1 -.-" 

External causes ...... 1800-E999 34 10 7. 10 14 13 a.8 3 5 3 2 



- - - - - - -

- - - -

- -

4ppendiz2 383 

DEATH RATES
 
Suburban Departments, San Juan Province--ARGENTINA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause
 

Infant deathsUnder Infant deaths Under -2-4 
-


28 1 2-4Under 28o 1 2 4 5 aUnderCause 5 dea yearsTotal 28 year
28 d- year ye yeayears Total days e.. 

days mo. 

4420.4 18535.4 9280.3 9255.1 047.5 30.5All causes ..................... 2194.7 8787.9 4457.1 4330.8 698.3 158.4 


Infective end parasitic 
diseases .,................... 686.6 2777.8 770.2 2007.6 237.4 32.6 621.8 2613.6 972.2 1641.4 139.7 18.6 

Amabiasis ................. 006 - - - - -

Diarrheal disease .........009 498.0 2146.5 606.1 1540.4 97.8 - 292.6 1199.5 328.3 871.2 97.8 9.3 

Other intestinal infectious 
diseases .....000-005,007.008 2.8 12.6 - 12.6 - - - - - -

Tuberculosis ..........010-019 8.4 37.9 - 37.9 - - 2.8 12.6 12.6 - -
-


Whooping cough ........... 033 11.3 50.5 - 50.5 - - - - -

Diphtheria ................ 032 - - - 

-

Tetanus .................. 037 2.8 12.6 12.6 - - - - - - -


Septicemia ................ 038 33.8 138.9 138.9 4.7 115.4 492.4 189.4 14.0 4.7
- 303.0 


Hasles ................... 055 87.2 227.3 - 227.3 125.7 18.6 8.4 12.6 
 - 12.6 14.0 4.7 

Congenital syphilis .......090 5.6 25.3 12.6 12.6 . .
 

Moniliais .............. 

. . . .
 

112 - - - 199.8 883.8 340.9 542.9 14.0 -

Halminthiees .........120-129 -  -
Other ......... Rest of 000-136 36.6 126.3 - 126.3 14.0 9.3 2.8 12.6 12.6 


Halignant neoplasms ....140-209 8.4 12.6 - 12.6 14.0 4.7 - - - -

Neoplasms. other .......210-239 2.8 12.6 12.6 - - - 2.8 12.6 12.6 - -

Nutritional deficiency .........81.6 277.8 - 277.8 55.9 14.0 520.5 2083.3 176.8 1906.6 223.5 18.6
 

Vitamin deficiency ....260-266 - . .. - -


Protein malnutrition ......267 2.8 - - 2.6 12.6
- - 4.7 12.6 - - -

Nutritional marasmus ......268 67.5 252.5 - 252.5 41.9 4.7 90.0 366.2 25.3 340.9 27.9 4.7 
Other ..................... 269 11.3 25.3 - 25.3 14.0 4.7 427.7 1704.5 151.5 1553.0 195.514.0 

Endocrine and metabolic
 
- 5.6 12.6 diseases ......240-258,270-279 11.3 37.9 25.3 12.6 4.7 25.3 12.6 

- - - - 31.0 138.9 126.3 12.6 --Deficiency anmias ..... 280.281 
Other diseases of blood
 
and blood-forming
 

- 12.6 - - 59.1 265.2 12.6 252.5 
organ .............. 282-289 2.8 12.6 


Infl&atory diseases of cen
25.3 138.9 41.9 4.7 

Other diseases of nervous
 
system and sense
 
organs. 310-315,330-389 


tral nervous system ...320-324 45.0 151.5 12.6 138.9 27.9 9.3 47.8 164.1 


19.7 37.9 12.6 25.3 41.9 4.7 73.2 290.4 25.3 265.2 27.9 4.7
 
Diseases of circulatory 

- - 36.6 138.9 37.9 101.0 14.0 4.7systam ................ 390-458 - 
534.6 223.5Pneumonia and influenza. 470-486 306.7 1287.9 340.9 947.0 69.8 9.3 2096.0 808.1 1287.9 37.3 

Other diseases of respiratory 
system ........ 112.5 25.3 416.7 55.9 4.7 106.9 404.0 - 404.0 69.8 4.7460-466.490-519 441.9 

Diseases of digestive
 

yst ............... 520-577 
 19.7 63.1 12.6 50.5 27.9 - 151.9 631.3 151.5 479.8 41.9 4.7 
Diseases of genito-urinary 

37.9 - 37.9 - - 11.3 50.5 12.6 37.9 - 
system ................ 580-629 8.4 

Diseases of skin and sub

- - 28.1 113.6 63.1 50.5 14.0 
cutaneous tissue ......680-709 14.1 63.1 25.3 37.9 

Diseases of musculoskelstal
 ---------system ................ 710-738 - - 

176.8 14.0 -Congenital anomalies ........... 115.4 467.2 277.8 189.4 27.9 9.3 106.9 467.2 290.4 


25.3 12.6 12.6 14.0 
- 42.2 189.4 113.6 75.8 -

Nervous system ........740-743 22.5 88.4 63.1 25.3 - 4.7 8.4 


Circulatory system ....746,747 42.2 189.4 88.4 101.0 
----2.8 12.6 12.6 - - -

Respiratory system ........748 
25.3
Digestive system ......749-751 33.8 126.3 75.8 50.5 14.0 4.7 16.9 75.8 50.5 


- 63.1 50.5 12.6 Oenito-urinary system . 752.753 - - - - 14.1 
25.3 -37.9 37.9 14.0 - 5.6 25.3usculoskeletal system .754-756 11.3 

2.8 12.6 - 12.6 - - 16.9 75.8 37.9 37.9 .......... 

Other anomalies ... 744,745.
 
Doves disease 759.3 

- - 2.8 12.6 - 12.6 -
-757,758, Rest of 759 - -

Certain prinatal
 
- - - 1350.6 6060.6 5959.6 101.0 causes.... ......... 760-778 644.3 2891.4 2891.4 


12.6 - - 695.0 2878.8 555.6 2323.2 195.5 23.3
8lyptos.. ........ 780-789 2.8 12.6 

8udden death ............... 795 14.1 63.1 12.6 50.5 . ...
 

Other ill-defined
 
conditions ........790-792,796 2.8 12.6 - 12.6 
 . . . ..
 

Eaternal co ...... 800-999 95.7 126.3 37.9 88.4 139.7 65.2 36.6 101.0 37.9 63.1' 41.9 9.3 



384 Pattern ofMortality in Childhood, 

DEATHS 
ARGENTINA-San Juan Province, Rural Departments 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group,: in.Two-Year Period, 1968-1970. 

Cause 
years 

Underlying cause 

Infant deaths 
Under 28 

Total 28 day-
days me. 

1 
year 

2-4 
years 

Undr 
5 

years 

Associated cause 

Infant deaths 

Under 28 
Total 28 daj-

days mos. 

1 
year 

2-4 
years 

All causal ..................... 1050 909 381 528 83 58 1970 1730 740 990 148 92 

Infective and parasitic 
diseases ...................... 

Amsbiasis ................. 006 
Diarrheal disease ........ 009 
Other intestinal infectious 
diseases .....000-005,007,008 

Tuberculosis ......... 010-019 
Diphtheria ....... .... ,032 

Whoopinglcough.......... 333 
Tetanu .............037 

epticemia .............. 038 
Massles ................... 055 

Congenital syphilis .......090 
Honiliss .............. 112 

Selminthisee ......... 120-129
(ther ......... Restof 000-136 

406 

-
297 

2 
9 
-

13
1 
10 
55 

3 

13 

334 

-
278 

2 
1 

7
1 
9 
20 

3 
3 
" 

10 

76 

-
62 

-
-

-
1 
9 
-
1 
3 

258 

-
216 

2 
1 

7 

20 
2 

10 

43 

-
15 

-
1 

5 
-

21 

-

1 

29 

-
4 

-
7 

-

1 
14 

-
2 

1 

273 

-
129 

I 
3 
-

1 
-

6 
3 
1 

99 
" 

-

241 103 

- -

108 29 

-
1 

-

- -
" -

36 26 
- -
1 -

95 48 
" 

-

-

ISO 

-
79 

-
1 

-
-o 

-
1 

47 

" 
-

20 

-
14 

I 

1 
-

3 

12 

-

7 

-
2 

-

2 
-

1 

Halignant neoplasms .... 140-209 
Neoplasms, other .......210-239 

Nutritional deficiency ......... 

Vitamin deficiency .... 26-266 

Proteinmalnutrition ......267 
Nutritional arasmus ......268 
Other ..................... 269 

11 
-

39 

-
7 
31 
1 

29 

1 
27 
1 

1 

1 

28 

-

1 
27 
-

7 

-

3 
4 
-

3 

-

3 
-
-

-
" 

288 

1 
1 

70 
216 

240 

1 
-

63 
176 

17 

-

2 
15 

223 

1 

61 
161 

28 

-

3 
24 

20 

-

4 
16 

Endocrine and metabolic 
diseases...... 240-258,270-279 
Deficiency anemias ..... 280,281 
Other diseases of blood 
and blood-foriu2 
organs .......... ... 282-289 

Inflamtory diseases of cen
tral nervous system ... 320-324 

Other diseases of nervous 
system and sense 
organs ........310-315,330-389 
Diseases of circulatory 

ystem .............. 390-458 
Pneumonia and influenza. 470-486 
Other diseases of respiratory 

system ........460-466,490-519 
Diseases of digestive 

system .............. 520-577Diseases of enit-urinary 

system ................ 580-629 
Diseases of skin and sub

cutaneous tissue ......680-709 
Dioeeses Of musculoakeletal 
system ................ 710-738 

Congenital anomalies ........... 

Nervous system ........740-743 
Circulatorysystem ....746,747 
Respiratory system ........748 

Digestive system ......749-751 
Canito-urinary system . 752,753 
usculookeletal system 754-756 

Don's disease ..........759.3 
Other anomalies ... 744,745. 

757,758, Rest of 759 

Certain prinatal 
causs.............. 760-778 

Symptoms..............780-789 

Sudden death ............... 795 
Other ill-defined 

conditions ........ 790-792,796 
External causes . 00-999 

-. 

-. 

1 

23 

8 

3 
179 

57 

8 

2 

2 

36 

10 
8 
-
16 
1 
-
1 

-

239
2 

16 

4 
24 

-

18 

7 

1 
168 

46 

7 

1 

2 

-

31 

7 
7 
-
16 
-
. 
1 

239
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-
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DEATH RATES

Rural Departments, San Juan Province-ARGENTINA 

Death Rates from Underlying and Associated Causes in Children
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause 
 Associated cause
 

nfant deaths Under Infant deaths 
Cause 5 Under 28 1 2-4 5Total 28 dsa a- years years Total Under28 28 2-4years year 	 do?#l- 1year years
 

All causes ..................... 2403.8 
 9449.1 3960.5 5488.6 941.0 218.7 4510.1 17983.4 7692.3 10291.1 L678.0 346.9 
Infective and parasitic
diseases ...................... 
 929.5 3471.9 790.0 2681.9 487.5 
109.4 625.0 2505.2 1070.7 1434.5 226.8 45.2 
Amebiasis ................. 006 - - - - - - -Diarrheal disease.........009 	 - - 679.9 2889.8 644.5 2245.3 170.1 15.1 
 295.3 1122.7 301.5 821.2 158.7 26.4
Other intestinal infectious

diseases .0. 000-005.007.008 
 4.6 20.8 - 20.8 - - 2.3 - - - 11.3 -Tuberculosis ..........010-019 
 20.6 10.4 
 - 10.4 11.3 26.4 6.9 10.4 - 10.4 -Diphtheria .............. 032 -	 7.5
 - - - - - - - - -Whooping cough ............ 033 29.8 72.8 72.8 3.8 	


- 56.7 2.3 - - - 11.3 -Tetanus ................... 
037 2.3 10.4 10.4 -  - - - - - - -Septicemia ................ 038 22.9 
 93.6 93.6 - - 3.8 82.4 374.2 270.3 104.0 - -Meales ................... 055 125.9 
 207.9 - 207.9 238.1 52.8 6.9Congenital syphilis .......090 	 - - - 11.3 7.5
6.9 31.2 10.4 20.8 -  2.3 10.4 - 10.4 -oniliesis ................ 
112 6.9 31.2 31.2 
 - - - 226.6 987.5 499.0 488.6Ealmiathiase .........120-129 	 34.0 3.8
- - - - -3.8Other .........lest of 000-136 29.8 104.0 - 104.0 11.3 
 7.5 -  - - - -

Malignant neoplasms .... 140-209Neoplasms, other .......210-239 
2.3 

-
- - - 3.8 - - - - - - - - - - - - - - -

Nutritional deficiency ......... 89.3 10.4
301.5 291.1 79.4 659.3
11.3 2494.8 176.7 2318.1 317.5 75.4 
Vitamin deficioncy ....260-266 - - - - - - 2.3Protein malnutrition ......267 16.0 10.4 -	

10.4 - 10.4 - 10.4 34.0 11.3 2.3 -  - 11.3Nutritional marasmue ......268 	 71.0 280.7 
 - 280.7 45.4 - 160.3 654.9 20.8 634.1 34.0 15.1Other ..................... 
269 2.3 10.4 
 10.4 - - - 494.5 1429.5 155.9 1673.6 272.1 60.3 

endocrine and metabolic

diseases ...... 240-258,27-279  - - - - - 4.6 20.8 10.4Deficiency anmas ..... 280,281 	 10.4 - - - - - - 16.0 72.8 62.4 10.4 - -Other diseases of blood
 
and blood-forming
 
organs ................ 282-289 2.3 
 - - - 11.3 - 57.2 228.7 - 228.7 22.7 3.8Inflmmatory diseases of cen
tral nervous system ... 320-324 52.7 187.1 - 187.1 
 11.3 15.1 52.7 176.7 10.4 166.3 45.4 7.5Other diseses of nervous
 
system and sense
 
organs ........310-315330-389 18.3 72.8 72.8 3.8 75.5 270.3 52.0 218.3 1L3 22.6
Diseases of circulatory
 
system ................ 390-458 6.9 - 11.3
10.4 10.4 
 3.8 61.8 207.9 20.8 187.1 22.7Pneumonia and influensa. 470-486 409.8 1746.4 499.0 1247.4 90.7 11.3 	

18.9 
636.4 2214.1 706.9 1507.3 453.5 94.3Other diseases of respiratory


system ........460-466,490-519 130.5 478.2 467.8
10.4 102. 7.5 125.9 478.2 31.2 447.0 56.7 15.1
Diseases 	 of digestive


systm ................ 520-577 18.3 
 72.8 
 10.4 62.4 3.8 148.8 592.5 52.0 540.5 68.0 7.5
Diseases of genito-urinary
 
system .............. 580-629 
 4.6 10.4 10.4
- 3.8 34.3 114.3 10.4 104.0 45.4 -Diseases of skin and subcutaneous tissue 
......680-709 4.6 20.8 
 - 20.8 - 38.9 166.3 62.4 104.0 11.3 -Diseases of musculokeletal
 
system .............. 710-738 -  - - - - - - - - -

Congenital anomalies ........... 82.4 322.2 114.3 
 207.9 22. 11.3 38.9 41.6
145.5 104.0 34.0 -
Nervous system ........740-743 
 22.9 72.8 52.0 20.8 11. 7.5 2.3 10.4 10.4 - - -Circulatory system .... 746.747 
 18.3 72.8 20.8 52.0 
 3.8 16.0 62.4 62.4 -Respiratory systle ...... 748 -	

- 11.3 
- - - - - - - -Digestive ye ......749-751 36.6 166.3 41.6 124.7 
 - 4.6 20.8 10.4Cnito-urinary system . 752,753 2.3 	 10.4


11.3  -Musculoskeletal system. 754-756 
 - - - - 2.3 10.4 10.4 - Down's discs .......... 79.3 
 2.3 10.4 - 10.4 13.7 41.6 31.2 10.4 22.7Other anomalies ... 74,745,

757,758, Rest of 759  - - - - - - -

Certain parinatal
 
causes ................ 760-778 547.2 2484.4 2484.4 
 - 1057.7 4802.5Symptoms ............... 780-789 	 4729.7 72.8
4.6 20.8 - 20.8 828.8 3316.0 602.9 2713.1 317.1 56.6
Sudden death ............... 795 36.6 166.3 31.2 135.1 
 - -
 -

Other ill-defined 
conditions ........ 790-792,796 9.2 41.6 10.4 31.2

external causes ...... 800-8999 
2.3 10.4 - 10.454.9 41.6 41.6- 124. 33.9 45.8 52.0 45.166.3 114.3 
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DEATHS 
BOLIVIA-La Piu 

Underlying and Associated Causes of.Death in Children Under 
Two-Year Period, 1968-1970.5 Years, by Age Group, in 

Associated cause
Undrlyin cause 

Infant deathe Under Infat deaths 

28 1 2-4 5 Under 28 1 2-4
UnderCause years Total day28 d -f year ytars

28 1 yeatsYear yearsTotal days- year 

days dot.daysmos. 

2685 1636 899 531 4898 2841 1046 1795 1371 686
 
&I1causes ................. .., 4115 1049 


Infective and parasitic 181 194 122
108 727 607 315 555 239 58 

diseases ...................... 1757 835 


- I 
- . 1 1 I -

Amabiasis ................. 006 2 - -
20 153 17; 91
81 510 319 101 434 17;

Diarheal disease .........009 1011 591 

Other intestinal infectious
 

3 1 - I - " 
4 3 111 5 1

diseases .....000-005.007,008 1 6 111 10 19 34 18 1 -
Tuberculosis ..........010-019 64 11 -------Diphtheria ............... 032 - - .1


27 14 14 1 
whooping cough ........... 033 57 29 2 


-

Tetanus ................... 037 " -- 3 

18 4 41 40 33 7 1 
Septicamia .............. 0038 22 22 


554 151 1 150 246 157' 10 - 1 4 5 
Sass.................. 055 I - - 1 
Congenital syphilis .......090 3 3 V 

5 
2 - I 

1 1 - - 35 21 5 16 9 
Honiliasis ................ 112 1 

1 - 1 - - 10 -- 4 6 
.........120-129 1
elaminthisses 
 1 13 5 3


Other .........Rest of 000-136 31 21 18 5 


18 - - - 1 7 1
Malignantneoplaesms .... 140-209 - 2 2 1 1-1 1 - 1
Neoplasms, other ....... 210-239 


36 35 12 1414 710 66 644 468 236
 
Nutritional deficiency ......... 69 1 21 

-Vitamin deficiency .... 260-266 - 
75 1315 8 13 44 

Protein malnutrition ......267 33 10 10 18 

1 19 5 3 143 58 2 56 54 31 
28 20
Nutritional marsmus ......268 575 187


8 6 - 6 1 1 1196 639 64 370 
Other ..................... 269 


Endocrine and metabolic
 
1 2 2 1 1 

Deficiency 
diseases ...... 

anemiass 
240-258,270-279 
.....280,281 

1 1 
- 5 4 3 1 --

Other diseases of blood
 
end blood-forming 

4 2 - 2 1 1 12 6 - 6 3 3 
organs ................ 22-289 


Infl-matory diseases of cen- 16 6
3 13 12 5 33 19 3 8 
33 16 


Other dieseass of nervous
 
tral nervous system ... 320-324 


system and sense *66 6 2 6 23 9 2 7 8 
organs ........310315,33-389 14 -
Diseases of circulatory 

9 7 - 7 1 1 17 9 1 8 4 4 
system ................ 390-458 


285 180 94 1138 571 118 453 370 197 
1171 897 612 


Other diseases of respiratory
 
Pneumonia and influens, .470-486 


1 28 16 1725 62
13 86 17 29 

system ........460-466,490-519 141 99 


Diseases of digestive 
6 32 20 8 12 7 5

18 11
system .............. 520-577 28 7 4 

Diseases of genito-urinary 
1 2 17 7 7 10 

system ................ 580-629 3 o 
Diseases of skin and sub 2
- 11 7 4 3 2 

10 10 8 2 -

Diseases of musculoskeletal 
cutaneous tissue ......680-709 


"
" 
" 

system .............. 710738 -" 


2
1 32 26 21 5 4 

Congenitel anomalies ........... 50 47 27 20 2 


8 7 3 4 - I - - -
Nervous system ........740-743 

-


Circulatory system ....746,747 
 16 157 1 7 5 
- 3 3 3 ---

7 7 6 
--Respiratory system ........748 


24 24 16 8Digestive system ......749-7512 3 5 3 3 22 " 
Genito-urinary system . 75 ,75 1 - 

- 2 2 1 1"
Husculoskeletal system .754-756 
1 - 1 



85
Dan's disease .......... 759.3 1 

Other anomalies ... 744,745,
 

. .
. .
757,758, Rest of 759 


Certain perinatel
 
710 , 710 .697 13 

5 548 548 543 
causes ................ 760-778 

2 - 820 466 .60 406 273 81
 
Symptoms .............. 780-789 12 11 9 

1 --
I 

- - -

Sudden death ............ 795 14 13 3 10 

Otfierill-defined 
. - " 

conditions .. 790-792796 165 114 42 72 25 26 

2 3 4 
Esternal causes . 800-9991" 77 24 "7, 1 7 16 37 12 5 
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DEATH-RATES
 
La Paz-BOLIVIA 

Death Rates from Underlying and Associated -Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause
 

Inant deathe Une Infant deaths 
Cas oa ne 8 y 2-4 Uy eroUdr 2 2

yar nde 28l- ear years yus Total 28 1dys year years 
yearsTotal 28 ds-y 

Allause .....................730.14.52716A610.3 7.5o488.08.5,.
2660.0, 3166. 1.
85.6 284.5 

infective aned
parasitici

diseases ...................... 1135.71 2271.5[ 293.8 1833.8 362.1 650.21 157.8 492.4 586.1 140.2
11977.7 I 358.8
-mb"asi00 13- 1 3.00.6 " l -1.
.................*1.1" *
 
Diarrheal disease ......... 009 653.5 1607.7 220.3 1387.4 963.7 116.1 28D.5 470.6 54.4 416.2 513.6 104.6
 
Other intestinal infectious
 
diseases .....000-005007.008 7.1[ 13.6[ 2.7 [10.9 9.1 3.4 0.6 2.7 - 2.7 [ -J 41.4I2".757.411 2.7 2.7/10.1 12.6
Tubrculosis ..........010-01929.9'27._239.1l.6 -


Diphtheria ................ 032 . .- . . . . . .
Whooingt...033 78.;973.416.1 .
.........gh ............36"-I5.4 42.3 0.6 

8epticcaia ................ 038 14.2i 59.8 49.0 10.9 - 26.5 108.8 89.6 19.0 -" 1.1
 
Measles ................... 055 358.11 410.8 t 2.7 408.1 743.2 180.s1 6.5 2.71 " 2.7 /12.11 5.7
 

090 5. - 2.7 2.7 iCongenital syphlis ....... 1.91 8.2i 2.7 -. 0.6 - "i
 
14omiliasis ................ 112 0.6i 2.7i - [ 2.7 - - 22.6 57.1 13.6 43.5i 27.2[ 5.7
 
Relaunthiames .........120-129 0.6[ 2.7J - 2.7 - - 6.5 -I - i - /12.1J6.9
 
Other .........Rest of 000-136 20.01 57.11 8.2 49.0 15.1 5.71 1.9 I 2.71 - ]2.7 [3.0] 1.1
 ....5. on -°
Malgnntneplsm14-29o- - .8.00. - -o/ 1.1
 

Neoplasm, other .......210-239 0.6 2.7 - 2.7 - 1.3 5.4 2.7 2.7 -


Vitamin deficiency ....260-266 I I / -I
 
Prtiantiin...... 27 21.3] 27.21 " 27.2 45..3 9.2 48.5 35.4 - 35.4 J132.9120.7
 

Nutritional arasmus ......268 10.1S 54.41 2.7 i51.7 15.1 3.4 92.4 157.8 5.4 152.3 j163.1135.6
178. 174.
Other.....................2695.2163 6.01 77. *"° 154. L117.8214.9*""
 
Endrn anodmaouic8
 

0.6 34 3 2. 27,
disease...............8,20279 2.7 2. ,11 71.35.491 

c-
Deficiencyanemiase.... 28,8 - - - - 3. 09 82-. .
 

Other diseases of blrood 
sy-and seodfomne-91 


. 582033- 92.5. .430 1.
,organ .... 289 6 3 - 6, 616.31 4.9 '11 6.3 |'2 6.
 
5.7 8.
trlnossystem..........320-34 21.3 43.5 8. 351.4 3.3 21.3 i 51 2.7 43.5 |24.2 6.0
 

Other diseases of neprto
 

organ ........ 9.01269.31 6.9 24.5
310-31,3390-389 -54 13 7 9 14. 7 5.4719.0 24.23 6.9
 
Diseases of circultory. -45 -] 29 9 11. 2.'1"7 621.8
24.51 11 4.6
 
sysem ............. ... 390 5 .818, 9.0 19 .0300.
 

Ordiseases of sirry
,9 35.19.
sy........-46....191.9. 2375.409.7.°419.5°°°
tm46 26 . 178 .
Diseassofdigetie.. -7 20.54.21.32.2157
 
cutaneous tissue ......680-709 6.5 27.2 21.8 5.4 - - 7.1 19.0 10.9 8.2 6.0 2.3 

Diseases of musculookeletal710-,38- - - syste ................ 

Ne ossyt 70- 5 8.210.91.1 "1 "t"1 "/I "
 em ........743 .219.0 
.... 4° 21. 113.61
ssm. -0,'7472 3 13.0
C,,,.iulatorye .746 '16.340.' 19.0.0 ",4". 15.4 1.1
Resiraor sytem......- - , .9 8.28.28.2 -Digestieosyste74975435, , 9,,oo2.o,
.......76 1,6., 28.5,o- 6.oo 

60
82 82
Cenito-urinary @yet" . 752,753 0.3032 

Down's disease ..........759.3 0.6 2.7 2.7- 5.2 16,3 13.6 2.7 3.0 1.1
 

Other anomalies ... 744,745,
 
757,750, Rst of 759 


Caetnin parinatal 
cue.......... 760-778 1490.0 1477.1 [13. - 35.4 i "l354.2 i 

-n 459.0 [1931.4 1896.1 "
'- ....' 
-

3.424.- 12.7163.21045 "2481..... 7so-77.29. 1 3.1 "1'
35.4127.
deth ...............
,dn 7959.0 I 8.2 13.0
 
Other ill-defined
 

ondition s........790-792,796 106.7[ 310 .1 114 3 | 195,. 75 .5 29. .-. . ' . 1 . .1 .
 
Zxternal causes ..... E80W999 49.8] 65.3 19.0] 46.,148.34.,. 0: . .21. .
 

http:9.01269.31
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DEATHS 
BOLIVIA-Viacha 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Cause 
Unde 

5 
cears 

Infant deathe 
Under 28 

Total 28 d ss-I 
1 

year 
2-4 
yyears 

5 
earsyarsrs 

Infant deaths 
Under 28 

Total 28 de?@-
1 

year 
2-4 
yars 

days mom. d 

All cause .................... 161 105 42 63 36 20 144 82 26 56 46 16 

IWfective and parasitic 
diseases ...................... 66 32 2 30 22 12 17 10 - 10 3 4 

Ambiaeig ................. 006 
DLerrbol disease .........009 

-
36 

-
19 

-
2 

-
17 

-
12 

-
5 

-
17 

-
10 - 10 3 4 

Other intestinal infectious 
diseases .....000-005,007.008 - - - - -

Tuberculosis .......... 010-019 1 1 1 - - -
Diphtheria ......... ... 
Whooping cough ............ 

032 
033 

-
4 

..... 
1 1 3 . . . . . . 

Tetanus ................. 037 ... . .. 
Septiceue.... .......... 038 
Hess ................... 055 25 11 11 

-
7 7 . . . .. 

Congenital syphilis .......090 
Hoiilieeii............... 112 

- -

.... 
-- - -

Heluinthies ......... 120-129 .... 
Other .........Rest of 000-136 - - -

Halignant neoplasne .... 140-209 
Neoplasms, other .......210-239 

Nutritional deficiency ......... 1 1 48 25 1 24 19 4 

Vitamin deficiency ....260-266 
Protein malnutrition ......267 

-
-

- -
8 -

- -
-

-
7 

-
1 

Nutritional marsmus ...... 268 - - 5 4 4 1 -
Other ..................... 269 1 1 35 21 1 20 Il 3 

Endocrine and metabolic 
diseases ......240-258.270-279 -

Deficiency anenias ..... 280,281 -
Other diseases of blood 

and blood-forming 
organs ................ 282-289 -. . 

Inflematory diseases of cen
tral nervous system ... 320-324 

Other diseases of nervous 
2 1 1 1 - -

system and sense 
organs ........310-315,330-389 1 1 1 1 - - -

Diseases of circulatory 
system ................ 390-458 -
Pneumonia and influenza. 470-486 48 34 10 24 55 38 1; 1 16 15 6 
Other diseases of respiratory 
system ........460-466.490-519 

Diseases of digestive 
9 5 - 5 3 1 5 1 - 1 3 1 

system .............. 520-577 - - - - - - - - -
Diseases of genito-urinary 
systn ......... ....580-629 

Diasase of skin and sub
- - - - - - - - -

cutaneous tissue ......680-709 - - -
Diseases of musculoskeletal 
systm ............... 710-738 - - -

Congenital anomalies ........... - - -

Nervous system ........740-743 - - -
Circulatory system ....746.747 -.. . 
Respiratory system ........748 - .. . 
Digestive system ......749-751 - - -

Canito-urinary system . 752,753 - - -

usculoekeletal system. 754-756 ... .. 
Dovn's disease .......... 759.3 ... . . . 
Other anomalies ... 744,745, 

757,758, Rest of 739 - - -

Certain perinatal 
causes..............760-778 
Symptom ............. 780-789 

29 
.... 

29 29 - " 
-

24
11 

245 24 
-6 

- -

Sudden death ............... 795 - - - . - . 
Other ill-defined 
conditions ........790-792,796 2 2. 1 1- - -

External causes ...... 800-999 3 1 - - -



- - - - -

- - - -

- - - - -

- - - - -

- -

- -
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DEATH RATES 
Viacha-BOLIVIA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause 	 Associated cause
 

Under Infant deaths 
Und Infant deaths 

1 2-4 5 Under 28 1 2-4Cause S Under 28 
Total 28 des- year years year, 28 dae-a yearTotal years 

days m _--.	 days moe. -

All causes ................... 4806.0 12352.9 4941.2 7411.8 5070.41069.5 4298.5 9647.1 3058.8 6588.2 5478.9855.6
 

Infective and parasitic 
diseases ..................... 1970.1 3764.7 235.3 3529.4 3098.6 641.7 507.5 1176.5 - 1176.5 422.5 13.9 

- - - - - - .mabiaselil ............... 006 - - - - -


Diarrheal disease .........009 1074.6 2235.3 235.3 2000.0 1690.1 267.4 507.5 1176.5 - 1176.5 422.5 13.9 
Other intestinal infectious 
diseases .... 000-005,007,008 - - - - - - - - - - -
Tuberculoais ..........010-019 29.9 117.6 117.6 -- - . -. 

Diphtheria .............. 032  ---


Whooping cough ............033 119.4 117.6 117.6 422.5 ... 	 .. .
 
Tetanus ................. 037 .... . -3 -

Septicmia .............. 038 .... . .. .
 
Measles ................... 055 746.3 1294.1 1294.1 985.9 374.3 . . ..
 
Congenital syphilis .......090 - -.. 
 .. .
 

Moniliais ................ 112 - -.. .. .
 

Halminthiase .........120-129 - -.. .. 
 .
 

Other .........Rest of 000-136 - -.. .. 
 .
 

Malignant neoplasms .... 140-209 - -... 
Neoplasms, other .......210-239 - -.. 

Nutritional deficiency ......... 29.9 -	 53.5 1432.8 2941,2 117.6 2823.5 676.1 Z13.9
 

Vitamin deficiency .... 260-266 - - - -

Protein malnutrition ......267 -- - - 238.8 - - - 985.9 53.5 
Nutritional marasmus ...... 268 - - 149.3- - - 470.6 - 470.6 140.8 -

Other ..................... 269 29.9 - - 53.5 1044.8 2470.6 117.6 2352.9 549.3 160.4 

Endocrine and metabolic
 
diseases ......240-258,270-279 - - -

Deficiency anemias.....280.281 - -.. .
 

Other diseases of blood 
and blood-forming 

.
organs ................ 282-289 - -. ... 

Inflammatory diseases of cen
tral nervous system ... 320-324 59.7 117.6 - 117.6 140.8 . .. . .. . 

Other diseases of nervous 
system and sense 
organs ........310-315,330-389 29.9 117.6 - 117.6 - 29.9 - - - 53.5 

Diseases of circulatory 
system ................ 390-458 - - - - -

Pneumonia and influenza. 470-486 1432.8 4000.0 1176.5 2823.5 1267.6 2674 1134.3 2000.0 117.6 1882.4 1127 20.9 
Other diseases of respiratory 
system ........460-466,490-519 268.7 588.2 - 588.2 422.5 53.5 149.3 117.6 - 117.6 422.5 53.5 

Diseases of digestive 
------system ................ 520-577 -


Diseases of genito-urinary 
system ................ 580-629 - - - -  -

Diseases of skin and sub
cutaneous tissue ......680-709 - - - - -  -

Diseases of musculoskeletal
 
---system ................ 710-738 - - 

---Congenital anomalies ........... - - - - 

..
- -. ..Nervous system ........740-743 
---Circulatory system ....746,747 -	 - - 

........748 	 
-


Respiratory system 

Digestive system ......749-751 


. ..
 .. 


Musculoskeletal system. 754-756 .. .. .. . .. . 
Down's disease ..........759.3 .. ... . .. . 
Other anomalies ... 744,745. 

757,758, Rest of 759 -. ..
 

..
can i to-u r i n a r y s y s t e m . 7 5 2 , 7 5 3 - .. 

Certain parinatal 
causes .............. 760-778 865.7 3411.8 3411.8 - - 716.4 2823.5 2823.5 - -

Symptoms ............. 780-789 - - 328.4 588.2 - 588.2 845.1 
------Sudden death ............... 795 


Other ill-defined 
conditions ........790-792,796 59.7 235.3 117.6 117.6  -..
 

External causes ......1800-8999 89.6 117.6 - 117.6 140.8 53.5 	 - 



390, PatternsofMortality in Childhood 

DEATHS' 
BRAZIL-Recife 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

UDd:rlyin8 cause Associated cause 

Cause 
Und 

5 
years 

Infant deathsUnder 
Under 28 

Total 28 dIs-
days ma. 

1 2-4 
year yers 

Under 

y 

Infant deaths 

1 Under 28 
Total 28 dls-

days mos. 

11 
year 

22-4 
years 

All causes ..................... 3635 2773 1073 1700 515 347 7178 5084 1554 3530 1219 875 

Infective and parasitic 
diseases .................... 1929 1411 198 1213 313 205 1375 711 145 566 381 283 

Anabiesie...............006 
Diarrheal disease .........009 

1 
1268 

1 
1141 

-
146 

1 
995 

-
92 

-
35 

1 
648 

-
316 

-
37 

-
279 

-
195 

1 
137 

Other intestinal infectious 
disasaes .....000-005,007,008 
Tuberculosis ..........010-019 

16 
63 

11 
18 

2 
-

9 
18 

2 
21 

3 
24 

11 
29 

5 
9 

1 
-

4 
9 

3 
7 

3 
13 

Diphtheria .............. 032 
Ihoopinacough ...........033 
Tetanus ................ 037 
Septicemia ................ 038 
Hatsles ................... 055 
Congenital syphilis .......090 
Honiliasis ................ 112 
Helminthiaes .........120-129 
Other .........Rest of 000-136 

29 
31 
29 
28 
397 
22 
2 

16 
27 

9 
16 
27 
23 
130 
22 
1 
-
12 

-
-
22 
18 
1 
7 
1 
-
1 

9 
16 
5 
5 

129 
15 
-
-
11 

16 
8 
-

4 
153 
-
1 
10 
6 

4 
7 
2 
1 

114 
-

-
6 
9 

2 
-

201 
9 
2 

110 
346 
16 

- " 
-
" 

175 
4 
2 

96 
92 
12 

77 
-
-

30 
-
-

98 
4 
2 

66 
92 
12 

": 
1 

13 
1 
-

12 
146 
3 

-

1 

13 
4 
-

2 
108 
1 

Malignant neoplasms .... 140-209 
Neoplasms, other .......210-239 

7 
-

1 
-

1 
-

-
-

2 
-

4 
-

1 
-

-
-

- - - 1 

Nutritional deficiency ......... 147 47 - 47 54 46 1532 1033 42 991 300 199 

Vitamin deficiency .... 260-266 
Protein malnutrition ......267 
Nutritional rasmus ......268 
Other ..................... 269 

-
106 
39 

2 

23 
22 

2 

-
-
-

- -

23 
22 

2 

43 
11 

-

-

40 
6 
-

-

216 
460 
856 

56 
318 
659 

-

-
2 
40 

-

56 
316 
619 

-

87 
92 
121 

-

73 
50 
76 

Indocrine and metabolic 
diseases ..... 240-258,270-279 
Deficiency anemias ..... 280,281 
Other disaase6 of blood 

4 
-

3 
-

1 
-

2 
-

-
-

1 50 
27 

48 
12 

7 
3 

41 
9 

-
9 

2 
6 

and blood-forming 
orgas..............282-289 

Inflainatory diseases of cen

tral nervous system ... 320-324 
Other diseases of nervous 

9 

42 

7 

22 

1 

3 

6 

19 

1 

11 

1 

9 

94 

50 

41 

34 

1 

4 

40 

30 

32 

7 

21 

9 

system and sense 

organs ........310-315,330-389 41 22 1 21 8 11 108 73 6 67 13 22 

Diseases of circulatory 
system ................ 390-458 

Pnumonia ad iuflunna. 470-486 
3 

357 
1 

265 
-
59 

1 
206 

-
63 

2 
29 

101 
1244 

52 
794 

1 
131 

51 
663 

27 
273 

22 
177 

Other diseases of respiratory 
system ........460-466.490-519 

Diseases of digestive 

system ................ 520-577 

88 

17 

51 

13 

3 

6 

48 

7 

27 

3 

10 

1 

178 

105 

107 

70 

2 

11 

105 

59 

49 

13 

22 

22 

Diseases of ganito-urinary 
system..............80-629Diseases of kn nd sub 5 2 - 2 - 3 50 35 6 29 5 10 

cutaneous tissue ......680-709 39 34 9 25 2 3 82 63 8 55 11 8 

Diseases of musculoskeletal 
system ................ 710-738 - - - - -

Congenital anomalies........... 

Nervous system ........740-743 

Circulatory system .... 746,747 
Respiratory system ........748 

Digestive system . 749-751 
Genito-urinary system . 752.753 
Musculoskeletel system. 754-756 
Down's disease ..........759.3 

121 

35 
45 

24 
1 
5 
4 

111 

31 
41 

23 
1 
5 
3 

55 

12 
19 

13 
-
4 
-

56 

19 
22 

-

10 
I 
1 
3 

4 

1 
3 

-
" 
-
-

-

6 

3 
1 

1 
-
-
1 

88 

8 
30 

-

12 
12 
4 
18 

81 

7 
27 
-

11 
12 
4 
16 

42 

2 

16 
-

7 
6 
3 
4 

39 

5 
11 

-

4 
6 
1 

12 

3 

1 
1 

-

-
-
-

4 

-

2 

-
-
2 

Other anomalies ... 744,745, 

757,758, Reastof 759 7 7 7 - - - 4 4 4 - " " 

Certain perinatal 
causes ................ 760-778 
Symptoms ............... 780-789 
Sudden death ............... 795 

725 
7 
5 

725 
4 
5 

721 
-
3 

4 
4 
2 

-
2 

-

- 1095 
977 

-

1095 
820 

-

1053 
80 

-

42 
740 

-

-
92 

-

-
65 

-

Other ill-defined 
conditions ........790-792,796 45 

ternal Causes ...... 800-3999 44 
35 
14 

8 
4 

27 

10 
9 
16 

1 
14 

-

20 
-

14 12 2 4 2 
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Appendix 2 391 

DEATH RATES
 
Recife-BRAZIL 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Associated cases
Underlying cause 


Une nfant deaths 
Une nfant death 

dro 28 1 2-4 5 	 Under 28 1 2-4 
Cause 


drI year years Years Torsia 2 dyrs- year years
years Total 28 -

days nodays 0104. 

All causes ..................... 2933.6 	9121.7 3529.6 5592.1 1920.2 503.0 5792.9 16723.7 5111.8 11611.8 4545.1 1268.3
 

Infective and parasitic 
diseases ...................... 1556.8 4641.4 3990.1 1167.0 1109.7 2338.8 477.0 L420.6651.3 	 297.1 1861.8 410.2 

- - 1IAnbiasi s................. 006 0 .8 3 .3 - 3.3 - 0 8 

Dinrrhal disease ... ...... 009[ 1023.3 3753.3 480.3 3273.0 343.0 50.71 523.0 1039.5 
 121.7! 917.8 727.1 	 198.6 

Other intestinal Infectious
 
diseases ..... 000-005,007.008 12.9 36.2 6.6 29.6 7.5 4.3 8.9 
 16.4 3.3 13.2 11.2 4.3 

29.6 26.1 18.6Tuberculosis .......... 010-019 50.8 59.2 - 59.2 78.3 34.8 23.4 29.6 -


Diphtheria ................ 032 23.4 29.6  29.6 59.7 5.08 - - -

Whoping cough ............ 033 25.0 52.6 - 52.6 29.8 10.1 1.6 - - - 37 L.4 
"
 037 23.4 88.8 72.4 16.4 2.9 -


Septicemuia ................ 

Tetanus ................... 


038 22.6 75.7 59.2 16.4 14.9 1.4 162.2 575.7 253.3 322.4 48.5 18.8 
570.5 165.2 7.3 13.2 - 13.2 3.7 5.8

M446162 ................... 055 320.4 	 427.6 3.3 424.3 

17.8 72.4 23.0 49.3 - 1.6 6.6 - 6.6
 

Mdoniliazis ................ 112 1.6 3.3 3.3 -

Cogenital syphilis .......090 


3.7 - 88.8 	 315.8 98.7 217.1 44.7 2.9 

12.9 - - 37.3 8.7 279.2 302.6 - 302 .6 564.4 156.5 

Other ......... Rest of 000-136 21.8 39.5 3.3 36.2 22.4 13.0 12.9 39.5 - 39.5 11.2 1.4
Ranlunthiases ......... 120-129 


ali gnt e pl sm s .... 140-209 5.6 3.3 3.3 - 7.5 5.8 0 8 - - - 16L 

.. - - .... - -
Neoplasmsj other .......210-239 


3398.0 138.2 3259.9 L118.6 288.6Nlutritional deficiency ......... i118.6 154.6 - 154.6 2013 66.7 1236.4 

18 . " "
 

itami~ndeficiency .... 26-266[ 	 ... -

Protein malnutrition ...... 267 85.5 75.7 - 160.3 58.0 174.375.7 	 184.2 - 8. 324.4 105.8 
1039.5 [343.0 72.5Nutritional marasmus ...... 268 31.5 72.4 - 72.4 41.0 8.7 371.2 1046.1 6.6 

- 6.6 - 690.8 2167.8 	 131.6 2036.2 451.2 110.2Other ..................... 269 1.6 6.6 


Endocrine and metabolic
 - 1.4 40.4 157.9 23.0 134.9 - 2.9diseases ...... 240-258,270-279 3.2 9.9 3.3 6.6 

21.8 39.5 9.9 29.6 33.6 W." 
Deficiency artemias.....2801281 - -

Other diseases of blood 
and blood-forming 75.9 134.9 3.3 131.6 119.3 30.4 
organs ................ 282-289 7.3 23.0 3.3 19.7 3.7 1.4 

Inflamtory diseases oftenu
62.5 41.0 13.0 40.4 111.8 13.2 98.7 26.1 13.0traI nervous system ... 320-324 33.9 72.4 9.9 


Other diseases of nervous
 
system and sense
 

72.4 3.3 69.1 29.8 15.9 87.2 240.1 19.7 220.4 48.5 3L9 organs ........ 310-315.330-389 33.1 

Diseases of circulatory
 

- 2.9 81.5 171.1 3.3 167.8 100.7 31.9@et= ....... ....... 	.. 3"0°58 2.4 3.3 - 3.3 

871.7 677.6 	 2611.8 430.9 2180.9 L017.9 256.6Pneumonia and Influenza. 470-486 288.1 194.1 234.9 42.0 1004.0 

Other disease of respiratory
 3L9system ........ 460-466,490-519 71.0 	 167.81 9.9 157.9 100.7 14.5 143.7 3.32.0 6.6 345.4 182.7 


Diseassa of digstive
 
.......530-577 13.7 42.8 19.7 23.0 11.2 1.4 84.7 230.3 36.2 194.1 48.5 31.9


system ......... 
Diseases of 8anitn-urinary - .3 40.4 115.1 19.7 95.4 18.6 14.5 

system ....... ........ . 380-639 4.0 6.6 - 6.6 


Disauseseof skin and sub 26.3 180.9 41.0 11.6
cutsuei| tissue .... .. 680-709 31.5 	 111.8 29.6 82.2 7.5 4.3 66.2 207.2 

Diseases of musculooksleta1
 - 0.8 3.3 -	 3.3 
system ................ 710-738 - 

128.3 11.2 5.6
Cogenital aro"11ea ..... .... .. 97.7 365.1 1e0.9 184.2 14.9 8.7 71.0 266.4 138.2 

6.5 23.0 6.6 16.4 	 3.7 
Nervous syst" ........ 740-743 28.2 	 102.0 39.5 62.5 3.7 4.3 


3.7 2.9Circulatory systes .... 765.747 36.3 	 134.9 62.5 72.4 11.2 1.4 24.2 88.8 52.6 36.2 
-
-
-
-
-
-
-
-
Respiratory sy#14a ........748 	 -i 1.4 9.7 36.2 23.0 13.2 3.7
 

Digstive system ...... 701-751 19.4 75.7 42.8 32.9 
-	 39.5 19.7 19.7

Conito-urinary, systax . 7530733 0.8 	 3.3 - 3.3 9.7 
-	 13.2 9.9 3.34.0 	 16.4 13.2 3.3 3.2 
- 1.4 14.5 52.6 13.2 39.5 - 2.9Musculnskeletal system. 756-758 


Dmon' disease ..........759.3 3.2 	 9.9 - 9.9 


Oteaomalies ... 74497430
 13.2 - 
757.758. Rest of 739 5.6 23.0 23.0 - 3.2 13.2 

Certain pariuatnl
 
causes ................ 7 W077$ 585.1 2384.9 2371.7 13.2 - - 883.7 3602 0 3463.8 138.2
 

symptom .... .......... . 780-739 5.6 13.2 - 13.2 
 7.5 	 1.4 788.5 2697.4 263.2 2434.2 343.0 94.2 
- "
 

Sudden death ............... 795 4.0 16.4 9.9 6.6 -

Other ill-defined 
onditions........790-792796 36.3 115.1 26.3 88.8 33.6 1~ " 6 " 

8xternal causes ...... 1800-1999 35.5 46.1 1 13.2 132.9 159.7 20:131 16.1 46.1 39.5 6.6 14.9 2.9 
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DEATHS 
BRAZIL-Ribeiriio Pr~to, City of Ribeirflo Pr~to 

Underlying and Associated Causes of Death in Children Under 
6 "Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

udr Infant deaths Udr Infant deaths 

Cause 5 Under 28 1 2-4 5 Under 28 1 2-4 
yas Total 28 days- year years years Total 28 do @- year years 

days moo." days .L 

Allicauses ..................... 464 400 223 177 34 30 933 773 339 434 82 78 

LdoctLvo and parasitic 
dieases ...................... 172 138 27 ill t7 17 91 49 8 41 18 24 
Assbrosia ................. 006 . . 
Diarrheal dis es . .........009 12; 11 -5 2 -2 9 -3 4" 2 4 5 2 6 2 2 4 10 9 
Other Intestinal infectious 
diseases .....000-G05.007,008 
Tuberculosis ..........010-09 

2 
1 

2 
-

1 
-

1 
-

- - -
- -

Diphtheria ................ 032 - - - -
Whoplug cough ............033 
Tetanus .................. . 037 

3 
....

- - 3 

S ptice ma ................ 038 
Masles ................... 055 

3 
29 

3 
a 

2 
-

1 
a 8 13 

14
1 

12 
-

5 
-

7 1 1 

Congenital syphilis .......090 - - - - - 3 2 - 2 1 
Hondliosie ................ 112 
Hoannthisses .........120-129 
Other. ....... Rest of 000-136 

1 
-
12 

1 
-
9 

-

2 

Il 
-

7 
-
1 2 

6 
19 

2 

6 
2 
1 

1 
-

5 
2 
1 

1; 

Mfalignantneoplasms .... 140-209 2 - - - I I I1 
Neoplosmat other ......., 210-239 . .. . . .- - - -

Nutritional deficiency ......... 7 2 2 2 3 153 114 - 114 18 21 
Vitamin deficiency ....260-266 .... - .-
Protein manutrition ...... 267 6 1 2 3 10 5 
Nutritional marasmus ......268 1 1 1 - - 43 32 - 32 6 5 
Other ..................... 269 .. .- . 100 82 - 82 7 it 

Endocrine and metabolic 
diseases ......240-258,270-279 2 2 1 1 - - I It 

Deficiency anemias ..... 2809281 1 1 - - - 2 2 2 -
Other diseases of blood 
AMd blod-forming 
or&ano ................282-289 2 1 1 - 1 4 3 - 3 1 -

Infu~ltory diseases8 of cen
tral nervous system ... 320-324 9 a 1 7 - 1 8 6 - 6 1 1 
Other diseases of nervous 
system and @oes 
organs ........310-315,330-389 5 5 - 5 - 25 17 1 16 6 2 

Diseases of circulatory 
system ................ 390-458 1 1 - 1 - 15 10 - 10 3 2 

P~neumoniaand Influenza. 470-486i 41 31 12 19 9 1 147 110 30 80 17 20 
Other diseases of respiratory 
system ........460-466,49-519 4 4 - 4 - 17 11 1 10 4 2 

Diseases of digestive 
system ................ 520-577 3 3 1 2 - 12 10 4 6 2 -

Diseases of sonits-urinary 
system ................ 580-629 1 1 - 1 - 7 7 - 7 -
Diseases of skin and sub
cutaneous tissue ......680-709 3 2 1 1 1 7 7 1 6 -

Diseases of nusculookoletol 
system ................ 710-738 . . . ... - - - -

Congeital anomalies ........... 42 38 19 19 3 1 25 24 11 13 

Nervous system ........740-743 7 7 3 4 - - I I - I 
Circulatory system .... 746,747 is 15 9 6 3 - 8 8 2 6 
Respiratory system ........ 748 
Digestive system ...... 749-751 10 

. 
10 

. 
4 

. 
6 

. 
-

.-
-

-
4 

-
4 

-
3 1 

Genito-urinary system . 752,753 2 1 I - 1 4 4 2 2 
M1asculookelstal system .754-756 2 2 2 - - - 4 4 3 1 
Down's disease ..........759.3 3 3 1 2 - - 4 3 1 2 1 
Other anomalies ... 744.745, 

757,758, Rest of 759 .. . . . .. 

Certain per/natal 
causes ................ 760-778 159 1.59 159 - - - 274 274 269 5 
symptoms ............... 780-789 - - .. .'. . . 25 ill 11 100 9 $ 
Sudden death ............... 795 1 1 1 ... 
Other ill-defined 
conditions ........790-792,796 - - - - - - t --

External Causes ......9800-3999 ,9. "3 1 22 2 4 18 17. 16
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Appendix 9 393 

DEATH RATES 
City of Ribeiro Prato, Ribeir~o Prato-BRAZIL 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deathe Under Infant deaths 
Cause 5 Under 28 2-4 Under 28 11 5 2-4 

years Total dy dal- year years years Total 28 days- year years 
days -s. - days me. -

All cause .................... 1088.4 4296.5 2395.3 1901.2 
385.9 120.7 2188.6 8302.9 3641.2 4661.7 930.8313.8
 
InfectLve and parasitic
 
disases ...................... 403.5 1482.3 290.0 1192.3 193.0 68.4 
 213.5 526.3 85.9 440.4 204.3 96.5 
Ambiasis .................. . ..- - - - - - - -DLarrhaal disease .........
009 283.8 1235.2 236.3 998.9 45.4 8.0 105.6 279.3 21.5 257.8 113.5 36.2
Other intestinal infectious
 
diseases .....000-005.007,008 4.7 21.5 10.7 10.7 -. 
 -

Tuberculosis ..........
010-019 2.3 - - 11.4 2.3
Diphtheria .............. 032 - - -
Whooping cough ............ 033 
 7.0 - - 34.1 - -

Tetanus ................... 037 
 - - - - -
Septicemia ................ 
038 7.0 32.2 21.5 10.7 32.8 128.9 53.7 75.2 11.4 4.0
Measles ................... 
055 68.0 85.9 - 85.9 90.8 52.3Congenital syphilis .......090 -

2.3 - - - 11.4 - - - - - 7.0 21.3 - 21.5 11.4 -Koniliasis ................ 112 2.3 10.7 - 10.7 
 14.1 64.4 10.7 53.7 1 eluinthiases .........120-129 -  - - 44.6 21.5 - 21.5 34.1 56.3Other ......... 000-136
Rest of 28.1 96.7 21.5 75.2 11.4 8.0 4.7 10.7 - 10.7 11.4 -

Malignant nooplasms .... 140-209 4.7 - - 11.4- 4.0 2.3 - - - 11.4 -Neoplasms,other .......210-239 
 - - - - - - - -

Nutritional deficiency ......... 16.4 
 21.5 - 21.5 22.7 12.1 358.9 1224.5 - 1224.5 204.3 84.5 
Vitamin deficiency ....260-266  - - - - - - - -Protein malnutrition ......267 14.1 10.7 
 - 10.7 22.7 12.1 23.5 - - - 56.8 20.1Nutritional maraefus ......268 2.3 10.7 - 10.7 -  100.9 343.7 - 343.7 68.1 20.1 
Other .................. 269 
 - - - - - 234.6 880.8 - 880.8 79.5 44.2 

endocrine and metabolic
 
diseases ......240-258,270-279 4.7 21.5 10.7 10.7  - 2.3 10.7 - 10.7 - -Deficiency anmiss ..... 280.281 
 2.3 10.7 10.7 - 21.5- - 4.7 21.5 - - -
Other diseases of blood
 
and blood-formins
 
organs ................ 282-289 4.7 10.7 - 10.7 4.0
- 9.4 32.2 - 32.2 11.4 -
Intlmmatory diseases of cen
tral nervous system ...320-324 21.1 85.9 10.7 
 75.2 - 4.0 18.0 64.4 - 64.4 11.4 4.0 

Other diseases of nervous
 
system and sense
 
organs ........
310-315,330-389 11.7 - - 53.7 53.7 58.6 
 182.6 10.7 171.9 68.1 8.0

Diases of circulatory

system ................ 390-458 2.3 10.7  10.7 - - 35.2 107.4 - 107.4 34.1 8.0Poumonis and influena .470-486 96.2 333.0 128.9 204.1 102.2 4.0 
 344.8 1181.5 322.2 859.3 193.0 80.5
Other diseases of respiratory
 
system ........460-466490-519 9.4 43.0 43.0 39.9
- - 118.2 10.7 107.4 45.4 8.0Diseases of digestive
system ............... 520-577 7.0 32.2 10.7 21.5 - 28.1 107.4 43.0 64.4 22.7 -


Diseases of gnito-urinary
 
system ................ 580-629 10.7 10.7 16.4 75.2 - 2.3 - - - - 75.2 

Diseases of skin and sub
cutaneous tissue ......680-709 7.0 21.5 10.7 10.7 4.0
- 16.4 75.2 10.7 64.4 -
Diseaes of musculoskeletal 
system .............. 710738 - - - - - - -

Conganital anomalies........... 98.5 408.2 204.1 204.1 34.1 4.0 58.6 257.8 118.2 139.6 11.4 -

Nervousyet= ........740743 16.4 75.2 32.2 43.0 - - 2.3 10.7 - 10.7 - -

Circulatory system ....746,747 42.2 161.1 96.7 64.4 34.1  18.8 85.9 21.5 64.4 - -Respiratory system ....... 748 
 - - - - -
Digestive system ......749-751 23.5 107.4 43.0 64.4 - - 9.4 43.0 32.2 10.7 - Genito-urinary system . 752,753 4.7 10.7 - 10.7 
 - 4.0 9.4 43.0 21.5 21.5 - -
Husculoskeletal system .754-756 4.7 21.5 21.5 - - - 9.4 43.0 32.2 10.7 
Down's disease ..........759.3 7.0 10.7 - 32.2 21.5
32.2 21.5 - 9.4 10.7 11.4 -
Other anomalies ... 74,745,
 

757,758, Rest of 759 - - - - -  -
Certain perinatal

causes .............. 760-778 373.0 1707.8 1707.8 
 - - - 642.7 2943.1 2889.4 53.7 
Symptoms.............780-789 
 - - ; - 293.2 1192.3 118.2 1074.1 102.2 20.1Sudden death ............. 795 2.3 10.7 10.7 - -  -
Other ill-defined 
conditions ..... 790-792,796 " - 2.3 - 4.0Saternal causs, .....800.9999 21.1 32.2 10.7 21.5 16.1 42.2 182.6 11.4 22.7 10.7 171.9 




494 Patternaof Mortality in Childhood 

;DEATHS
BRAZIL-RibeirAo PrAto, Franca 

Underlying and Associated Causes of Death in Children Under. 
5,-Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Cause 5 
Infant deaths 

Under 28 
Total 28 das-

2yeyerarsTta 
days eO. 

1 
year 

2-4 
years 

In 
5 

ye:rs 

Infant deaths 
Under 28 

Total 28 days-aa-

days I 

1 
yearyar 

2-4 
yerser 

All causes ..................... 434 364 188 176 32 38 749 625 280 345 65 59 

Infective and parasitic 
diseases ...................... 175 144 33 111 20 11 58 36 11 25 9 13 

mbiasis ................. 006 
Diarrhaal disease ......... 009 
Other intestinal infectious 
diseases .....000-005.007.008 
Tuberculosis .........0.10-019 

150 

2 
-

134 

1 
.. 

-
3; 

-

-
102 

1 

11 

1 
. 

5 

-
. 

-
31 

-
. 

-
21 

-
.. 

3 
-

1 
-
4 

-
6 

Diphtheria ................ 032 
Whooping cough ............033 
Tetanus ................... 037 
Septicemia ................ 038 
Hassles ................. 055 
Congenital syphilis ...... 090 
Honiliasi................ 112 
elmnthisesa ........ 120-129-
Other ...... Rest ofOOO-136 

-

3 
-
3 

10 

-

7 

... 

.. 
1 
3 

5 

1 
-
-

-
3 
-
. 
-
5 

3 
.. 
1 1 
3 
-
.1 
-
1 

4 
.--

-

1 

. 

10 
. 

8 
. 

.. 

.. 
8 
.. 

-
.. 

7 1 

5 
-

1 

2 
2 
. 

1 
. 

6 
. 

Halignant neoplasua ....140-209 
Nenplasms. other .......210-239 

3-
1 1 

-
1 

1 
-

2 
-

Nutritional deficiency ......... 

Vitmin deficiency ....26-2661 
Proteinu lnutrition ...... 267 
Nutritional marasmus . 268 
Other .................. 269 

17 

7 
10 

--

-

9 

1 
8 

-

-

-
-

9 

-
1 
8 

2 

-
2 
-

6 

-
4 
2 
-

141 

-
3 
34 
104 

110 

-
1 
30 
79 

5 

-
-
-
5 

105 

-
1 

30 
74 

19 

-
2 
2 

15 

12 

-
-
2 
10 

Endocrine and mtabolic 
diseases ......240-258,270-279 
Deficiency anemias ..... 280,281 
Other diseases of blood 
and blood-forming
organs..............282-289

Infleematory diseases of cen
tral nervous system ... 320-324 

Other diseases of nervous 
system and sense 
or:ns ....... 310-315,33-389 

Diseases of circulatory
system ................ 390-458 

Pneumonia and influenza .470-486 
Other diseases of respiratory 

syst ........460-466,490-519 
Diseases of digeative 

system ................ 520-577 
Diseases of genito-urinary 

systmn ................ 580-629 
Diseases of skin and sub
cutaneous tissus ......680-709 

Diseases of .usculoskeletal 
system ................ 710-738 

-

-

8 

8 

2 
37 

12 

1 

4 

4 

1 

2 

7 

-
29 

11 

1 

3 

4 

1 

-

-

-

1 

-
9 

2 

1 

1 

3 

-

2 

6 

-
20 

9 

-

2 

1 

I 

2 

-

-
4 

1 

-

-

-

-

4 

1 

2 
4 

-

-

1 

-

-

-

11 

9 

6 

11 
83 

11 

10 

2 

5 

-

-

8 

3 

3 

4 
61 

7 

9 

2 

4 

-

-

1 

-

-

-
10 

-

3 

1 

-

-

7 

3 

3 

4 
51 

7 

6 

2 

3 

-

-

4 

2 

3 
14 

2 

-

-

-

-

3 

2 

1 

4 
8 

2 

I 

I 

-

qongenital anomalies ........... 23 20 12 8 1 2 17 15 8 7 - 2 
Nervous system ........740-743 
Circulatory system .... 746,747 
Respiratory system ........748 
Digestive system ......749-751 
onito-urinary system . 7520753 
)tusculoskeletal system 754-756 
Dovn's disease .......... 759.3 
Other anomalies ... 744,745, 

757.758, Rest of 759 

3 
7 
2 
7 
-
2 
2 

-

3 
5 
2 
7 
-
2 
1 

-

1 
4 
2 
3 
-
2 
-

-

2 
1 

4 
-
-
1 

-

-

-
-
-
1 

-

2 

-
-
-
-

-

-
6 

-
5 
-
-
6 

-

-
6 
.--. 
4 
-
-
5 

-

-
3 

2 
-
-
3 

-

-
3 

2 
-
-
2 

-

-
-

-
-
-
-

-

-
-

1 
-
-
1 

Certain perinatal 
causes..............760-778 
cptoa s ............. 780-789 
Sudden death ............... 795 
Other ill-defined 
conditions ........790-792,796 
Rtersnal causes ...... 800-S999 

122 
1 
4 

5 
6 

122 

3 

5 
2 

-
122 

1 

2 
1 

-
-

2 

3 
1 

-
-
-

-
1 

-
1 
I 

-
3 

205 
171 

-

-
9 

205 
151 

-

-
.7 

200 
37 

-

-
4 

5 ... 
114 

-

-
3 

11 

1 

9 



- - - - - - - -

- - -

- -

- - -

- - - -

- - - - - -

- -

- -

- -
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DEATH RATES 
Franca, RibeirAo Pr8to-BRAZIL 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause 	 Associated cause 

Infant deaths 
Under. Infant deaths 

Under 28 1 2-6
Cause 5 Under 28 1 2-4 5 

Total 28 year7 years yar. Total 28 year yearsyer o&1 dave- 7&syearsitd1 dam-

- days mm. 
- days me, 

All causes ................... 1942.7 7151.3 3693.5 3457.8 688.2 294.6 3352.7 12279.0 5501.0 6778.0 1397.8 457.4
 

infective and parasitic 
diseases .................... 783.3 2829.1 648.3 2180.7 430.1 85.3 259.6 707.3 216.1 491.2 193.5 100.8 

-hasbiasis ................. 006 - - 
38.8 138.8 412.6 S8.9 353.6 86.0 46.5
 

Other intestinal infectious
 
diseases ..... 000-005,007,008 9.0 19.6 - 19.6 21.5 -. ..
 

Tuberculosis ......... 010-019 - - -


Diarrheal diseae ......... 009 671.4 2632.6 628.7 2003.9 236.6 


-


Whooping cough ............ 033 13.4 - - 64.5 4.5 19.6 - 19.6 - -


Tetanus ................. 037 -


Diphtheria ................ 032 -....-


-

Septicemia ................ 038 13.4 19.6 19.6 - 21.5 7.8 44.8 157.2 137.5 19.6 21.5 7.8 

Male.................055 44.8 .8.9 - 58.9 64.5 31.0 . . . . . 

Congenital syphilis. 090 - - - -

onLliaseis ................ 112 -- - - 35.8 117.9 19.6 98.2 43.0 

eldulthiases .........120-129 - 35.8 - 43.0
- - - 46.5 
Other ......... Rst of 000-136 31.3 98.2 - 98.2 21.5 7.8 -  -

--Malignant neoplams .... 140-209 13.4 - ..- 21.5 15.5 
--Neoplasms, other ....... 210-239 4.5 19.6 - 19.6 - 

176.8 	 2161.1 98.2 2062.9 608.6 93.0Nutritional deficiency ......... 76.1 176.8 - 43.0 46.5 631.2 


Vitamin deficiency ....260-266 - 
43.0 13.4 19.6 19.6 43.0 -

Protein malnutrition ...... 267 31.3 19.6 - 19.6 31.0 

Nutritional marasmue ...... 268 44.8 157.2 - 157.2 - 15.5 152.2 589.4 589.4 43.0 15.5 
- - - - 465.5 1552.1 98.2 1453.8 22.6 77.5Other .................. 269 


tndocrine end metabolic 
. .
diseases ......240-258,270-279 	 . . . . .. .
 

.	 . 
Other diseases of blood 

and blood-forming 
organs ................ 282-289 .. . . 49.2 157.2 19.6 137.5 - 23.3 

In, --- tor diseses of cen-

Deficiency anmiase ..... 280.281 	 . . . .. . 

39.3 43.0 31.0 40.3 58.9 - 50.9 86.0 15.5 
Other diseases of nervous 
system and soes 
organ....... 310-315,330-389 35.8 137.5 19.6 117.9 - 7.8 26.9 58.9 - 58.9 43.0 7.8 

Disass of circulatory 
system ................ 390-458 

tral nervous system ... 320-324 35.8 39.3 

9.0 - - - - 15.5 49.2 78.6 - 78.6 64.5 31.0 

Poutmonia and influenza . 470-486 165.6 569.7 176.8 392.9 86.0 31.0 371.5 1198.4 196.5 1002.0 01.1 62.0 

Other diseases of respiratory 
49.2 	 43.0 15.5system ........ 460-466,490-519 53.7 216.1 39.3 176.8 21.5 - 137.5 - 137.5 

Diseases of digestive 44.8 176.8 58.9 117.9 - 7.8 
system ................ 520-577 4.5 19.6 19.6 -

Diseases of g1nito-urinary -- 7.8 9.0 39.3 - 39.3 
system ................ 580-629 17.9 58.9 19.6 39.3 

Diseases of skin and sub
cutaneous tissue ......680-709 17.9 78.9 58.9 19.6 - - 22.4 78.6 19.6 58.9 - 7.8 

Diseases of nusculookeletel 
--sytem ................ 710-738 4.5 19.6 - 19.6 - - - 

76.1 294.7 157.2 137.5 - 15.5Congenital anomalies ........... 103.0 392.9 235.8 157.2 21.5 15.5 


Nervous systam ........ 740-743 13.4 58.9 19.6 39.3 .- - -


Circulatory system ....746,747 
 31.3 	 98.2 78.6 19.6 - 15.5 26.9 117.9 58.9 58.9 
- -----lespiratory syst ........ 748 9.0 39.3 39.3 


-	 39.3 39.3 - 7.8Digestive system ......749-751 31.3 137.5 58.9 78.6 - 22.4 78.6 


Cenito-urLnary system . 752,753 - - -. .
 
Musculoskeletal system .754-756 9.0 39.3 39.3 . .. .
.
 

- 26.9 98.2 58.9 39.3 - 7.8 

Other anomalies ... 744.745. 
Down's disease .......... 759.3 9.0 19.6 19.6 21.5 

---------757,758, Rest of 759 


Certain perinatal
 
Causes ................ 760-778 546.1 2396.9 2396.9 -917.6 4027.5 
3929.3 98.2
 

2966.6 2239.7 236.6 69.8
8ymptom ............... 780-789 4.5 - - 7.8 765.4 726.9 


----17.9 19.6 - 7.8 - -

Other ill-defined 
conditions ........ 790-792,796 22.4 98.2 39.3 58.1 - - - - - -

Sudden death ............... 795 58.9 39.! 


40.3 137.5 78.6 58.9 21.5 7.8

Zxternal causes ......1800-999 26.9 39.3 19.6 19.6 21.5 23.3 
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DEATHS 
BRAZI--Ribeirao PrOto Communities 

.Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in. Two-Year Period,, 1968-1970. 

Underlying cause Associated cause 

Cause 
Und Infant deaths 

Under 28 
y a T t 2 days-yrs Total 28 

years days m" 
1 year 

2-4 years 

Under 
5 r s 

Infant deaths. 

Under -8 
Total 28 dan-Totyerayar 

days ma. 

1 2-A4 

All causes ..................... 228 195 104 91 13 20 389 328 142 186 32- 29' 

infective and parasitic 
disetas ..................... 82 68 7 61 a 6 31 21 5 16 5' 5 

hmebiasis ............... 006 
Diarrheal disease .........009 
Other intestinal infectious 
diseases ..... 000-005,007,008 

Tuberculosis ..........010-019 
Diphtheria .............. 032 
ihoopingcough ............033 

Tetan ................. 037 
Bepticemia............. 038 
H..a.s .................. 055 
Congnital syphilis. 090 
onitiasie ................ 112 

Nalinthises ........ 120-129 
Other........ etof 000-136 

66 

2 
1 
-
1 
1 
-
7 
1 

1 
2 

-
59 

2 
1 
-

1 
1 
-
2 
1 

1 

-
5 

1 
-

-
1 
-

-

-
-

-
54 

1 
1 

1 
-
-
2 
1 

I 

-
5 

-

-

-

2 
" 

1 
-

-
2 

-

-

-7 

3 
" 

1 

A 

-

I 

-

3 
5 
1 

-
9 

-

-
7 

-
-

3 
1 

-

-

-
2 

-

-

3 
-"-

7 

" 

4 
" 
3 
3 
1 
-

-
3 

-

" 

2 
-

-
2 

2 
1 

Halignant soplasss .... 140-209 
Neoplasms, other .......210-239 

4 -
-

- - 4 
-

1 
-

-
-

- -

Nutritional deficiency ......... 3 - - 1 2 84 64 1 63 8 12 

Vitamin deficiency ....260-266 
Protein malnutrition ......267 
Nutritional marasmus ...... 268 
Other ..................... 269 

-
3 
. 
. 

.. 

.. 

.. 

- - 1 
. 
. 

2-

. 
25 
57 

-

18 
46 

-.. 
-

-
1 

-

18 
45 

-2 
2 
4 

5' 
7 

Endocrine and motabnlic 
diseases . 240-258,270-279 

Deficiency an ias .... 280,281 
Other diseases of blood 

-
- -

" 
-

" -

1 
1 

- " " 

and blood-forming 
organs ... ............. 282-29 

Inflamatory diseases of can
tral nervous system ... 320-324 

Other diseases of nervous 

-

3 

--

1 - I - 2 

2 

2 

1 

1 

-

-

1 

1 

- I 

system and sense 
organs ........310-315.330-389 

Diseases of circulatory 
system ................ 390-458 

Pnaumonia and influenza .470-486 
Other diseases of respiratory 

system ........ 460-466.490-519 
Diseases of digestive 

syste .........520-577 
Diseases of genito-urinary 

system .............. 580-629
Diseases of skin and sub

cutaneous tissue ...... 680-709 
Diseases of musculoskeletal 

system ................ 710-738 

4 

-
22 

4 

2 

1 

-

4 

-
20 

3 

1 

-

-

-

-

6 

-

1 

-

4 

14 

3 

-

-

-

-

-

2 

1 

-

-

-

-

-

2 

-

5 
48 

3 

7 

-

2 

8 

4 
36 

3 

5 

-

1 

-

-
14 

1 

1 

-

-

8 

4 
22 

2 

4 

-

I 

-

1 
7 

-

2 

-

-

-

5 

-

-

-

I 

congenital anomalies ........... 

Nervous system ........ 740-743 
Circulatory system .... 746.747 
Respiratory system ........748 
Digestive system ...... 749-751 
Genito-urinary system . 752,753 
1uaculoskaletal system. 754-756 
Dom's disease ..........759.3 
Other anomalies ... 744,745. 

757,758, Rest of 759 

11 

2 
3 
-
4 
-

2 

-

10 

2 
3 
-
4 

1 

-

4 6 

- 2 
1 2 
- .- -
3 1 

.... 
- 1 

-

1 

-

.4 

-

1 

-

--

7 

1 

-

6 

1 

-

4 

-
3 
1 
" 

" 

2 

-

1 
" 

, 

1 

-

-
"" 

" 

-

" 

" 
-

Certain perinatal 

causes .............. 760-778 
Symptoms ............... 780-789 
Sudden death ............. 795 
Other Ill-defined 
conditions .... . 790-792,796 

Iternal causes ... 1800-1999 

85 
-
1 

2 
4 . 

85 85 
.- -

.1 I 

1. . -. 
1 -. 

-

... 
.1 -

- 108 
79 

-" " 

.......-
3 1 

-

108' 
68, 

" 
l 

106 
8 
-. 

1 

2 
60 

-

-

-
7 4. 

-... . 
-
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DEATH RATES 
Ribeirio Pr~to Communities--BRAZIL 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Infant deaths Infant deathsUnder - -Under 

Cause 5 Under 28 1 2-4 5 Under 28 1 2-4 
years Total 28 da?@ year years y Total 28 days- year yeas 

days I dayrs I,~dI y Mae. dase mos.
 

Al causes ................... 1300.6 5078.1 2708.3 2369.8 360.1 195.3 2219.1 8541.7 3697.9 4843.8 886.4 283.2
 
Infective and parasitic
 
diseases ..................... 467.8 1770.8 182.3 1588.5 221.6 58.6 176.8 546.9 130.2 416.7 138.5 48.8
 
Aembinsi ................. 006 - - - - - - - - - - -

Diarrheal disease ......... 376.5 130.2 1406.2 138.5 19.5 79.9 234.4 52.1 182.3 83.1 19.5
009 1536.5 
Other intestinal infectious
 
diseases ..... 000-005,007,008 11.4 52.1 26.0 26.0 - - -I -
Tuberculosis ..........010-019 5.7 26.0 26.0 - 5.7 26.0 - 26.0 -

Diphtheria .............. 032 - .. .. - - -


Whooping cough ............ 033 5.7 26.0 - 26.0 - - -

Tetanus ................... 037 5.7 26.0 26.0 - . .
 
Septicemia ................ 038 - - - - - 39.9 182.; 78.1 104.2 -

Heasles ................. 055 39.9 52.1 - 52.1 55.4 29.3 -- -

Congenital syphilis .......090 5.7 26.0 - 26.0 - - - - -

Mouiliasis .............. 112 - - - - 17.1 78.1 - 78.1 - -

Relminthiases .........120-129 5.7 - - " 27.7 - 28.5 26.0 - 26.0 55.4 19.5
 
Other .........Rest of 000-136 11.4 26.0 - 26.0 - 9.8 5.7 - - - 9.8
 

Malignant neoplasms .... 140-209 22.8 - - 39.1 5.7 - - 9.8
 
Neoplams, other ....... 210-239 - -. .-


Nutritional deficiency ..........17.1 - 27.7 19.5 479.2 1666.7 26.0 1640.6 221.6 117.2
 
Vitamin deficiency .... 260-266 - - - - - - - - -
Protein malnutrition ...... 267 17.1 - 27.7 19.5 11.4 - - - 55.4 -
Nutritional masemus ......268 - - - 142.6 468.8 - 466.8 55.4 48.8 
other.................. - - - 325.2 1197.9 26.0 1171.9 110.8 68.4 

Endocrine and metabolic
 
diseases ...... 240-258,270-279 - - - - -

Deficiency an-as .....280,281 - - 5.7 26.0 26.0 - - -
Other diseases of blood 

and blood-forming 
organs ................ 282-289 - ... . 11.4 26.0 - 26.0 - 9.8
 

Inflsatory diseases of cen
tral nervous system ... 320-324 17.1 26.0 - 26.0 W 19.5 11.4 26.0 - 26.0 27.7 -

Other diseases of nervous 
system and sense 
orns . .. 310-315,330-389 22.8 104.2 - 104.2 - - 45.6 208.3 - 208.3 - -

Diseases of circulatory 
ysem.............. 390-458 - - - - - 28.5 104.2 - 104.2 27.7 -

Pnemonfaand influenza470-486 125.5 520.8 156.2 364.6 55.4 273.8 937.5 364.6 572.9 193.9 48.8 
Other diseases of respiratory 
system ........460-466,490-519 22.8 78.1 - 78.1 27.7 - 17.1 78.1 26.0 52.1 - -

Diseases of digestive 
system ................ 520-577 - - - - - - 39.9 130.2 26.0 104.2 55.4 -

Diseases of genito-urinary
System .............. 580-629 11.4 - - - 19.5 - - - - - -

Diseases of skin andsub
cutaneous tissue ......680-709 5.7 26.0 26.0 - - 11.4 26.0 - 26.0 - 9.8 

Diseases of musculoskeletal 
@yt" ............... 710-738 - - - - - - - - -  -

Congenital stmaies ........... 62.7 260.4 104.2 156.2 27.7 - 39.9 156.2 104.2 52.1 27.7 -


Nervous system ..... 740-743 11.4 52.1 - 52.1 - - - - - - -

Circulatory system ....746,747 17.1 78.1 26.0 52.1 - - 28.5 104.2 78.1 26.0 27.7 
espiratory system ........748 - - - - - - 5.7 26.0 26.0 -  -

Digestive system ...... 749-751 22.8 104.2 78.1 26.0 - - - - - 

Cenito-urinary system . 752,753 - 
usculoskeletal system .754-756 .. .. 

Domn's disease .......... 759.3 11.4 26.0 - 26.0 27.7 - 5.7 26.0 0 26.0
 
Other anomalies ... 744,745,
 

757,758, lest of 759 - - - - - - - -


Certain perinatal
 
causes ................ 760-778 484.9 2213.5 2213.5 - - - 616.1 2812.5 2760.4 52.1
 

Symptou ............... 780-789 - - - - - - 450.7 1770.8 208.3 1562.5 193.9 39.1
 
Sudden death ............. 795 5.7 26.0 26.0 - - - - - - - -


Other Ill-defined 
conditions ........790-792,796 11.4 26.0 - 26.0 - 9.8 . 
external causes ......Z800-E999 22.8 26.0 - 26.0 - 29.3 5.7 26.0 26.0 - . 
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DEATHS 
BRAZIL-Sio Paulo 

Underlying and Associated Causes of Death in Children Under 
5VYears, by Age Group, in Two-Year Period, 1968-1970. 

Under 

- Underlyingcause 
Infant deaths 

- - ___ 

Unde 
Associated cause 
Infant dot 

Cause 
years Total 

Under 
28 
days 

28 
dssag -
mm. 

1 2-4 
yoa ears 

5 
yeas a Total 

Under 
28 

days 

28 
do1 . 
is 

1 
year 

2-4 
years 

Allcauses ................... 4312 3788 1958 1830 282 242 8676 7651 3433 4218 576 449 
Infective and paraitic
diseases ...................... 1629 
LAbisi .................0 1 
Diarrheal disease .........009 1200 
Other intestinel infectious 
diseases .....000-005,007,008 68 
Tuberculosis ..........010-019 26 
Diphtheria ................ 032 7 
Whooping cough ............ 033 35 
Tetanus ................. 037 7 
Septicemia ................ 038 41 
Heasles................. 055 156
Congenital syphilis ..... 090 26 
Honilianis ................ 112 9 
Helminthises .........120-129 5 
Other .........Rest of 000-136 48 

1411 
1 

1149 

64 
6 
2 

22 
7 

40 
52
26 

9 
1 

32 

438 
-

356 

15 
-
-
-
7 

33 
-

15 
9 
-
3 

973 
1 

793 

49 
6 
2 

22 
-
7 

52
11 
-
1 

29 

126 
-

37 

2 
10 
1 
7 
-
1 

61 
-
-
1 
6 

92 
-

14 

2 
10 
4 
6 
-
-

43 
-
-
3 

10 

1288 
-

568 

19 
16 

-

190 

2 
362 
92 
31 

1067 

476 

15 
2 
-

174 
4 
2 

350 
18 
24 

342 

127 

1 
-

79 
-
1 

133 
-
1 

725 

349 

14 
2 

95 
4 
1 

217 
18 
23 

125 

56 

2 
7 

8 
-
-
9 

37 
6 

96 

36 

2 

8 
2 
-
3 

37 
1 

Malignant nenplasms .... 140-209 
Nenplasm, other .......210-239 

24 
2 

2 
1 

-
1 

2 
-

4 
-

18 
1 

1 
2 

-
2 

-
1 

Nutritional deficiency ......... 99 
Vitamin deficiency .... 260-266 2 
Protein malnutrition ......267 29 
Nutritional marasms ......268 59 
Other .................. 269 9 

61 
-
5 

49 
7 

2 
-
-
1 
1 

59 
-
5 

4 
6 

30 
2 

18 

2 

8 
-
6 
2 
-

1214 

1 
29 

240 
944 

1001 
1 
9 

206 
785 

106 
-
-
6 

100 

895 
I 
9 

200 
685 

116 

9 
18 
89 

97 

11 
16 
70 

Indocrins and metabolic 
diseases ......240-258,270-279 

Deficiency anemias ..... 280,281 
Ocher diseases of blood 

end blood-forming
organs ................ 282-289 

Inflm tory diseases cen
tral nervous system ...320-324 

Other diseases of narvous 
system and sense 
organs ,.......310-315,330-389 

Diseases of circulatory 
systs ................ 390-458 

Pnaemnia and influenza .470-486 
Other diseases of respiratory

system ........460-466,490-519 
Diseases of digestive 
system .............. 52-577

Diseases of Suito-urinary 
system .............. 580-629 

Diseases of skin and sub-
cutaneous tissue. 680-709 

Diseases of musculoskeletal. 
system ............... 710-738 

8 
-

6 

73 

144 

20 
584 

125 

28 

4 

10 

2 

6 
-

2 

59 

118 

15 
510 

94 

25 

43 

10 

3 
-

-

14 

15 

1 
175 

9 

11 

7 

4 

3 
-

2 

45 

103 

14 
335 

85 

14 

36 

6 

-
-

2 

11 

11 

2 
48 

15 

1 

2 

-

2 
-

2 

3 

15 

3 
26 

16 

2 

3 

-

5 
10 

148 

84 

150 

153 
1163 

154 

139 

127 

61 

5 
9 

117 

73 

122 

109 
940 

105 

122 

113 

54 

1 
7 

5 

15 

13 

12 
324 

10 

28 

16 

10 

4 
2 

112 

58 

109 

97 
616 

95 

94 

97 
44 

24 

5 

16 

18 
132 

S 

6 
5' 

1 

7 

6 

12 

26 
91 

22 

8"8 
2 
2 

qongnital anomalies ........... 
Nervous system ........ 740743 
Circulatory systm ....746,747 
Raspiratory system ........748 
Digestive system ......749-751 
Genito-urinary system . 752,753
Husculoskeletal system. 754-756 
Down's disease .......... 759.3 
Other anomalies ...744,745. 

757,758, Rest of 759 

Certain perinatal 
causes .............. 760-778 
yptom .............. 780-789 
Sudden death ............... 795 
Other Ill-defined 
conditions ........ 790-792.796 

External causes ......800-999 

238 
59 
111 

2 
44 
2 
3 

13 

4 

1148 
5 
18 

24 
77 

213 
52 

101 
2 

40 
2 
1 

11 

4 

1148 
5 
16 

21 
27 

117 
31 
48 
1 

25 
1 
1 
6 

4 

1133 
2 
3 

12 
11 

96 
21 
53 
1 

15 
1 
-
5 

-

15 
3 
13 

9 
16 

10 
2 
3 
-
3 
-
1 
1 

-

-
-
1 

2 
17 

15 
5 
7 
-
1 
-
1 
1 

-

-

33 

164 
16 
70 
2 

23 
7 
13 
30 

3 

2205 
1568 

39 

144 
16 
64 
2 

21 
7 
9 

23 

2 

2205 
1433-

-

29 

61 
4 
22 
2 

1 
3 
7 

11 

1 

2131 
333 

-

18 

83 
12 
42 
-
10, 
4 
V 

12 

74 
1100 

11 ' 

10 
-
3 

2 
-
-
5 

-
82 

5 

10 
-
3 
-
-
-
4 
2 

-
53 

5 
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DEATH RATES 
Slo Paulo-BRAZIL 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Associated cause
Underlying cause 


nder Infant deaths 
Ifat deathsnd Under 28 1 2-4


5 Under 28 1 2-4 5Cause 
 Year years Total 28 dsjoe-year yearsTotal 28 da- year days m I. 
days a o . 

7232.4 1063.9
6513.1 3366.6 3146.5 520.9 180.2 3560.0 13155.1 5902.7 334.4All causes ................... 1769.3 


Infective and parasitic
 
diseases ...................... 
 668.4 2426.1 753.1 1673.0 232.7 68.5 528.5 1834.6 588.0 1246.6 230.9 71.5
 

-----1.7 1.7 - - -


Diarrheal disease ......... 492.4 612.1 68.3 233.1 218.4 

Aeabiasis ................. 006 0.4 

009 1975.6 1363.5 10.4 818.4 600.1 103.4 26.8
 
Other intestinal infectious
 

7.0 -3.7 1.5
diseases ..... 000-005,007,008 27.9 110.0 25.8 84.3 3.7 1.5 25.8 1.7 24.1 
- 3.4 12.9 5.2Tuberculosis .......... 010-019 10.7 10.3 - 10.3 18.5 7.4 6.6 3.4 


---3.4 1.8 3.0 - - -
Diphtheria .............. 032 2.9 3.4 

1.7 - -
Whooping cough ........... 033 14.4 37.8 37.8 12.9 4.5 0.4 1.7 -

Tetanus ................... 037 2.9 12.0 12.0 - - 0.4 1,7 - 1.7 

299.2 135.8 163.3 14.8 6.0
Septicemia ................ 038 16.8 68.8 56.7 12.0 1.8 78.0 

Hassles ................. 055 64.0 89.4 - 89.4 112.7 32.0 2.5 6.9 - 6.9 1.5
 

3.4 1.7 1.7 - -
Congenital syphilis ....... 090 10.7 44.7 25.8 18.9 - - 0.8 


Houilissi ................ 112 3.7 15.5 - 148.5 228.7
15.5 - - 601.8 373.1 16.6 2.2 
37.7 30.9 - 30.9 68.3 27.61.7 

Other ......... Rest of 000-136 19.7 55.0 5.2 49.9 11.1 7.4 12.7 41.3 1.7 39.5 11.1 0.7Nlinthiaseas ......... 12-129 2.1 1.7 - 1.8 2.2 


- - - - 0.7Malignant neoplasms .... 140-209 9.8 3.4 - 3.4 7.4 13.4 0.4 
1.7 - - 0.7 0.8 3.4 1.7 1.7 - -

Neoplasms, other .......210-239 0.8 1.7 


104.9 101.4 1721.1 1538.9 214.3 72.2
Nutritional deficiency ......... 40.6 3.4 55.4 6.0 498.1 182.3 


- 0.4 1.7 - 1.7 - -
Vitamin deficiency .... 260-266 0.8 - - - 3.7 

15.5 - 15.5 16.6 8.2Protein malnutrition ......267 11.9 8.6 - 8.6 33.2 4.5 11.9 
1.7 82.5 14.8 1.5 98.5 354.2 10.3 343.9 33.2 11.9
Nutritional s ...... 268 24.2 84.3 

3.7 12.0 1.7 10.3 3.7 - 387.3 1349.7 171.9 1177.8 164.4 52.1Other ..................... 269 


Rndocrine and metabolic
 2.1 8.6 1.7 6.9 - 
diseases ......240-258,270-279 3.3 10.3 5.2 5.2 - 1.5 

- 15.5 12.0 3.4 . 0.7 
Deficiency anemias ..... 280,281 - - - - - 4.1 

Other diseases of blood 
and blood-forming 

2.5 3.4 - 3.4 3.7 1.5 60.7 201.2 8.6 192.6 44.3 5.2
organs..............282289


Infiesuatory diseases of cen
24.1 77.4 20.3 2.2 34.5 125.5 25.8 99.7 9.2 4.5


tral nervous system ...320-324 30.0 101.4 
Other diseases of nervous 

system and sense 
ors= ........ 59.1 25.6 177.1 20.3 11.2 61.5 209.8 22.4 187.4 29.6 8.9 

Diseases of circulatory 
310-315,330-389 202.9 


62.8 187.4 20.6 166.0 33.2 19.4
 
system ................ 390-458 8.2 25.8 1.7 24.1 3.7 2.2 


Pneumonia end influenza .470-486 239.6 876.9 300.9 576.0 88.7 19.4 477.2 1616.2 557.1 1059.1 Z43.867.8
 

Other diseases of respiratory
 17.2 163.3 49.9 16.4
15.5 146.1 27.7 11.9 63.2 180.5 

Diseases of digestive
Bytom ........ 460-466,490-519 51.3 161.6 


24.1 1.8 1.5 57.0 209.8 48.i 161.6 9.2 8.9
 
system ................ 520-577 11.5 43.0 18.9 

Diseases of genito-urinary 194.3 27.5 166.8 11.1 6.0 
system ................ 580-629 19.7 73.9 12.0 61.9 3.7 2.2 52.1 


Diseases of skin and sub
6.9 10.3 - - 25.0 92.8 17.2 75.7 9.2 1.5 

cutaneous tissue ......680-709 4.1 17.2 

Diseases of nusculoakeletal
 

1.7 1.7 - 
system ................ 710-738 0.8 1.7 - 1.7 - 0.7 0.4 


142.7 18.5 7.4
 
Congenital anomalies ........... 97.7 366.2 201.2 165.1 18.5 11.2 67.3 247.6 104.9 


6.6 27.5 6.9 20.6 - 
24.2 89.4 53.3 36.1 3.7 3.7


Nervous system ........740-743 

82.5 91.1 5.5 5.2 28.7 110.0 37.8 72.2 5.5 2.2
 

Circulatory ystm ....746,747 45.5 173.7 
Respiratory system ........748 0.8 3.4 1.7 1.7 - - 0.8 3.4 3.4 - - 

0.7 9.4 36.1 18.9 17.2 3.7 -
Digestive system ......749-751 18.1 68.8 43.0 25.8 5.5 

5.2 6.9 1.7 ,Genito-urinary system . 752,753 0.8 3.4 1.7 - 2.9 12.0 

1.2 1.7 1.7 - 1.8 0.7 5.3 15.5 12.0 3.4 - 3.0
Husculoskeletal system .754-756 

39.5 18.9 20.6 9.2 1.5
Down's diseaa .......... 759.3 5.3 18.9 10.3 8.6 1.8 0.7 12.3 


Other anomalies ... 744.745,
 
6.9 - - - 1.2 3.4 1.7 1.7757,758. Rest of 759 1.6 6.9 - a.7 

Certain perinatal - - 904.8 3791.3 3664.0 127.2 - 
causes ................ 760-778 471.1 1973.9 1948.1 25.8 


- - 643.4 2463.9 572.6 1891.3 51.5 39.586 5.2
Symptom .............. 780-789 2.1 3.4 - - ---27.5 5.2 22.4 1.8 0.7
795 7.4 


Other ill-defined - - -

Sudden death ............... 


20.6 15.5 3.7 0.7 -

IZternal 
conditions 

causes 
........ 

...... 
790-792,796 

800-1999 31.6 
9.8 

46.4 
36.1 

18.9 18.9 9.2 3.7
27.5 31.4 24.6 16.0 49.9 30.9 
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DEATHS 
CANADA--Sherbrooke 

Underlying and Associated Causes of Death in Children Under 
5, Years, by Age Group, in Two-Year Period, 1970-1971. 

Underlying cause Associated cause 

Under Infant deaths Under Infant deathsa 

Cause 
years Total 

Under 
28 
days 

28 
daes-

1 
year 

2-4 
years 

5 
years 

Fm 

Under 

2 
days 

28 

maI 

1 2-4 

All causes ..................... 371 310 229 81 20 41 484 446 366 80 17 21 

Infective and parasitic 
diseases ...................... 7 4 1 3 1 2 12 8 3 S 2 2 

Ambianis .................. 006 - -. .-

Diarrheal diease .........009 3 2 - 2 - 1 3 2 - 1 -

Other intestinal infectious 
dieases .....000-005,007,008 - .-.. 

Tuberculosis ......... 010-019 .. .... . 
Diphtheria ..... ...... 032 
Whooping cough ............033 
Tetanus ................. 037 

.. 
- - - -

-

.... 
-

- - - -
- -

. 
I 
-

Septicemia .............. 
Masles ................... 

038 
055 

1 
1 

1 
-

1 - -
I . 

8 
... 

3- 3 1 1 
. 

Congenital syphilis ...... 090 - -. .. 
Moniliasis ................ 112 -. .... 

Il linthia es .........120-129 -..- -

Other .........R st of 000-136 2 1 1 - 1 ... . 

Malignant neoplasms .... 140-209 
Neoplasms, other .......210-239 

11 
1 

1 
1 

-
1 

1 
-

3 
--

7 - " 
-

Nutritional deficiency .......... - - - - - - 12 6 - 6 4 2 

Vitamin deficiency .... 260-266 - - - - -

Protein malnutrition ......267 
Nutritional maramsus ......268 
Other ..................... 269 

-. 
-
-

-
-

..-
-
-

4 
8 5 

-
-

-
1 
5 

2 
2 

1 
1 

Endocrine and metabolic 
dissass ... .. 40-258,270-279 5 5 1 41 - -

Deficiency anemias 
Other diseases of 

..... 280.281 
blood 

- -- -

and blood-fotming 
organs .............. 282-289 

Inflamatory diseases of can
- - - - 3 3 - 3 - -

tral nervous system ... 320324 
Other diseases nf nervous 

2 - - - I 1 11 9 4 5 - 2 

system and sense 
organs ........310-315,330-389 
Diseases of circulatory 

system .............. 390-458 
Pnso nia and influenea 470-486 

5 

1 
26 

1 

23 

-

-
5 

1 

-
18 

2 

I 
1 

2 

-
2 

3 

16 
33 

1 

14 
23 

-

2 
5 

1 

12 
18 

-

2 
4 

2 

-
6 

Other diseases of respiratory 
system ..i ..... 46-466,490-519 6 4 - 4 2 - 2 2 - 2 - -

Diseases of digestive 
system ................ 520-577 5 4 3 1 - 1 6 4 3 1 1 1 
Diseases of genito-urinary 
system.............. 580-629 

Diseases of skin and sub
- - - - - - 3 1 1 - 1 1 

cutaneous tissue ......680-709 2 2 - 2 - - - - - - - -

Diseases of muculoskeletal 
system ................ 710-738 - - - - - - - - - - -

Congenitel anomalies ........... 105 98 65 33 3 4 85 81 63 18 1 3 

Nervous syetem ........74-743 
Circulatory system ....746.747 
Respiratory system ........748 
Digestive system ......749-751 
Genito-urinary system . 752.753 
Huculoskeletal system .754-756 
Down's disease ..........759.3 

37 
38 
-
10 

6 
6 
5 

36 
37 

-
10 

6 
5 
1 

26 
22 

-
4 
6 
5 
-

10 
15 
-
6 
-
-
1 

-
1 
-
-
-
-
2 

1 
-
-
-
-
1 
2 

7 
43 
8 
9 
7 
2 
7 

6 
43 

8 
8 
6 
1 
7 

6 
34 
7 
6 
5 
1 
2 

-
9 
1 
2 
1 
-
5 

-
-
-
-
1 
-
-

I 
-
-

I 
-
I 
-

Other anomalies ... 744.745, 
757,758, Rest of 759 3 3 2 1 - - 2 2 2 - -

Certain perinetel 
causes ................ 760-778 

Syoptom .............. 780-789 
Sudden doeth ,,,.. ....... 795 

152 
-
6 

152 
-
6 

152 
-

-
-

-
-

-
-

283 
5 

283 
3 

282 
-

1 
3 

-
1 
.6 

1 

Other ill-defined 
conA itions........ 79-792,796 

External causes ...... o0-g999 
" 

37 
" " 

9 1 8 6 
" 

22 8 6 
-

2 4 
-

1 
" 

1 
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DEATH RATES 
Sherbrooke-CANADA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1970-1971. 

Underlying cause Associated cause 

tinder Infant deaths-- 1 -4 Under natdah 
Cause 5 Under 28 1 2-4 5 Under 28 1 2-4 

years Total 28 
d ayl 

dsj-
soot 

year yars years Total 28 
da y s 

days-
a . 

yeer years 

All causes .................. 407.4 1826.8 1349.4 477.3 117.6 71.5 531.5 2628.2 2156.7 471.4 100.0 36.6 

Infectiva and parasitic 
diseases ...................... 7.7 23.6 5.9 17.7 5.9 3.5 13.2 47.1 17.7 29.5 11.8 3.5 

Amebiais ............... 006 - - - - - - - - - -
Diarrheal disease .........009 3.3 11.8 - 11.8 - 1.7 3.3 11.8 - 11.8 5.9 
Other intestinal infectious 
diseases .....000-005,007,008 - - - . . 

Tuberculosis ..........010-019 .. ... . 
Diphtheria ................ 032 
Whooping cough ............ 033 

-. 

.. 
. 
. 

... 
. 1.1 - -

. 
1.7 

Tetanus ................. 037 ..-.. 
Septicemia .............. 
Hassles ................... 

038 
055 

1.1 
1.1 

5.9 
-

5.9 -
" 

-
5.9 

-
-

8.8 
-

35.4 
-

17.7 
-

17.7 
-

5.9 
-

1.7 

Congenital syphilis .......090 - - - - - - - - - - -
Honiliais ................ 112 - - - - - - - -
Helminthiases .........120-129 - - . . . . 
Other .........Rest of 000-136 2.2 5.9 - 5.9 - 1.7 - - -

Nalignant neoplasms .... 140-209 12.1 5.9 - 5.9 17.6 12.2 - - -

Neoplasms. other .......210-239 1.1 5.9 5.9 - - -

Nutritional deficiency ......... - - - - - - 13.2 35.4 35.4 23.5 3.5 

Vitamin deficiency .... 260-266 - - - - - - - - - - -
Protein malnutrition ......267 - - - - - - -
Nutritional marasmus ......268 - - 4.4 5.9 5.9 11.8 1.7 
Other ..................... 269 - - - 8.8 29.5 29.5 11.8 1.7 

Endocrine and metabolic 
diseases ......240-258.270-279 5.5 29.5 5.9 23.6 1.1 5.9 5.9 
Deficiency anemias .....280,281 - - - - 1.1 5.9 5.9 -
Other diseases of blood 

and blood-forming 
organs ................ 282-289 - - - - 3.3 17.7 - 17.7 - -

Inflamtory diseases of cen
tral nervous system ... 320-324 2.2 - - - 5.9 1.7 12.1 53.0 23.6 29.5 - 3.5 

Other diseases of nervous 
system and sense 
organs ........310-315.330-389 5.5 5.9 - 5.9 11.8 3.5 3.3 5.9 - 5.9 - 3.5 

Diseases of circulatory 
system ................ 390-458 1.1 - - - 5.9 - 17.6 82.5 11.8 70.7 11.8 -

Pneumonia and influenza. 470-486 28.6 135.5 29.5 106.1 5.9 3.5 36.2 135.5 29.5 106.1 23.5 10.5 
Other diseases of respiratory 
system ........460-466,490-519 6.6 23.6 - 23.6 11.8 - 2.2 11.8 - 11.8 - -

Diseases of digestive 
system ................ 520-577 5.5 23.6 17.7 5.9 - 1.7 6.6 23.6 17.7 5.9 5.9 1.7 

Diseases of genito-urinary 
system ................ 580-629 - - - - - - 3.3 5.9 5.9 - 5.9 1.7 

Diseases of akin and sub
cutaneous tissue ......680-709 2.2 11.8 - 11.8 - - - - - - - -

Diseases of musculoskeletal 
system ................ 710-738 - - - - - - - - - - - -

Congenital anomalies ........... 115.3 577.5 383.0 194.5 17.6 7.0 93.3 477.3 371.2 106.1 5.9 5.2
 

Nervous system ........ 740-743 40.6 212.1 153.2 58.9 - 1.7 7.7 35.4 35.4 - - 1.7 
Circulatory system .... 746,747 41.7 218.0 129.6 88.4 5.9 - 47.2 253.4 200.4 53.0 - -
Respiratory system ........ 748 - - - - - - 8.8 47.1 41.2 5.9 - -
Digestive system ...... 749-751 11.0 58.9 23.6 35.4 - - 9.9 47.1 35.4 11.8 - 1.7 
Cenito-urinary system . 752,753 6.6 35.4 35.4 - - - 7.7 35.4 29.5 5.9 5.9 -
Husculoskeletal system .754-756 6.6 29.5 29.5 - - 1.7 2.2 5.9 5.9 - - 1.7 
Down's disease ..........759.3 5.5 5.9 - 5.9 11.8 3.5 7.7 41.2 11.8 29.5 - -
Other anomalies ... 744,745. 

757,758. Rest of 759 3.3 17.7 11.8 5.9 - - 2.2 11.8 11.8 - - -

Certain perinatal
 
causes ................ 760-778 166.9 895.7 895.7 - - - 310.8 1667.6 1661.8 5.9 - -


Symptoms .............. 780-789 - - - - - - .5 17.7 - 17.7 5.9 1.7
 
Sudden death .............. 795 6.6 35.4 - 35.4 - - - - - - - -


Other ill-defined 
conditions ........790-792,796 - - - . - - - - - - - - -

External causes ...... 1800-999 40.6 53.0 5.9 47.1 35.3 38.4 8.8 35.4 11.8 23.6 5.9 1.7 
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DEATHS 
CHILE--Santiago 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970, 

Cause 

Under 
5 

years 

Underlying cause 

Infant deaths- -Under 

Under 28 
Total 28 dals-

days 1 

1 
year 

-

24 
years 

-

5 
yars 

-

Associated cause 

Infant deaths- - -

Under 28 
Tot 28 d 

s-

days e ., 
1 

year 
2-4 

years 

All causes .................... 2489 2207 1094 1113 149 133 3983 3635 1913 1722 211 137 

Infective and parasitic 
diveases ...................... 541 

A biasis ................006 -
Diarrheal disease .........009 486 
Other intestinal infectious 
diseases .....000-005.007.008 32 
Tuberculosis ..........010-019 7 
Diphtheria ................ 032 2 
Whoopio cough ............ 033 4
Tetanus ................. 037 -
Septicemia ............. 038 60 
Nasles ................. 055 20 
Congenital syphilis .......090 6 
oniliasis ................ 112 .. 
elainthiases .........120-129 

Other .........Restof 000-136 24 

577 

450 

30 
3 

4 
-
58 

9 
6 

17 

125 
-

65 

7 
-
-
-
-

45 
-
4 

4 

452 39 
- -

385 27 

23 -
3 1 
- 1 
4 . 
-.... 

13 1 
9 5 
2 -
. . 

13 4 

25 
-
9 

2 
3 
1 
. 

1 
6 
-
. 
-

3 

441 
-

202 

4 
6 
-
... 
0 

209 
2 
4 
7 

7 

405 
-

177 

4 
2 
-

0 
202 

2 

7 
-

7 

182 
-

51 

1 
-
-

126 
-
-
4 

223 
-

126 

3 
2 
-

-
76 
2 
4 
3 

7 

18 
-

16 

-
1 
-

-

18 
-
9 

-
3 
-

Malignant neoplass .... 140-209 
Neoplass, other .......210-239 

21 
5 

2 
1 

-
-

2 
1 

1 
2 

18 
2 1 

-

1 
-

-

-

I 

Nutritional deficiency ......... 

Vitamin deficiency .... 260-266 
Proteinmalnutrition ......267 
Nutritional marasms ......268 
Other ..................... 269 

51 

11 
36 

4 

36 

1 
32 
3 

-

-
-
-

36 

1 
32 

3 

10 

7 
3 
-

5 

3 
1 
1 

538 

3 
7 

120 
408 

458 
3 
1 

99 
355 

19 

-
19 

439 
3 
1 
99 
336 

56 

13 
39 

24 

2 
8 
14 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency anemias ..... 280,281 
Other diseases of blood 

and blood-forming 
organs ................ 282-289 
Infllmatory diseases of cen
tral nervous system ...320-324 

Other diseases ofnervous 
system and sense 
organs ........310-315,330-389 
Diseases of circulatory 
system ................ 390-450 

Pneumonia and influena. 470-486 
Other diseases of respiratory 
system ........460-466,490-519 
Diseases of digestive 
system .............. 520-577Diseases of 8enito-urinary 

system ................ 580-629 
Diseases of skin and sub
cutaneous tissue ......680-709 

Diseases of musculoskeletal 
system ................ 710-738 

10 
-

64 

39 

403 

92 

15 

9 

12 

3 

7 
-

48 

25 

-
372 

81 

12 

8 

12 

1 

1 
-

-

9 

-

76 
3 

7 

1 

10 

1 

6 
-

-

39 

25 

296 
78 

5 

7 

2 

-

2 
-

8 

6 

21 
7 

2 

1 

-

-

1 
-

-

8 

8 

-
10 
4 

1 

-

-

2 

7 
15 

1 

s0 

63 

69 
551 

92 

41 

42 

34 

-

7 
8 

14 

44 

48 

41 
484 

73 

37 

36 

32 

-

6 
7 

-

13 

4 

5 
167 

4 

7 

2 

7 

-

1 
1 

14 

31 

44 

36 
317 

69 

30 

34 

25 

-

-
2 

-

2 

7 

16 
37 

15 

2 

3 

2 

-

-
5 

1 

4 

8 

12 
30 

4 

2 

3 

-

-

Congenitel anomalies ........... 

Nervous System ........740-743 
Circulatory system ....746,747 
Respiratory system ........748 
Digestive syetem ......749-751 
Genito-urinary system . 752,753 
Iusculaskeletel system. 754-756 
Down's disease .......... 759.3 
Other anomalies ... 744,745, 

757.758,Rest of 759 
Certain perinatal 

causte ................ 760-778 
8ywtm ............... 780-789 

luddendeath............... 795 
Other ill-defined 
conditions ........790-792,796 

External causes ...... 800-999 

184 

44 
64 
1 
34 

2 
10 
15 

14 

781 
2 
48 

3 
106 

155 

35 
55 

1 
33 
-
9 
11 

11 

781 
2 

47 

3 
37 

74 

18 
22 
1 
17 

-
6 
3 

7 

772 
-
5 

-
, 10 

81 
17 
33 

-

16 
-
3 
8 

4 

9 
2 
42 

3 
27 

15 
5 
5 

-
1 
1 
1 

2 

-
-
1 

34 

14 
4 
4 
-

1 
1 
-
3 

1 

-
-
-

35 
-

130 

15 
52 
3 
17 

4 
6 
28 

5 

1408 
424 

-

-

62 

111 

9 
47 

3 
15 

3 
6 
24 

4 

1408 
384 

-

-

44 

62 

7 
23 

3 
11 

1 
2 

11 

4 

1374 
38 

-

16 

49 

2 
24 

-

4 
2 
4 
13 

-

34 
346 

-

-

2; 

13 

4 
3 

2 
-
-
3 

I 

-

27 
-

11 

6 

2 
2 

-
I 
-
1 

-

-
13 

-
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DEATH RATES 
Santiago-CHILE 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1070. 

Underlying cause 	 Associated cause 

Infant deathsUnd Infant deaths 
Cause 5 Under 28 1 2-4 5 Under 28 1 204 

Total 28 days- year years years Total 28 days- year years 
days =,. days 0a. 

All causes ..................... 1298.7 5492.8 2722.7 2770.0 401.3 113.3 2078.3 9046.8 4761.1 4285.7 568.3 116.7 

Inf ctive and parasitic 
dise s ...................... 334.5 1436.0 311.11124.9 105.0 21.3 230.1 1008.0 453.0 555.0 48.5 15.3 
Ambiasi ............... 0
Diarrheal disease .........009 

-
253.6 

-
1120.0 

- -
161.8958.2 

-
72.7 

-
7.7 

-
105.4 

-
440.5 

-
126.9 

-
313.6 

- -
43.1 7.7 

Other intestinal infectious 
diseases .....000-005,007,008 16.7 74.7 17.4 57.2 - 1.7 2.1 10.0 2.5 7.5 - -
Tuberculosis ..........010-019 3.7 7.5 - 7.5 2.7 2.6 3.1 5.0 - 5.0 2.7 2.6 
Diphtheria ................ 032 
Whooping cough ............033 

1.0 
2.1 

-
10.0 

-
. 

-
10.0 

2.7 
-

0.9 
--

-- -
-

Tetanus ................... 037 - - - - - - - - - - -
Septicemia .............. 038 
Meals ................... 055 

31.3 
10.4 

144.4 
22.4 

112.0 
-

32.4 
22.4 

2.7 0.9 
13.5 5.1 

109.1 
1.0 

502.7 
5.0 

313.; 
-

189.1 
5.0 

2.7 5.1 

Congenital syphilis .......090 
oniliasis ................ 112 

3.1 
-

14.9 
-

10.0 
-

5.0 
-

-
-

-
-

2.1 
3.7 

10.0 
17.4 

-
10.0 

10.0 
7.5 

Helminthiases .........120-129 - - - - - - -
Other .........Rest of 000-136 12.5 42.3 10.0 32.4 10.8 2.6 3.7 17.4 17.4 

Malignant neoplasm ....140-209 11.0 5.0 - 5.0 2.7 15.3 - - -
Neoplasm, other .......210-239 2.6 2.5 - 2.5 5.4 1.7 0.5 2.5 2.5 

Nutritional deficiency ......... 26.6 89.6 - 89.6 26.9 4.3 280.7 1139.9 47.3 1092.6 150.8 20.4 
Vitamin deficiency ....260-266 
Protein walnutrition ......267 5.7 2.5 

- - - -
2.5 18.9 2.6 

1.6 
3.7 

7.5 
2.5 

-
-

7.5 
2.5 

-
10.8 

-
1.7 

Nutritional marasue ......268 18.8 79.6 79.6 8.1 0.9 62.6 246.4 - 246.4 35.0 6.8 
Other ..................... 269 2.1 7.5 7.5 - 0.9 212.9 883.5 47.3 836.2 105.0 11.9 

Endocrine and metabolic 
diseases ......240-258.270-279 5.2 17.4 2.5 14.9 5.4 0.9 3.7 17.4 14.9 2.5 - -
Deficiency anemias ..... 280,281 - - - - - 7.8 19.9 17.4 2.5 5.4 4.3 
Other diseases of blood 
and blood-forming 
organs ................ 282-289 - - - - - 7.8 34.8 - 34.8 - 0.9 

Inflamatory diseases of con
tral nervous system ...320-324 33.4 119.5 22.4 97.1 21.5 6.8 26.1 109.5 32.4 77.2 5.4 3.4 
Other diseases of nervous 
system endsense 
organs ........310-315,330-389 20.3 62.2 - 62.2 16.2 6.8 32.9 119.5 10.0 109.5 18.9 6.8 

Diseases of circulatory 
system ..............3 90-458 - - - - - - 36.0 102.0 12.4 89.6 43.1 10.2 

Pneumonia and influenza. 470-486 
Other diseases of respiratory 

210.3 925.8 189.1 736.7 56.6 8.5 287.5 1204.6 415.6 788.9 99.6 25.6 

system ........460-466.490-519 48.0 201.6 7.5 194.1 18.9 3.4 48.0 181.7 10.0 171.7 40.4 3.4 
Diseases of digestive 
system ................ 520-577 

Diseases of ganito-urinary 
7.8 29.9 17.4 12.4 5.4 0.9 21.4 92.1 17.4 74.7 5.4 1.7 

system ................ 580-629 
Diseases of akin and sub

4.7 19.9 2.5 17.4 2.7 - 21.9 89.6 5.0 84.6 8.1 2.6 

cutaneous tissue ......680-709 6.3 29.9 24.9 5.0 - - 17.7 79.6 17.4 62.2 5.4 -
Diseases of msculosksletal 
system .............. 710-738 1.6 2.5 2.5 - - 1.7 - - - - -

Congenital anomalies. .......... 96.0 385.8 184.2 201.6 40.4 11.9 67.8 276.3 154.3 122.0 35.0 5.1 
Nervous system ........740-743 "23.0 87.1 44.8 42.3 13.5 3.4 7.8 22.4 17.4 5.0 10.8 1.7 
Circulatory system ....746.747 
Respiratory system ........748 

33.4 
0.5 

136.9 
2.5 

54.8 
2.5 

82.1 
-

13.5 
-

3.4 
-

27.1 
1.6 

117.0 
7.5 

57.2 
7.5 

59.7 
-

8.1 
-

1.7 

Digestive @yet= ......749-751 17.7 82.1 42.3 39.8 - 0.9 8.9 37.3 27.4 10.0 5.4 -
Cenito-urin ry system . 752,753 
Musculoukeletalsystem. 754-756 

1.0 
5.2 

-
22.4 

-
14.9 

-
7.5 

2.7 
2.7 

0.9 
-

2.1 
3.1 

7.5 
14.9 

2.5 
5.0 

5.0 
10.0 

-
-

0.9 
-

Down's disease ..........759.3 7.8 27.4 7.5 19.9 2.7 2.6 14.6 59.7 27.4 32.4 8.1 0.9 
Other anomalies ... 744,745 ,

757,758, Rest of 759 7.3 27.4 17.4 10.0 5.4 0.9 2.6 10.0 10.0 - 2.7 -
Certain perinatal
causes .............. 760-778 407.5 1943.8 1921.4 22.4 - - 734.7 3504.2 3419.6 84.6 - -
Syptom ............. 780-789 
Sudden death ............... 795 

1.0 
25.0 

5.0 
117.0 

- 5.0 
12.4 104.5 

-
2.7-

- 221.2 955.7 
-

94.6 
-

861.1 
-

72.7 11.1 

Other ill-defined 
conditions ........790-792,796 1.6 7.5 - 7.5 - - - -

External causes . 800-999 55.3 92.1 24.9 91.6 29.8 32.4 109.5 39.8 69.7 29.6 6.0 
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DEATHS 
CHILE-Comunas 

Underlying and Associated Causes of Death in Children Under 
5 -Years, by Age Group, in Two-Year Period, 1968-1970. 

Cause 

Under 
s 

years 

Underlying cause 

Infant deaths- . - -Under 

Under 28 1 
Total 28 dae- year 

days 

2-4 
years 

8 
years 

Associated cause 

Infant deaths 

Under 28 
Total 28 days-

I days MS. 

1 
year 

2-4 
years 

All causes .................... 225 197 66 131 17 11 345 303 96 207 25 17 

Infective and parasitic 
diseases ......................Amhbasi................006 

88 
-

77 
-

11 
" 

66 
" 

7 
-

4 
-

35 
-

32 
2 

7 
2 

25 
1o 

2 
-

1 
-

Di0rrheal diss........009 
Other intestinal infectious 
diseases . 000-005.007,008 
Tuberculosis..........010-019 
Diphtheria ....... ....032 
Whooping cough............033 
Tetanus ................... 037 
Septicemia ................ 038 
Heasles ................... 055 
Congenital syphilis .......090 
Moniliesis ................ 112 

1.lithiases ......... 120-129 
Other ........ Restof 000-136 

58 

15 
1 
-
3 
. 
7 
1 
.. 
.. 
.. 
3 

48 

15 
. 
-
3 
. 
7 
1 

3 

6 

-
. 
. 
-
.-
4 
-

1 

42 

15 
. 
. 
3 

3 
1 
. 
. 

. 
2 

7 

-
. 
. 
. 

-
. 
. 
. 

. 

. 

-
1 
. 
. 

-

. 

. 
. 

. 

. 

14 

3 
. 

. 
-
17 
.. 
..
1 

.. 

.. 

12 

3 
. 

. 
-
16 

1 

2 

1 
.. 

. 

4 

-

10 

2 

12 
. 
.
1 

. 

. 

1 

1 

1 

-

Malignant neoplasms .... 140-209 
ieoplasma, other .......210-239 

1 
-

-
-

-
-

-
-

- I 

Nutritional deficiency ........... 

Vitamin deficiency ....260-266 
Protein malnutrition ......267 
Nutritional marsamus ......268 
Other .................. 269 

4 

-

4 
-

4 

4 
-

- 4-

4 
-

-
-

76 

2 
17 
57 

62 

-

-
14 
48 

3 

-

-
-
3 

59 

-

-
14 
45 

9 

-

2 
6 

5 

-

1 1 
1 
3 

Endocrine and metabolic 
diseases ..... 240-258,270-279 
Dficincy anemias.. 280,281 

Other diseases of blood 
and blood-forming 
rgas .............. 282-289 

lo lematory diseases of cen

tral nervous system ... 320-324 
Other diseases of nervous 

System and sonen 

orjans ........310-315,330-389 
Dieeaes of circulatory 

ystem ................ 390-458 

Pneumonia and influena .470-486 
Other diseses of respiratory 

ytem ........460-466,490-519 
Diseaesa of digestive 

system ................ 520-577 
Diesasees of genito-urinary 

system .............. 580-629 
Dleeas of skin and sub

cutaneous tissue ......680-709 
Diseases of vusculoskeletal 
System ................ 710-738 

I 

8 

5 

40 

6 

1 

1 

-

1 

6 

5 

. 
36 

5 

1 

-

1 
-

-

-

-

. 
9 

1 

-

-

-

-

-

6 

5 

. 
27 

4 

1 

-

-

-

-

1 

-

. 
2 

1 

-

-

1 

-

2 

-

-

-

2 

7 

6 

10 
56 

9 

13 

5 

1 

1 

-

-

1 

6 

5 

7 
47 

6 

12 

1 

1 

-

-

1 

2 

-

2 
8 

1 

4 

-

-

1 

-

-

-

4 

5 

5 
39 

5 

8 

5 

I 

-

-

-

-

1 

1 

2 
7 

-

-

-

-

-

-

-

I 

-

-

1 
2 

3 

1 

-

-

-

Congenital anomalies ........... 

Nervous system ........740-743 
Circulatory system ....746,747 
Respiratory system ........748 
Digestive system ......749-751 
Conito-urinary system . 752,753 
usculoskeletel system. 754-756 

Down Isdisease ..........759.3 
Other anomalies ... 744,745, 

757,758, Rest of 759 

14 

2 
3 

-

3 
... 
-
5 

1 

13 

2 
3 

3 

4 

1 

5 

1 
1 
-
1 

1 

1 

8 

1 
2 
-. 

2 

3 

-

1 

-

-

-

" 
1 

-

-
-

-

-
. 
-

-

-

13 

-

6 

2 
.. 

5 

-

11 

-

6 

2 

-

3 

-

4 
-

4 

-

-

-

7 

2 

2 

3 

-

- 2 

2 

-

Certain perinatal 
causes .............. 760-778 

Symptoms ............. 780-789 
Sudden death ............. 795 
Othar ill-definsd 

conditions ........ 79-792,796 
External causes ......1800-3999 

39 

-
3 

2 
12 

39 
-
3 

2 
5 

38 

1 

1 
-

2 
4 

-
4 

-

3 

69 
39 

-

-

3 

69 
36 

-

60 
2 
-

9 
34 
" 

2 1 
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DEATH RATES
 
Cornunas-CHILE 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deathsUnder Infant deaths 

2-4 5 Under 28 1 2-4Cau5s Under 28 1 
years Total 28 days- ymar years y Total 28 days- year years 

days e.
days I 


11 causes ....................1395.8 5794.1 1941.2 3852.9 544.9 111.3 2140.2 8911.8 2823.5 6088.2 801.3 172.1
 

nfective and parasitic 
diseases..................... 545.9 2264.7 323.5 1941.2 224.4 40.5 217.1 941.2 205.9 735.3 64.1 10.1
 

----Ambiasis ............... 006 - -


Diarrheal disease .........009 359.8 1411.8 176.5 1235.3 224.4 30.4 86.8 352.9 58.8 294.1 32.1 10.1 
Other intestinal infectious 
diseases .....000-005,007,008 93.1 441.2 - 441.2 - - 18.6 88.2 29.4 58.8 

Tuberculosis ......... 010-019 6.2 - - 10.1 - . - -

Diphtheria ................ 032 -... .. 
Whooping cough ............033 18.6 88.2 - 88.2 - " -

-Tetanus ................ 037 

Septicmia .............. 038 43.4 205.9 117.6 88.2 105.5 470.6 117.6 352.9 32.1
 

Hasles ................ 055 6.2 29.4 - 29.4
 
" "
Congenital syphilis...090 - 

6.2 29.4 - 29.4 

Helinthiases .........120-129 - - " *
 

Other ........ Rest of 000-136 18.6 88.2 29.4 58.8 --


Hariliasis ................ 112 - 

alignant neoplasm .... 140-209 6.2 - - - 10.1 
---.......210-239 eoplasm , other 

utritional deficiency ......... 24.8 117.6 - 117.6 - 471.5 1823.5 88.2 1735.3 288.5 50.6
 

Vitamin deficiency .... 260-266 - - - - 12.- 32- -

Protein malnutrition ......267 -- 12. - - 32.1 10.1 

Nutritional marasmus ......268 24.8 117.6 - 117.6 . 105.5 411.8 - 411.8 64.1 10.1 

Other .................. 269 - - - - 353.6 1411.8 88.2 1323.5 192.3 30.4 

ndocrine and metabolic 
diseases ......240-258,270-279 6.2 29.4 29.4 12.4 29.4 29.4 - 10.1 
aficiency anemias ..... 280.281 - - - -

thor diseases of blood 
and blood-forming 

- " 

nflsmmatory diseases of cen
organs ................ 282-289 --


176.5 - 176.5 32.1 10.1 43.4 176.5 58.8 117.6 32.1 
tral nervous system ... 320-324 49.6 
ther diseases of nervous 
systm and sense 

- - 37.2 147.1 - 147.1 32.1 
organs ...... 310-315,330-389 31.0 147.1 - 147.1 
iseses of circulatory 
system ................ 390-458 - - - - 62.0 205.9 58.8 147.1 64.1 10.1 

neumonia and influenta .470-486 248.1 1058.8 264.7 794.1 64.1 20.2 347.4 1382.4 235.3 1147.1224.4 20.2
 

ther diseases of respiratory
 
55.8 29.4 - 30.4 

system ........460-466,490-519 37.2 147.1 29.4 117.6 32.1 - 176.5 147.1 

issases of digestive 
- 80.6 352.9 117.6 235.3 - 10.1system ................ 520-577 6.2 29.4 - 29.4 

isses of genito-uriuary 
- - 31.0 147.1 - 147.1 - ---system ............... 580-629 -


Lseases of skin and sub 29.4 - 
6.2 - - - 32.1 - 6.2 29.4 

cutaneous tissue ......680-709 
issases of musculoskeletal 

- - - - 6.2 29.4 29.4 - - 
system ................ 710-738 - 

147.1 235.3 32.1 - 80.6 323.5 117.6 205.9 - 20.2
ongenitel anomalies ........... 86.8 382.4 


Nervous system ........740-743 12.4 58.8 29.4 29.4. .. . ..- - . .
 
88.2 29.4 58.8 - - 37.2 176.5 117.6 58.8

Circulatory system .... 746,747 18.6 
Respiratory system ........748 1 88.2 29.4 8.12. 58.8 

Digestive system ......749-751 18.6 88.2 29.4 58.8 - - 12.4 58.8 58.8 - 

Cenito-urinary system . 752,753 " " . . . . .. .
 

Husculoskeletal system. 754-756 " .. . .
 .
. . .. 

88.2 20.2
31.0 88.2 -

Other anomalies ... 744,745, 
Down's disease ..........759.3 31.0 117.6 29.4 88.2 32.1 

-----6.2 29.4 29.4 757,758. Rest of 759 


artain perinatal
 
- 264.7
 causes ................ 760-778 241.9 1147.1 1117.6 29.4 - 428.0 2029.4 176A.7 


- - - 241.9 1058.8 5s.8 1000.0 64.1 10.1 
yaptom ............... 780-789 

udden death ............... 795 18.6 88.2 - 88.2 . . . .
 ..
 
thar ill-defined 

-58.8 58.8 - - 
conditions ........790-792,796 12.4 

29.4 32.1
18.6 58.8 29.4 

sternal causes ...... 800-1999 74.4 147.1 294 117.6 128.2 30.4 



i eu~r.o!Mortlity inChild ood 

:DEATHS 
COLOMBIA-Cali 

.Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1068-1970. 

Underlying cause Associated cause 

C a u se 5 
years 

Udr Infant deaths 
U e r 2 8 1 

Total 8 d -ya 
-

yer 
5U 

yeas 

XodInant deah 
d r 

Total 28 
2 8 
?§_-

1 
year 

2-4 
years 

day. o8 days a.s 

All causes. ..................... 1627 1153 536 617 271 203 2504 1723 780 943 441 340 

Infective and parasitic 
diseases ...................... 

Ambiasis ................. 006 
Diarrheal diseaase......... 009 

701 

7 
511 

440 

4 
362 

57 

-
25 

383 

4 
337 

174 

1 
116 

87 

2 
31 

404 

2 
190 

206 

-
82 

61 

-
6 

145 

76 

102 

52 

96 

56 

Other Lotestinaliecos 

disesets .....000-005.007,008 15 
Tberuoi ....... 010-019 17 

Dihhei............. 032 9 
Whooping cough ............ 033 12 
Titanus ................... 037 11 
|spticeai ................038 14 
Koaslss ................... 055 80 
Congenital syphilis .......090 5 
Moniliasis ............ 112 1 

Ha~lonthissne ....... 120-ii;129 5 
Other .........Rest of 000-136 14 

12 

5 
10 
14 
14 

5 
1 

-
a 

-

6 
5 

-
9 
12 

-
4 

-
1 

6 

5 
1 
2 
14 

1 
1 

-
7 

3 
9 

6 

-
33 
-

2 
-

-
3 

- 7 
1 
1I 

33 

3 
6 

4 
11 

104 
3 
2 

32 

51 
5 

4 

82 
--
2 

25 

8 
1 

2 
2 

47 

6 

-
-

2 

35 

2 
19 

8 
1 

7 

12 
1 

6 

20 
3 

2 

10 
2 
" 

23 
1 

MlIignnt neeplasns ....140-209 

Neoplsms, other .......210-239 
7 
1 - -

1 
-

3 3 
I 

1-
-

-
" 

I 
" 

Nutritional deficiency ......... 

V/tmmin deficiency ....260-266 

Proteinnealnutrition ......267 
NutritioalI marasu ......268 
Other ..................... 269 

129 

87 
30 
12 

44 

- 1-
15 
24 

5 

-

-
-

4 

1; 

24 
5 

39 

-
35 
2 
2 

46 

37 
4 
5 

464 

3 
108 
311 

262 

121 
1 
65 
les 

6 

-
-
-
6 

256 

1L 
1 
65 

179 

130 

16 
16 
32 
82 

72 

I 
6 
11 
44 

Rdocriou and metabolic 
diseases ......24D-250,270-279 
Deficiency anemias .....280,281 

Other diseases of blood 
and blood-forming 
orgals ................ 282-289 

Infamtory diseases of cen
tral nervous system ... 320-324 

5 

3 

31 

1 

is 

1 

5 

-

13 

. 

1 

9 

. 

1 

4 

2 

17 

35 

1 

9 

22 

11 

1 

5 

8 

17 

2 

2 

5 

-
-

6 

8 

Other diseases of nervous 
system and mania 
orgas ........310°315,33-389 
Diseases of circulatory 
system ................ 390-458 
ftausonia and influenza. 470-406 

Other diseases of respiratory 

system ........460-466,490-519 
Dieaesof dietive 
system ................ 520-577 
Diseases oZ genito-urnry 
Sstem ................ 580-629 
Diseases of skin and sub

cutaneous tissue ......680-709 
Disass f muculoskeltal 
@yet" ................ 710-738 

15 

1 
153 

50 

10 

11 

5 

3 

a 

131 

30 

9 

4 

4 

1 

-

-

52 

2 

3 

1 

-

-

a 

79 

28 

6 

3 

4 

I 

2 

1 
14 

11 

1 

3 

-

1 

5 

a 

9 

-

4 

1 

1 

19 

34 
464 

20 

32 

25 

26 

4 

6 

14 
280 

to 

21 

16 

11 

4 

1 

2 
77 

5 

2 

2 

-

5 

12 
203 

lO1 

16 

14 

9 

4 

5 

5 
109 

2 

4 

5 

7 

-

e 
15 
75 

8 

7 

4 

8 

-

Congenital anomalles ........... 

N evou s y tm ........740-74 3 
Circulatory system ....746,747 

Respiratory system ........748 
Digestive system ......749-751 
Oantc-urinary system . 752,753 
Musculookeletal system. 754-756 

Dovola disease ..........759.3 

67 

14 
37 

. 
1;

1 
-" 

1 

56 

12 
30 

. 
13 

1 

27 

6 
16 

. 
5-15
-2 

-

29 

6 
14 

-

114 

4 

1 
3 

7 

1 
4 

64 

5 
30 

5 

3 

52 

3 
27 

5 

2 
1 

9 

29 

1 
I8 

5 

1 
1 

4 

23 

2 
9 

2 

1 

5 

-

5 

1 
2 

-

2 

7 

1 . 
1 

-

-2 

3 

Other anomlies ... 744p745,
757,758, Rest of 759 "" 5 5 1 4 -

Certain perinstal 

causes ................ 760-778 
Symptomn ........ 780-789 

Sudden death ............... 795 

377 
3 

14 

377 
2 
14 

375 
1 
6 

2 
1 
8 

-
-
1 

578 
•277 
... 

578 
206 

563 
15 

15 
191 52 19 

Other ill-defined
 - 'I - I.conditions ........790-792,796 2 1 7 M, 33 1 22 1 7 1;151 5
.S,_9,9
xt.rn.l c.ae ...... 39 9 " " 



- - - -

- -

- -

Appendiz 2 407 

DEATH RATES 
Cali-COLOMBIA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Associated causeUnderlying cause 

Infant deaths 
Infant doatbeUndrUnd 	 2-45 Under 28 1 

5 Under 28 1 2-4 
Cause 


years Total 28 dla- yea years 
 year Total 28 de 1y- year years 

days m8. days Me. 

All causes ................... 1607.7 5464.5 2540.3 2924.2 1341. 334.4 2474.3 8165.9 3696.7 4469.2 183.1560.1
 

Infective and parasitic
 

diseases ...................... 692.7 2085.3 270.1 1815.2 861.4 143.3 399.2 976.3 289.1 687.2 505.0 158.2
 

2.0 	 5.0
Amebiais ...............006 6.9 19.0 - 19.0 5.0 3.3 - - - 1.6
 

Diarrheal disease .........009 504.9 1715.6 118.5 1597.2 584.2 51.1 187.7 388.6 28.4 
 360.2 257.4 92.3
 

Other intestinal infectious 

diseases .,. 000-005,007,008 14.8 56.9 28.4 28.4 14.9 - 4.0 19.0 9.5 9.5 - 

4.9 	 9.5 3.3Tuherculosie ..........010-019 16.8 23.7 - 23.7 44.6 10.9 9.5 - 34.7 

- 9.9 11.5 - -

Diphtheria .............. 032 8.9 
--Whooping cough ............033 11.9 23.7 23.7 29.7 1.6 - -


Tetanus ................... 037 10.9 47.4 42.7 4.7 - 1.6 - - - - -
9.5 	 388.6 222.7 165.9 59.4 16.5
 

NAaelea.................. 055 79.1 66.4 - 66.4 163.4 54.4 3.0 - - 5.0 3.3
 

Congenital syphilis ....... 090 4.9 23.7 19.0 4.7 - - 2.0 9.5 - 9.5 - -


Septicemia ............... 038 13.8 66.4 56.9 - - 102.8 


29.7 1.614ouiliasis ................ 112 1.0 4.7 - 4.7 - - 31.6 118.5 28.4 90.0 

4.9 50.4 37.9 - 37.9 99.0 37.9talmtnthisee .........120-129 4.9 - - - 9.9 


4.7 33.2 - 9.9 4.9 4.7 - 4.7 14.9 1.6Other .........Ret of 000-136 13.8 37.9 


- - - - 1.6
Xaliguant neoplasms .... 140-209 6.9 4.7 	 - 4.7 14.9 4.9 1.0 

--- - - 1.6 - - -Neoplasms. other .......210-239 1.0 


1213.3 643.6 118.6
458.5 28.4
Nutritional deficiency ......... 127.5 208.5 	 - 208.5 193.1 75.8 1241.7 

- - - - 2.0 4.7 - 4.7 - 1.6 -Vitamin deficiency ....260-266 
42.5 52.1 - 52.1 79.2 26.486.0 71.1 61.0 


Nutritional marsamus ...... 268 29.6 113.7 

Protein malnutrition ...... 267 71.1 173.3 

113.7 9.9 6.6 106.7 308.1 - 308.1 158.4 18.1 

23.7 9.9 8.2 307.3 876.8 28.4 848.3 405.9 72.5 
Other ..................... 269 11.9 23.7 


Endocrine end metabolic 
4.7 4.7 - 5.0 

diseass ...... 240-258,270-279 4.9 14.2 4.7 9.5 5.0 1.6 2.0 

-
 4.9 14.2 14.2 - 9.9 -Deficiency anemies ..... 280.281 - -

Other diseases of blood 
and blood-forming 

4.7 4.7 - 5.0 1.6 16.8 42.7 4.7 37.9 9.9 9.9 
organs ................ 282-289 3.0 

Inflamatory diseases of cen
34.6 104.3 23.7 80.6 24.8 13.2

tral nervous system ... 320-324 30.6 85.3 23.7 61.6 44.6 6.6 
Other diseases of nervous 
systm and sense 

4.7 23.7 24.8 13.2
 
organs ........310-315,330-389 14.8 37.9 - 37.9 9.9 8.2 18.8 28.4 

Diseases of circulatory 
1.0 - - - 5.0 33.6 66.4 9.5 56.9 24.8 24.7 

system ................ 390-458 

151.2 620.9 246.4 374.4 69.3 13.2 458.5 1327.0 364.9 962.1 539.6 123.6 

Pneumonia and influenza .470-486 
Other diseases of respiratory 

system ........ 460-466,490-519 49.4 142.2 9.5 132.7 54.5 14.8 19.8 47.4 - 47.4 9.9 13.2 

Diseases of digestive 
31.6 99.5 23.7 75.8 19.8 11.5
9.9 42.7 14.2 28.4 5.0 -

Diseases of genito-urinary 
system ............... 520-577 


10.9 19.0 4.7 14.2 14.9 6.6 24.7 75.8 9.5 66.4 24.8 6.6
syse,..............580-629
ndDisases of skin ub

52.1 9.5 42.7 34.7 13.2cutaneous tisue. 680-709 4.9 19.0 - 19.0 1.6 25.7 

Diseases of mueculoekeletel
 -
system ............... 710-738 3.0 4.7 - 4.7 5.0 1.6 4.0 19.0 - 19.0 

11.5 2464 109.0 11.5 
Congenital anomalies ........... 66.2 265.4 128.0 137.4 19.8 63.2 137.4 24.8 


28.4 5.0 1.6 4.9 14.2 4.7 9.5 5.0 1.6 
Nervous system ........ 740-743 13.8 56.9 28.4 


128.0 85.3 42.7 9.9 1.6142.2 75.8 66.4 14.9 6.6 29.6
Circulatory system .... 746,747 36.6 	 - - - --------Respiratory system ........748 - 4.9 23.7 14.2 9.5 - -
Digestive system ......749-751 13.8 61.6 23.7 37.9 1.6 

Genito-urinary system 752,753 1.0 " 1.6 2.0 9.5 4.7 4.7 
-

- 3.34,7 4.7 -4usculoskeletal system 754-756 	 - 3.0 
- 13.8 42.7 19.0 23.7 9.9 4.9

4.7 4.7
Down's disease ..........759.3 1.0 

Other anomalies ... 7",745, 

23.7 4.7 19.0 - 
- - 4.9--757,758, Rest of 759 


Certain perinatal
 
9.5 - 571.1 2739.3 2668.2 71.1 - causes ................ 760-778 372.5 1786.7 1777.3 


273.7 976.3 71.1 905.2 257.4 31.3
9.5 4.7Symptoms ............... 780-789 3.0 4.7 1.6 	
- -----28.4 37.9


Sudden death ............... 795 13.8 66.4 

Other ill-defined
 
conditions ........ 790-792,796 2.0 4.7 4.7 1.6 . . .
- - . . 

37.9 32.6 104.3 33.2 71.1 24.8 9.9 
Rhternal causes ......1800-1999 38.5 42.7 23.7 19.0 34.7 
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DEATHS
 
COLOMBIA-Cartagena 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Infant deaths 

Cause 
Under Infant doaths 

Under 28 1 2-4 
Under 

5Under 28 1 2-4 
years Total 28 

days 
da e-
a, 

year years years Total 28 
days 

doy-
moe, 

Tear years 

All causes ................... 1255 856 401 455 266 133 2557 1587 629 958 635 335 

Infective and parasitic
disease# ..................... 550 326 54 272 153 71 536 244 50 194 186 106 
Ambiasis ................. 006 
Diarrheal disease .........009 

32 
323 

21 
222 

-
23 

21 
199 

5 
77 

6 
24 

18 
226 

5 
103 

-
9 

5 
94 

6 
88 

7 
35 

Other intestinal infectious 
diseases .....000-005.007,008 6 4 - 4 - 2 27 9 1 8 11 7 

Tuberculosis ..........010-019 9 5 - 5 1 3 4 - - 2 2 
Diphtheria .............. 032 - - - - - - - -
Whooping cough ............033 10 7 - 7 6 5 3 - - 2 1 
Tetanus ................... 037 19 17 15 2 - 2 - - -
Septicemia ................ 038 19 18 16 2 - 1 98 75 30 45 19 4 
Hassles ................... 055 
Congenital syphilis .......090 

105 
1 

24 
1 

-
-

24 
1 

60 
-

21 
-

4 
1 

-
1 

-
1 

-
-

3 
-

1 
-

Honiliosi ................ 112 
HelmLnthiess .........120-129 

-
10 

-
2 - 2 1 7 

32 
120 

27 
22 

9 
-

18 
22 

4 
51 

1 
47 

Other .........Rest of 000-136 8 5 - 5 3 - 3 2 - 2 - 1 

Malignant neoplasms .... 140-209 
Neoplasas, other .......210-239 

7 - -
-

1 
-

6 3 
- - -

- - 3 
-

Nutritional deficiency ......... 113 40 40 54 19 448 238 10 228 143 67 
Vitamin deficiency ....260-266 - - - - - - -
Protein malnutrition ......267 90 20 20 51 19 111 38 " 38 55 18 
Nutritional marasus ......268 15 13 13 2 - 84 51 2 49 23 10 
Other ..................... 269 8 7 7 1 - 253 149 8 141 65 39 

Endocrine endmetabolic 
diseases ......240-258,270-279
Deficiency anemias ..... 280.281 

-
1 - - - 1 

4 
13 

4 
7 

1 
5 

3 -
1 

-
5 

Dther diseases of blood 
and blood-forming 
organs ................ 282-289 

Inflematory diseases of cen
3 1 1 - 2 - 33 15 - i5 9 9 

tral nervous system ...320-324 12 8 - 8 3 1 45 27 6 21 14 4 
)thar diseases of nervous 
system endsense 
orgns ........310-315,330-389 
isoaes of circulatory 

13 10 1 9 2 1 15 9 1 8 3 3 

system ................ 
Ineumoniaand influenza 

390-458 
470-486 

2 
74 

1 
59 

-
24 

1 
35 

-
9 

1 
6 

47 
389 

24 
207 

3 
43 

21 
164 

8 
130 

15 
52 

Ither diseases of respiratory 
system ........460-466,490-519 
tLseasee of digestive
System ................ 520-577 

49 

13 

23 

10 

2 

3 

22 

7 

17 

1 

9 

2 

51 

75 

24 

37 

2 

12 

22 

25 

15 

26 

12 

12 
aisessesof genisto-urinary 
system ................ 580-629 
Lseasaes of skin and sub

10 5 - 5 2 3 61 45 7 38 8 8 

cutaneous tissue ......680-709 5 4 3 1 1 - 25 16 6 10 5 4 
iseases of musculoskeletal 
system ................ 710-738 - - - - - - 1 - - - 1 -

ongenital anomalies ........... 71 57 23 34 9 5 68 54 34 20 10 4 
Nervous system ........740-743 15 11 6 5 3 1 4 4 1 3 - -
Circulatory system ....746,747 
Respiratory system ........748 
Digestive system ......749-751 

23 
1 

18 

22 
-
14 

7 
-
8 

15 
-
6 

1 
-
4 

-
I 
-

33 
-
8 

24 
-
7 

15 
-
6 

9 
-
1 

7 
-
1 

2 
-
-

Cenito-urinary system . 752,753 
Husculoskeletal system. 754-756 

2 
2 

2 
-

1 
-

1 
-

-
1 

-
I 

4 
1 

4 
1 

4 
-

-
1 

-
-

-
-

Dovn's disease ..........759.3 10 8 1 7 - 2 15 12 6 6 1 2 
Other anomalies ... 744,745, 

757,758, Rest of 759 - - - - - - 3 2 2 - I -

ertain perinatal
cause..............760-778 282 281 280 1 1 - 435 435 429 6 - -
mptoaus............. 780-789 - - 285 185 13 172 71 29 
udden death ............... 795 9 9 9 .-.. 
ther ill-defined 
conditions ........ 790-792,796
ternal causes ...... 3800-999 

13 
28 

11 
11 

8 
3 

3 
8 

1 
10 

1 
7 

-
23 

-
16 

-
7 

-
9 

-
5 2 
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DEATH RATES
Cartagena-COLOMBIA 

Death Rates from Underlying and Associated Causes in Children
 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970.
 

Underlying cause Associated cause 

Ca u s e 5n2 

Infant deaths
Undere2 

Total 28-
1n2- er

Un d er 
Infant deaths 

.... der... 2 8 1 2-4 

years Ta 8 
days 

l 
mo. 

year years years Total 28 
days 

days-
11 

year years 

All causes .................... 1459.3 4782.1 2240.2 2541.9 1546.5257.8 2973.3 8865.9 3514.0 5352.0 3691.9649.2 

Infective Ond parasitic
diseases ...................... 639.5 1821.2 301.7 1519.6 889.5 137.6 623.3 1363.1 279.3 1083.8 1081.4205.4 

Amebiseis ................. 006 37.2 117.3 - 117.3 29.1 11.6 20.9 27.9 - 27.9 34.9 13.6 
DLarrheal disease .........009 375.6 1240.2 128.5 1111.7 447.7 46.5 262.8 575.4 50.3 525.1 511.6 67.8 
Other intestinal infectious 
diseases .....000-005,007,008 7.0 22.3 - 22.3 - 3.9 31.4 50.3 5.6 44.7 64.0 13.6 
Tuberculosis ..........010-019 10.5 27.9 - 27.9 5.8 5.8 4.7 - - 11.6 3.9 
Diphtheria ................ 032 
Whooping cough ............033 

-
20.9 

-
39.1 

-
-

-
39.1 

-
34.9 

-
9.7 

-
3.5 

-
-

-
-

-
-

-
11.6 

-
1.9 

Tetanus ................... 037 22.1 95.0 83.8 11.2 - 3.9 - - - - - -
Septicemia ................ 038 22.1 100.6 89.4 11.2 - 1.9 114.0 419.0 167.6 251.4 110.5 7.8 
Hasles ................... 055 122.1 134.1 - 134.1 348.8 40.7 4.7 - - - 17.4 1.9 
Congenital syphilis .......090 1.2 5.6 - 5.6 - - 1.2 5.6 5.6 - - -
Honiliasis ................ 112 - - - - - - 37.2 150.8 50.3 100.6 23.3 1.9 
Nelminthiases .........120-129 11.6 11.2 - 11.2 5.8 13.6 139.5 122.9 - 122.9 296.5 91.1 
Other .........Rest of 000-136 9.3 27.9 - 27.9 17.4 - 3.5 11.2 - 11.2 - 1.9 

M(alignant neoplasms .... 140-209 8.1 - - - 5.8 1l.t 3.5 - - - - 5.8 
Neoplasmas,other ....... 210-239 - - - - - - - - - -

Nutritional deficiency ......... 131.4 223.5 223.5 314.0 36.8 520.9 1329.6 55.9 1273.7 331.4129.8 

Vitamin deficiency .... 260-266 - . - - - - - - - - - -
Protein malnutrition ...... 267 104.7 111.7 111.7 296.5 36.8 129.1 212.3 - 212.3 19.8 34.9 
Nutritional marasmus ......268 17.4 72.6 - 72.6 11.6 - 97.7 284.9 11.2 273.7 33.7 19.4 
Other ..................... 269 9.3 39.1 - 39.1 5.8 - 294.2 832.4 44.7 787.7 77.9 75.6 

Endocrine and metabolic 
diseases ...... 240-258,270-279 - - - - - 4.7 22.3 5.6 16.8 - -
Deficiency enemias ..... 280,281 1.2 - - - - 1.9 15.1 39.1 27.9 11.2 5.8 9.7 
Other diseases of bloodI 
and blood-forming 
orgens ................ 282-289 3.5 5.6 5.6 - 11.6 - 38.4 83.8 - 83.8 52.3 17.4 
Inflammatory diseases ofcen
tral nervous system ... 320-324 14.0 44.7 - 44.7 17.4 1.9 52.3 150.8 33.5 117.3 81.4 7.8 

Other diseases of nervous 
system and sense 

organs ........310-315.330-389
Diesees of circulatoryI 

15.1 55.9 5.6 50.3 11.6 1.9 17.4 50.3 5.6 44.7 17.4 5.8 

system ................ 390-458 2.3 5.6 - 5.6 - 1.9 54.7 134.1 16.8 117.3 46.5 29.1 
Pneumonia and influents .470-486 86.0 329.6 134.1 195.5 52.3 11.6 452.3 1156.4 240.2 916.2 55.8 00.8 
Other diseases of respiratory 
system ........460-466.490-519 57.0 128.5 5.6 122.9 98.8 17.4 59.3 134.1 11.2 122.9 87.2 23.3 

Diseases of digestive 
system ................ 520-577 15.1 55.9 16.8 39.1 5.8 3.9 87.2 206.7 67.0 139.7 51.2 23.3 

Diseases of genito-urinary 
system ................ 580-629 11.6 27.9 - 27.9 11.6 5.8 70.9 251.4 39.1 212.3 46.5 15.5 

Diseases of skin and sub
cutaneous tissue ......680-709! 5.8 22.3 16.8 5.6 5.8 - 29.1 89.4 33.5 55.9 29.1 7.8 

Diseases of musculoskeletal I 
system ................ 710-738 - ! 1.2 - - - 5.8 -

Congenitel anomalies ........... 82.6 318.4 1 128.5 189.9 52.3 9.7 79.1 301.7 189.9 111.7 58.1 7.8 

Nervous system ........740-743 17.4 61.5 33.5 27.9 17.4 1.9 4.7 22.3 5.6 16.8 - -

Circulatory system .... 746,747 
Respiratory system ........ 748 

Digestive system ......749-751 
Gnito-urinry system.* 752,753 

26.7 
1.2 

20.9 
2.3 

122.9 
-

78.2 
11.2 

39.1 

44.7 
56 

83.8 5.8 
- -

33.5 23.3 
5.6 -

-
1.9 

-
-

38.4 
-

9.3 
4.7 

134.1 
-

39.1 
22.3 

83.8 
-

33.5 
22.3 

50.3 
-

5.6 
-

40.7 
-

5.8 
-

3.9 
-
-
-

Husculoskeletal system. 754-756 
Dvw's disease ..........759.3 

2.3 
11.6 

-
44.7 5.6 

-
39.1 

5.8 
-

1.9 
3.9 

1.2 
17.4 

5.6 
67.0 

-
33.5 

5.6 

33.5 

-

5.8 

-

3.9 
Other anomalies ... 744,745, 

757,758, Rest of 759 - - - - 3.5 11.2 11.2 - 5.8 -

Certain perinatal 
causes ................ 760-778 327.9 1569.8 1564.2 5.6 5.8 - 505.8 2430.2 396.6 33.5 - -

smptom ............... 780-789 - - - - - - 331.4 1033.5 72.6 960.9 12.8 56.2 
Sudden death ............... 795 10.5 50.3 - 50.3 - - - - - - - -

Other ill-defined 
conditions ........790-792,796 15.1 61.5 44.7 16.8 5.8 1.9 - - - - - -
External causes ......E8O0-999 32.6 61.51 16.8 44.7 56.1 13.6 26.7 89.4 39.1 50.3 29.1 3.9 
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DEATHS
 
COLOMBIA-Medellan 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

.. Associated cuseUnderlying cause 


Dedr Infant deaths 
intant deathsUnder 1 2-42-4 r Under 28Under 28 1Cause 28 das- year years

28 11 y e yearsyears Tots 
days e.days m. 

666 955 481 339
All caues .................... 1348 924 383 541 233 191 2441 1621 


Isoaetive andparasitic 171 58 113 115 92588 344 33 311 148 96 378 

7 - - - 5 2 
diseases ..................... 


Amebiasis ................. 006 17 6 - 6 5 6 


D"arheal disease ......... 
009 417 289 23 266 82 46 137 56 7 49 49 32 

Other intestinal Lnfectioua
 
9 9 1 - 18 6 - 6 6 6

diseases .....000-0057007.008 10 
- 1 7 7 10 1 1 2 7

010-019 I 

Diphtheria ................ 032 3 -

Tuberculosis .......... 15 


- 3 1 - - 1 

VihoopLugcough ............ 033 3 3 3 .. 

stn .................. 037 1 1 1 - -
. 
- - - - -

. 
6 
.
 

8 8 7 1 - 169 88 50 38 15 6 
septicemia .............. 038 


3 - - 2 146eales3................ 055 89 17 - 17 26 

.1 3 3 " Co-lont. 

- ". 11 110 4HoniliAe .............. 112 

72 5 5 32 356 4 


Other .........Restof 000-136 16 7 7

selsmnthisses .........120-129 


3 6 2 1 - 1 - I 

- - - 2-
Malignant neoplasms .... 140-209 8 1 7 2 

1 - - 1 1 1 " Neoplesm, other .......210-239 


1 22 25 25 497 285 4 281 129 83
Nutritional deficiency ......... 73 23 

- - A 3 1 2 - I -Vitamin deficiency ....260-266 
 3 - 3 21 26 
Protein malnutrition ......267 44 5 20 19 50 

- 92 75 - 75 13 4
Nutritional arasus ......268 15 13 - 13 ? 

1 4 3 6 351 204 3 201 95 52
Other ..................... 269 14 5 


Endocrine and xncabolic 
- 2 1 1 1 1 

diseases ...... 240-258.270-279 4 2 
- - - 9 7 4 3 1 1 ---Deficiency anemias .....280,281 

Other diseases of blood 
and blood-forming 

- - 11 - 3 5 3 
organs ................ 282-289 2 1 1 1 3 


inflmatory diesases of con 24  1 2 20 i 2 9 4 5
16 15
tral nervous eystem ...320-3 19 1 
Other diseases of nervous 

syetemand sense 
6 43 18 - 18 15 10

310-315,330-389 
Diseases of circulatory
organ ........ 20 9 - 9 5 


3 3 - 3 53 28 2 26 9 16 
systm ................ 390-458 


54 216 99 54
Pneumonia and influenza . 470-486 103 82 20 '62 12 9 423 270 
Other diseases of respiratory 

52 41 1 40 7 4 25 11 - 11 6 8
460-466,490-519
system ........ 


Diseases of digestive 
1 41 16 3 13 12 13 

system ................ 520-577 6 3 1 2 2 
Diseases of genito-urinary 

5 5 5 - - 38 17 17 12 9
-system ................ 580-629 

Diseases of skin and sub

10 - - 25 18 1 4 3 
cutaneous tissue ......660-709 10 10 

- 1 2 Diet"s 
system ................ 

of musculoekaletal 
710-73. 1 - - - 2 2 

43 12 6 66 49 18 31 9 8
Congenital anomalies ........... 89 69 26 


6 4 2 - -
Nervous systm ........740-743 14 10 5 5 2 2 6 


32 26 9 17 2 4 20 12 6 6 2 6 
Circulatory system ....746,747 -- - 1 - I--Respiratory sytem ........748 - -

9 11 9 2 - 14 14 5

Digestive system ......749-751 22 20 

- - 2 - 1 - - - 1 
Genito-urinary system . 752,753 2 

2 - 4 3 r 3 1 -
Husculoskeletal system. 754-756 3 1 1 

2 1 16 10 2 8 . 4 2Do.'s disease .......... 759.3 12 9 1 a 

Other anomalies ... 744p7459
 

3 - 3 - 1 4 3 1 2 "1 757,758, Rest of 759 4 

Certain perinatal 
498 18' "- 

causes ................ 760-778 294 29& 291 3 - - 516 516 

1 269 185 18, 167 55 29
-Symptom ............... 780-789 2 - - 1 


6 7 2 1 - .. . " " 
Sudden death ............... 795 16 13 

Other ill-defined 
"'
" " 
- . conditions ........790-792,796 1 - 1 

14 28 21 12 4 8 6 3
External causes ......B00-1999 51 9 3 6 
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DEATH RATES
 
MedellIn-COLOMBIA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1988-1070. 

Underlying cause Associated cause 

Infant deaths Un~r Infant deaths 
Cadser Under2 1 2- 3 Under 28 1 24 
Ca years Undr 28 year years years Total 28 days- year years 

os. days mos.-"
days 


All ,lsa .................... 1444.8 4762.9 1974.2 2788.7 1252.7 341.1 2616.3 8355.7 3433.0 4922.7 2586.0 605.4
 

Infective and paraitic
 

diseases ...................... 630.2 1773.2 170.1 
 1603.1 795.7 171.4 405.1 881.4 299.0 582.5 618.3164.3
 

- - - 26.9 3.6 

Diarrheal disease .........009 446.9 1489.7 118.6 1371.1 440.9 82.1 146.8 288.7 36.1 252.6 263.4 57.1 
Other intestinal infectious 

diseases .....000-005,007,008 10.7 46.4 - 46.4 5.4 - 19.3 30.9 - 30.9 32.3 10.7 

Tuberculosis .......... 010-019 16.1 5.2 5.2 

Amabia. ................006 18.2 30.9 - 30.9 26.9 10.7 7.5 


37.6 12.5 10.7 5.2 - 5.2 10.8 12.5 

Diphtheria ................ 032 3.2 -- 5.4 1.1 - 1.8
 

Ihooping cough ............ 033 3.2 15.5 - 15.5
 
--

Tetanus ................... 037 1.1 5.2 3.2 


Septicemia ................ 038 8.6 
 41.2 36.1 5.2 - - 116.8 453.6 257.7 195.9 80.6 10.7 

measles ................... 055 95.4 87.6 - 87.6 247.3 46.4 3.2 - - - 10.8 1.8 
3.2 15.5 - 15.5 - -

Congenital syphilis .......090 3.2 15.5 10.3 5.2 - -


Ionliasis ................ 
112 - - 17.1 56.7 5.2 51.5 21.5 1.8 
21.5 77.2 - 172.0helminthissea ......... 120-129 6.4 3.6 25.8 25.8 62.5
 

Other .........Rest of 000-136 17.1 36.1 36.1 16.1 10.7 2.1 5.2 - 5.2 - 1.8
 

- - 3.6halignent neoplasm .... 140-209 8.6 - - 5.4 12.5 2.1 - 
- - 1.8 1.1 5.2 5.2 - - -

Neoplasam, other .......210-239 1.1 

532.7 1469.1 20.6 1448.5 693.5 148.2
Nutritional deficiency ......... 78.2 118.6 5.2 113.4 134.4 44.6 


Vitamin deficiency ....260-266 - - - - - 4.3 15.5 5.2 10.3 - 1.8 
15.5 112.9 46.4
Protein malnutrition ......267 47.2 25.8 - 25.8 107.5 33.9 53.6 15.5 

16.1 67.0 - 67.0 10.8 - 98.6 386.6 - 386.6 69.9 7.1Nutritional maramis ......268 

269 15.0 25.8 5.2 20.6 16.1 10.7 376.4 1051.5 15.5 1036.1 510.8 92.9


Other ..................... 


Endocrine and metabolic 
diseases ......240-258,270-279 4.3 10.3 - 10.3 5.4 1.8 11 5.2 - 5.2 - 

- - 9.6 36.1 20.6 15.5 5.4 1.8
Deficiency anemias .....280.281 - - -
Other diseases of blood 

and blood-forming 
- 5.2 5.4 - 11.8 15.5 - 15.5 26.9 5.4 

organs ................ 282-289 2.1 5.2 

Inflammatory diseases of cen

5.2 77.3 5.4 3.6 21.4 56.7 10.3 46.4 21.5 8.9
 
tral nervous system ... 320-324 20.4 82.5 

Other diseases of nervous 
system and sense 

46.1 92.8 92.8 80.6 17.9 organe .i.... 310-315.330-389 21.4 46.4 - 46.4 26.9 10.7 
i2asee of circulatory 

- - 56.8 144.3 10.3 134.0 48.4 28.6 
system ............... 390-458 3.2 15.5 15.5 

1391.8 278.4 1113.4 532.3 96.4 
neumonia and influenza .470-486 110.4 422.7 103.1 319.6 64.5 16.1 453.4 

Other diseases of respiratory - 32.326.8 56.7 56.7 14.3
 
system ........ 460-466.490-519 55.7 211.3 5.2 206.2 37.6 7.1 

Diseases of digestive 
1.8 43.9 82.5 15.5 67.0 64.5 23.2
15.5 10.3 


Diseases of genito-urinary
 
System ................ 520-577 6.4 5.2 10.8 


87.6 - 87.6 64.5 16.1- - 40.7system ................ 580-629 5.4 25.8 - 25.8 

Diseases of skin and sub
- - 26.8 92.8 - 92.8 21.5 5.4 

cutaneous tissue ......680-709 10.7 51.5 - 51.5 
Diseases of musculokeletsl 

system ................ 710-738 1.1- - 5.4 2.1 10.3 10.3 - 

92.8 159.8 48.4 14.3 
Congenital anomalies ........... 95.4 355.7 134.0 221.6 64.3 14.3 70.7 252.6 


20.6 10.3 - 10.8 6.4
25.8 25.8 3.6

Nervous system ........ 740-743 15.0 51.5 30.9 


7.1 21.4 61.9 30.9 30.9 10.8 10.7
 
Circulatory system .... 746,747 34.3 134.0 46.4 87.6 10.8 


- - - 1.1 5.2 - 5.2768
Respiratory system. 748 - - 

-46.4 10.8 - 15.0 72.2 25.8 46.4 -
Digestive system ......749-751 23.6 103.1 56.7 - 

- - 10.8 - 1.1 - - 5.4 
Cenito-urinery system . 752,753 2.1 

4.3 15.5 - 15.5 5.4 
5.2 10.8 3.2 5.2 -Husculoskeletal system .754-756 


5.2 41.2 10.8 1.8 17.1 51.5 10.3 41.2 21.5 3.6
 
Down's disease .......... 759.3 12.9 46.4 
Other anomalies ... 744,745, 4.3 15.5 5.2 10.3 5.4 


757,758, Rest of 759 

-4.3 15.5 - 15.5 1.8 

Certain perinatal
 
1515.5 1500.0 15.5 - - 553.1 2659.8 2567.0 92.8 - -

Causeas................ 760-778 315.1 

- 5.4 1.8 288.3 953.6 92.8 860.8 295.7 51.8 

Symptom ............... 780-789 2.1 - -
- - -30.9 10.8 -

Sudden death ............... 795 17.1 67.0 36.1 1.8 


Other ill-defined 
conditions ........ 790-792.796 1.1 1.8 

15.5 30.9 75.3 50.0 22.5 61.9 20.6 41.2 32.3 5.4 
External causes ......800-999 54.7 46.4 
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SDEATHS 
EL SALVADOR--San Salvador 

Underlying and Associated Causes of Death in Children Under 
5 -Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Infant deaths Und Infant deaths 
Cause 5 Under 28 1 2-4 5 inder 28 1 2-4 

years Ttl deys2 
das 11days . 

year years years Total 28 
ye

day 

days-
1 

mos. 

year years 

Alcauses .................... 2738 2094 722 1372 398 246 5007 3658 1239 2419 857 492 

Infective end parasitic 
diseases ..................... 1584 1148 161 987 276 160 638 335 97 238 179 124 

Amebiasl ................. 006 
Diarrbeal disease. ........009 

65 
1240 

38 
961 

-
105 

38 
856 

20 
184 

7 
95 

10 
293 

4 
161 

-
18 

4 
143 

4 
87 

2 
45 

Other intestinal infectious 
diseases .....000-005,007,008 34 28 7 21 5 1 21 9 1I 8 9 3 
Tuberculosie......... 010-019 7 3 - 3 - 4 5 1 - 1 1 3 
Diphtheria ................ 032 19 1 - 1 5 13 - - - - -
Whooping cough ............ 033 13 8 - 8 4 1 3 1 - 1 1 1 
Tetanus ................... 037 17 17 16 1 - - - - - - -
Septicemia ................ 038 31 31 25 6 - - 120 99 68 31 13 8 
easles ................... 055 127 46 1 45 55 26 2 - - 1 1 

Congenital syphilis .......090 6 6 4 2 - - 3 1 - 1 2 -
Hoilissis ................ 112 3 3 1 2 - - 47 36 10 26 10 1 
Relninthisses .........120-129 10 - - - 2 8 127 19 - 19 50 58 
Other ........ eEstof 000-136 12 6 2 4 1 5 7 4 - 4 1 2 

Malignant neoplasas .... 140-209 3 - - - 2 1 1 - - - - I 
Neoplasms, other .......210-239 - - - - - - - - - - - -

Nutritional deficiency ......... 91 29 - 29 44 18 927 568 22 546 218 141 

Vitamin deficiency .... 260-266 - - - - - - - - - - - -
Protein malnutrition ......267 53 9 - 9 29 15 115 14 - 14 51 50 
Nutritional marassue ......268 36 18 - 18 15 3 202 128 2 126 52 22 
Other ..................... 269 2 2 - 2 - - 610 426 20 406 115 69 

Endocrine and metabolic 
diseases ...... 240-258,270-279 4 1 1 2 1 3 3 1 2 - -

Deficiency anamias .....280.281 - - - - - - - - -
Other diseases of blood 
and blood-forming 
organs .............. 282-289 

Inflimtory diseases of cen
2 1 - 1 - 1 88 54 3 51 18 16 

tral nervous system ... 320-324 19 14 2 12 4 1 36 24 6 18 9 3 
Other diseases of nervous 
system Nd sense 
organs ....... 310-315,330-389 16 6 - 6 6 4 39 24 10 14 8 7 
Diseases of circulatory 
syetem ................ 390-458 1 - - - - 1 92 68 4 64 14 10 

Pneumonia and influenza. 470-486 223 194 47 147 18 11 757 555 164 391 137 65 
Other diseases of respiratory 
eyetet.....,,. 460-466,490-519 118 89 4 85 23 6 72 48 2 46 i8 6 
Diseases of digestive 
system .............. 520-577 8 4 1 3 2 2 136 101 20 81 24 11 

Diseasee of 8enito-urinary 
systm ................ 580-629 - - - - - - 26 13 1 12 9 4 

Diseases of skin and sub
cutaneous tisue ......680-709 11 9 4 5 1 1 37 29 7 22 5 3 

Diseases of msculokeletal 
system .............. 710-738 - - - - - - - - - -

ongenital ancmalise ........... 105 92 47 45 4 9 69 62 31 31 4 3 

Nervous eyet .. .. 740-743 35 32 23 9 1 2 13 11 9 2 1 1 
Circulatozy system .... 746,747 
lespiratoty system ........748 

36 
1 

30 
-

13 
-

17 
-

1 
1 

5 
-

24 
1 

21 
1 

7 
1 

14 
-

1 
-

2 
-

Digestive system ...... 749-751 21 20 10 10 - 1 7 5 2 3 2 
Cenito-urinary system . 752,753 
Musculoskeletal system . 754-756 

1 
2 

1 
2 

-
-

1 
2 

-
-

-
-

5 
4 

5 
4 

4 
4 

1 
-

-
-

Down's disease .......... 759.3 7 5 - 5 1 1 15 15 4 11 - -
Other anomalies ... 744,745, 

757.758, Rest of 759 2 2 1 1 - - - - - - - -

Certain perinatal 
causes..............760-778 446 446 443 3 -824 824 802 22 - -

Syptoms .............. 780-789 3 3 1 2 - 1246 938 66 872 213 95 
Sudden death ............... 795 12 11 3 8 - - - - - -
Other ill-defined 
conditions ........ 790-792,796 57 36 7 29 9 12 - - - - -

ZEten l causes ......8800-8999 35 11 2 9 6 18 16 12 3 9 1, 3 
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DEATH RATES 
San Salvador-EL SALVADOR 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deathsIIUnder Infant deaths n_ _ - 1 24 

Cause 5 
years Total 

Under 
28 
days 

28 
das-

moe 

1 
yeary 

24 
yearsy 

5 
yearsnI TotalTtl 

Under 
282 
days 

28 
days-

11 

1 
year 

2-4 
years 

All causes .................... 2636.2 8173.3 2818.1 5355.2 1741.8 430.1 4820.9 14277.9 4836.1 9441.8 3750.5 860.3 

Infective and parasitic 
diseases ...................... 1525.1 4480.9 628.4 3852.5 1207.9279.8 614.3 1307.6 378.6 929.0 783.4 216.8 

Amebiais ................. 006 62.6 148.3 - 148.3 87.5 12.2 9.6 15.6 - 15.6 17.5 3.5 
Diarrheal disease .........009 1193.9 3751.0 409.8 3341.1 805.3 166.1 282.1 628.4 70.3 558.2 380.7 78.7 
Other intestinal infectious 
diseases .....000-005,007.n08 32.7 109.3 27.3 82.0 21.9 1.7 20.2 35.1 3.9 31.2 39.4 5.2 

Tuberculosis ..........010-019 6.7 11.7 - 11.7 - 7.0 4.8 3.9 - 3.9 4.4 5.2 

Diphtheria ................ 
Whooping cough ............ 
Tetanus ................... 

032 
033 
037 

18.3 
12.5 
16.4 

3.9 
31.2 
66.4 

-

-
62.5 

3.9 21.9 
31.2 17.5 
3.9 

22.7 
1.7 

- -

-
2.9 

-
3.9 

-

-

-
-

-
3.9 

-
4.4 

-

-

1.7 
-

Septicemia ................ 
Heaes ................... 

038 
055 

29.8 
122.3 

121.0 
179.5 

97.6 23.4 -
3.9 175.6 240.7 

-
45.5 

115.5 
1.9 

386.4 
-

265.4 121.0 
-

56.9 
4.4 

14.0 
1.7 

Congenital syphilis .......090 5.8 23.4 15.6 7.8 - - 2.Q 3.9 3.9 8.8 -

Honiliasis ................ 112 2.9 11.7 3.9 7.8 - - 45.3 140.5 39.0 101.5 43.8 1.7 

Helminthiases .........120-129 9.6 - - - 8.8 14.0 122.3 74.2 - 74.2 218.8 101.4 

Other .........Rest of 000-136 11.6 23.4 7.8 15.6 4.4 8.7 6.7 15.6 - 15.6 4.4 3.5 

Halignant neoplasms ....140-209 
Neoplasms, other ....... 210-239 

2.9 -
-

-
-

-
-
8.8 1.7 

-
1.0 

- - - -
- 1.7 

-

Nutritional deficiecy ......... 87.6 113.2 - 113.2 192.6 31.5 892.5 2217.0 85.9 2131.1 954.0 246.5 

Vitamin deficiency .... 260-266 

Protein malnutrition ......267 
Nutritional marasis ......268 
Other ..................... 269 

-

51.0 
34.7 
1.9 

-

35.1 
70.3 
7.8 

-

-
-

- -

35.1 126.9 
70.3 65.6 
7.8 -

-

26.2 
5.2 

-

-

110.7 
194.5 
587.3 

-

54.6 
499.6 
1662.8 

- - - -

- 54.6 223.2 87.4 
7.8 491.8 227.6 38.5 
78.1 1584.7 503.3 120.7 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency anemias .....280,281 

3.9 
-
3.9 

-
- 3.9 

-
8.8 

-
1.7 

-
2.9 

-
11.7 

-
3.9 

-
7.8 

-
-
-

-
-

Other diseases of blood 
and blood-forming 
organs ................ 282-289 
Inflamatory diseasee of cen

1.9 3.9 - 3.9 - 1.7 84.7 210.8 11.7 199.1 78.8 ?9.0 

tral nervous system ... 320-324 18.3 54.6 7.8 46.8 17.5 1.7 34.7 93.7 23.4 70.3 39.4 . 

Other diseases of nervous 
system and sense 

organs ........310-315.330-389 15.4 23.4 - 23.4 26.3 7.0 37.6 93.7 39.0 54.6 35.0 12.2 

Diseases of circulatory 
system ................ 390-458 

Pneumonia and influenza. 470-486 
1.0 

214.7 
-

757.2 
-

183.5 
-

573.8 
-

78.8 
1.7 
19.2 

88.6 
728.9 

265.4 
2166.3 

15.6 
640.1 

249.8 61.3 17.5 
1526.2 599.6 113.7 

Other diseases of respiratory 
system ........460-466,490-519 

Diseases of digestive 
syst ................ 520-577 
Diseases of genito-urinary 
System.................580-629 

113.6 

7.7 

-

347.4 

15.6 

-

15.6 

3.9 

-

331.8 100.7 

11.7 8.8 

- -

10.5 

3.5 

-

69.3 

130.9 

25.0 

187.4 

394.2 

50.7 

7.8 179.5 78.8 

78.1 316.2 105.0 

3.9 46.8 39.4 

10.5 

19.2 

7.0 

Diseases of skin and sub

cutaneous tissue ......680-709 10.6 35.1 15.6 19.5 4.4 1.7 35.6 113.2 27.3 85.9 21.9 5.2 

Diseases of musculoskeletal 
system ................ 710-738 - - - - - - - - - - - -

Congenital anomalies ........... 101.1 359.1 183.5 175.6 17.5 15.7 66.4 242.0 121.0 121.0 17.5 5.2 

Nervous system ........740-743 
Circulatory systea .... 746,747 
Respiratory system ........748 

Digestive system ......749-751 
Genito-urinary system . 752,753 
Husculoskeletal system. 754-756 
Dovn's disease ..........759.3 

33.7 
34.7 
1.0 
20.2 
1.0 
1.9 
6.7 

124.9 
117.1 

-
78.1 
3.9 
7.8 
19.5 

89.8 
50.7 

-
39.0 

35.1 
66.4 

-
39.0 
3.9 
7.8 
19.5 

4.4 
4.4 
4.4 
-
-
-

4.4 

3.5 
8.7 
-

1.7 
-
-

1.7 

12.5 
23.1 
1.0 
6.7 
4.8 
3.9 
14.4 

42.9 
82.0 
3.9 
19.5 
19.5 
15.6 
58.5 

35.1 
27.3 
3.9 
7.8 
15.6 
15.6 
15.6 

7.8 
54.6 

-
11.7 
3.9 
-

42.9 

4.4 
4.4 

-
8.8 

-
-
-

1.7 
3.5 

-
-
-

Other anomalies ... 744,745, 
757,758, Rest of 759 1.9 7.8 3.9 3.9 - - - - - - - -

Certain perinatal 

causes ................ 760-778 429.4 1740.8 1729.1 11.7 - - 793.4 3216.2 3130.4 85.9 - -

Symptoms ............... 780-769 
Sudden death ............... 795 

2.9 
11.6 

11.7 
42.9 

3.9 
11.7 

7.8 
31.2 

-
4.4 

-
-

1199.7 
-

3661.2 
-

257.6 
-

3403.6 932.2 166.1 
- - -

other ill-defined 
conditions ........790-792,796 

External causes ......E800-E999 
54.9 
33.7 

140.5 
42.9 

27.3 
7.8 

113.2 
35.1 

39.4 
26.3 

21.0 
31.5 

-

15.4 

-

46.8 

-

11.7 

-

35.1 

-

4.4 

-

5.2 
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DEATHS 
EL SALVADOR-Rural municipioa 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Cause 
Under 

5 
year. 

Underlying cause 

Infant deaths 
Under 28 

Total 28 das-days mos. 

1 2-4 
year yearsa 

Under 
5 

rsars 

Associated cause 

Infant deaths 
Under 28 

Total 28 da&-
days me?, 

1 
year 

2-4 
years 

All causes ................... 1082 648 195 453 217 217 1818 942 223 719 431 445 

Infective and parasitic 
disemse ..................... 711 

Ahmbiasis ................. 006 22 

Diarrheal disease .........009 559 

Other intestinal infectious 
diseases .....000-005.007,008 6 
Tuberculosis ......... 010-019 3 

Diphtheria .............. 032:5:025-
Whooping cough ........... 033 17 

Ttanu. ................... 037 29 
Septicemia .............. 038 8 
measles ................... 055 51 

Congenital syphilis .......090 -

Honiliasis ................ 112 2 
felminthinses .........120-129 4 
Other ........ Rest of 000-136 5 

416 

9 
337 

4 

8 
29 
1 
16 

-
2 
1 
2 

61 

-
27 

-
" 

-
28 
4 

2 
-
-

355 

9 
310 

4 

8 
1 
4 
16 

-
-
1 
2 

158 

6 
115 

1 
1 
5 
8 
-

-
21 

-

1 

137 

7 
107 

1 
2 
--

1 

-
14 

-
-
3 
2 

362 

-
168 

3 
5 

2 
-

22 
1 
I1 

14 
141 
5 

104 

-
58 

-
1 

2 
-

16 
-

8 
15 
3 

22 

-
9 

-

-
11 
-1 
1 
1 
-
-

82 

-6 

49 

-
1 
-
2 
-
5 

7 
15 
3 

112 

45 

-
2 

-
1 

-

3 
60 
1 

146 

65 

3 
2 

-
5 

3 
66 
1 

Mliuant neoplasms .... 140-209 
Neoplasm, other .......210-239 

Nutritional deficiency ......... 

Vitmin deficiency .... 260-266 
Protein malnutrition ......267 

Nutritional marasmus ......268 
Other ..................... 269 

-
1 

88 

-
77 

9 
2 

13 

-

3 
2 

-
-
-
-

" 
-

13 

-
8 
3 
2 

-

25 

-
19 
6 
-

1 

50 

-
50 

-
-

-
-

419 

I 
103 
51 

264 

. 

165 

I 
9 
20 
155 

. 
" 

7 

-
-
-
7 

. 
" 

178 

1
9 
20 
148 

. 
" 

122 

35 
23 
64 

. 
" 

112 

- -
59 
8 
45 

Endocrine and a. tabolic 
diseases ......240-258,270-279 
Deficiency anemias .....280.281 
Other diseases of blood 
and blood-forming 
organs ................ 282-289 
Inflammatory diseases of cen
trl nervous system ... 3 

2 0- 324 

Other diseases of nervous 
system and sense 
organs ........310-315,330-389 
Diseases of circulatory 
system ................ 390-458 
Pneumonia end influenza. 470-486 
Other disessee of respiratory 

system ........460-466,490-519 
Diseases of digestive 
system ................ 520-577 
Diseases of genito-urinary 
system ................ 580-629 
Diseases of akin and sub
cutaneous tissue ...... 680-709 
Diseases of musculoskoetal 
system ................ 710-738 

Congenital anomalie: ........... 

Nervoussystem ........740-743 
Circulatory system .... 7A5,747 
Respiratory system ........74 
Digestive system ......749-751 
Cenito-urinary system , 752,753 
Husculoskelatal system. 754-756 
Down's disease .......... 759.3 
Other anomalies ... 744,745, 

757,758, Rest of 759 

" 

1 

7 

5 

-

66 

37 

3 

4 

3 

1 

29 

16 
8 
-

2 

2 
1 

-

-

4 

1 

-
52 

26 

3 

2 

2 

-

24 

15 
5 

2 
-
2 
-

-

-

17 

1 

1 

2 

1 

-

15 

11 
2 

1 

1 
-

-

-

4 

1 

-
35 

25 

2 

-

1 

-

9 

4 
3 

1 

1 
-

-

-

2 

-
10 

7 

-

-

1 

-

2 

1 
" 

1 

-

1 

3 

2 

-
4 

4 

-

2 

-

I 

3 

-
3 

-

-

17 

9 

8 

12 
219 

42 

43 

8 

22 

-

23 

4 
9 

3 

2 
4 

5 

8 

6 

3 
105 

30 

17 

5 

13 

-

18 

4 
8 
-

2 

2 
2 

-

-

4 

1 

-
6 

3 

3 

-

3 

-

7 

2 
2 

-
2 
1 

-

-

5 

4 

5 

3 
89 

27 

14 

5 

10 

-

11 

2 
6 
" 

2 
-
-

1 

-

1 

2 

1 

2 

4 
64 

5 

12 

2 

2 

-

2 

-
-

-
-

2 

-

- . 
-

10 

-

-

5 
50 

7 

14 

1 

7 

-

3 

1 

1 
-
-

Certain perinatal 
causes ............... 760-778 
Symptom .............. 780-789 
Sudden death..,.,,....... 795 

94 
8 
-

94 
5 
-

9 
l1 
-. 

4 2 1 
. 

139 
489 

. 

139 
302 

. 

133 
24 
.. 

6 
278 6 89 

. 

Other ill-defined . . .
5 .3
5, 2 3 

........7 90-792,796 13
conditions 
 - 2 2 1 

1 <1 1 5 5I 5 , 2 okete
1800-999
External causes 
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DEATH RATES 
Rural munidpios-EL SALVADOR 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Under Infant deaths
Infat deaths 

5 Under 28 1 2-4 
Under 

Cause 5 Under 28 1 2-4 
Total 28 dsya- year years
years Total 28 dxa@ year years years 

days Idays m. 


All caUne .................... 5049.0 12000.0 3611.1 8388.9 4811.5 1802.3 8483.4 17444.4 4129.6 13314.8 9356.5 3696.0 

Infective and parasitic 
diseases ...................... 3317.8 7703.7 1129.6 6574.1 3503.3 1137.9 1689.2 1925.9 407.4 1518.5 2483.4 212.6 

Amebiasie ................. 006 102.7 166.7 - 166.7 133.0 58.1 - - - - -

Diarrheal disease .........009 2608.5 6240.7 500.0 5740.7 2549.9 888.7 783.9 1074.1 166.7 907.4 97.8 $39.9 
Other intestinal infectious 
diseases .....000-005,007.008 
Tuberculosis ..........010-019 

28.0 
14.0 

74.1 
-

-
-

74.1 
-

22.2 
22.2 

8.3 
16.6 

14.0 
23.3 

-
18.5 

-
-

-
18.5 

-
44.3 

24.9 
16.6 

Diphtheria ................ 
Whooping cough ............ 

032 
033 

23.3 
79.3 

-
148.1 

-
-

-
148.1 

110.9 
177.4 

-
8.3 

-
9.3 

-
37.0 

-
-

-
37.0 

-
-

-
-

Tetanus ................... 037 135.3 537.0 518.5 18.5 - - - - - - - -

Septicemia ................ 
measles ................... 

038 37.3 
055 238.0 

148.1 
296.3 

74.1 
-

74.1 -
296.3 465.6 

-
116.3 

102.7 
4.7 

296.3 
-

203.7 
-

92.6 
-

22.2 
-

41.5 
8.3 

Congenital syphilis .......090 
Moniliasis ................ 112 

-
9.3 

-
37.0 

-
37.0 

-
-

-
- -

4.7 
65.3 

18.5 
148.1 

18.5 
18.5 

-
129.6 

-
66.5 

-
24.9 

Nelminthiases .........120-129 18.7 18.5 - 18.5 - 24.9 658.0 277.8 - 277.8 1330.4 548.2 
Other .........Rest of 000-136 23.3 37.0 - 37.0 22.2 16.6 23.3 55.6 - 55.6 22.2 8.3 

Malignant neoplasms .... 140-209 
Neoplems, other .......210-239 

-
4.7 

-
-

-
-

-
-

-
-

-
8.3 

-
-

-
-

-
-

- -
-

-
-

Nutritional deficiency ......... 410.6 240.7 - 240.7 554.3 415.3 1955.2 3425.9 129.6 3296.3 2705.1930.2 

Vitamin deficiency .... 260-266 
Protein malnutrition ......267 
Nutritional marasms ...... 268 
Other ..................... 269 

-

359.3 
42.0 

9.3 

-

148.1 
55.6 
37.0 

-

-
-
-

- -
148.1 421.3 415.3 
55.6 133.0 -
37.0 - -

4.7 
480.6 
238.0 

1231.9 

18.5 
166.7 
370.4 

2870.4 

- 18.5 - -
- 166.7 776.A 490.0 
- 370.4 510.0 66.4 

129.6 2740.7 1419.1373.8 

Endocrine and metabolic 

diseases ......240-258,270-279 
Deficiency anemias ..... 280.281 
Other diseases of blood 

" 
" 

-
4.7 

-
22.2 

and blood-forming 
organs ................ 282-289 4.7 - - - 8.3 79.3 92.6 - 92.6 44.3 83.1 

Inflamatory diseases of cen
tral nervous system ... 320-324 32.7 74.1 - 74.1 - 24.9 42.0 148.1 74.1 74.1 22.2 -

Other diseases of nervous 
system and sense 

- 18.5 44.3 16.6 37.3 111.1 18.5 92.6 44.3 
organs ........ 310-315.330-389 23.3 18.5 


Diseases of circulatoy
 
- - - - 56.0 55.6 - 55.6 88.7 41.5system ................ 390-458 - -


Pneumonia and influenza .470-486 308.0 963.0 314.8 648.1 221.7 33.2 1021.9 1944.4 296.3 1648.1 1419.1 415.3 
Other diseases of respiratory 

55.6 500.0 110.9 58.1system ........ 460-466.490-519 172.7 481.5 18.5 463.0 155.2 33.2 196.0 555.6 

Diseases of digestive
 
system ................ 520-577 14.0 55.6 
 18.5 37.0 - - 200.7 314.8 55.6 259.3 266.1 116.3 

Diseassa of genito-urinary 
37.3 92.6 - 92.6 44.3 8.3
system ................ 580-629 18.7 37.0 37.0 - - 16.6 

Diseases of skin and sub
37.0 18.5 18.5 22.2 - 102.7 240.7 55.6 185.2 44.3 58.1cutaneous tissue ...... 680-709 14.0 

Diseases of musculoskeletal
 
----- - - 8.3 - 

system ................ 710-738 4.7 -


Congenital anomalies ........... 135.3 444.4 277.8 166.7 44.3 24.9 107.3 333.3 129.6 203.7 44.3 24.9
 

37.0 - 74.1 22.2 - 18.7 74.1 37.0
Nervous system ........ 740-743 74.7 277.8 203.7 


37.0 55.6 - 24.9 42.0 148.1 37.0 111.1 - 8.3
Circulatory system ....746,747 37.3 92.6 
 ----------

- 14.0 37.0 - 37.0 - 8.3 
--Respiratory system ........748 


Digestive system ......749-751 9.3 37.0 18.5 18.5 
-----

-
-Genito-urinary system . 752.753 


9.3 37.0 18.5 18.5 - - 9.3 37.0 37.0 -
Husculoskeletel system. 754-756 


22.2 - 18.7 37.0 18.5 18.5 44.3Dow's disease .......... 759.9 4.7 - - -
Other anomalies ... 744,745, 

757,758, Rest of 759 -  - - - - 4.7 - - - - 8.3 

Certain perinatal
 
- 648.6 2574.1 2463.0 111.1438.6 1740.7 1740.7 - causes ................ 760-778 


37.3 92.6 18.5 74.1 44.3 8.3 2281.8 5592.6 444.4 5148.1 2172. 739.2Symptoms ............... 780-789 	
---Sudden death ............... 795 -


Other ill-defined
 ---55.6 	110.9 24.9 
. 37.0 44.3 8.3

conditions ........790-792,796 60.7 92.6 37.0 


External causes ...... B800-1999 51.3 18.5 - 18.5 110.9 41.5 23.3 37.0 



416 Pattern.of Mortality in Childhood 

DEATHS 
JAMAICA-Kingston-St. Andrew 
Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Cause 
Under 
5 

Infant deaths 
Under 28 1 2-4 

Ud Infant deaths
Under 28 1 2-4 

years Total 28 
days 

da y@- year 
?Ie 

years years Total 28 
day 

days-
I 

year years 

All causes .................... 1903 1589 990 599 175 139 2954 2510 1606 904 283 161 
Infective and parasitic 
disese...................... 548 452 128 324 70 26 296 239 127 112 42 15 
Amebiasis ................. 006 - - - - - - - - - - -
iarrh.al disease .........009 396 334 45 289 55 7 126 93 20 73 28 5 

Other Intestinal infectious 
diseases ..... 000-o05.o07.008 11 11 4 7 - - 4 3 - 3 1 -
Tuberculosis ..........010-019 
Diphtheria ................ 032 

4 
14 

-
4 

-
-

-
4 

2 
5 

2 
5 

2 
-

-
-

-
-

-
-

1 
-

1 
-

Whooping cough ............ 033 18 11 1 10 4 3 3 1 - 1 2 -
Tetanus ................... 037 17 16 16 - - I - - - - - -
Septicemis ................ 038 
Hassles ................... 055 
Congenital syphilis .......090 

61 
9 
5 

61 
4 
5 

57 
-
3 

4 
4 
2 

-
2 
-

3 
-

117 
2 
1 

107 
1 
1 

87 
-
-

20 
1 
I 

3 
1 
-

7 

-
Nonilisi ................ 112 4 4 2 2 - - 33 31 19 12 2 -
Nelminthisses .........120-129 3 - - - 1 2 5 - - - 4 1 
Other ........ Rest of 000-136 6 2 - 2 1 3 3 2 1 1 - 1 

HalLgnat neoplasms .... 140-209 
Neoplasma, other .......210-239 

20 
1 

6 
-

1 
-

5 
-

3 
1 

11 
-

5 
1 

3 
1 

2 
1 

1 
-

-
-

2 
-

Nutritional deficiency ......... 67 37 - 37 25 5 303 206 6 200 65 32 
Vitamin deficiency .... 260-266 1 - - - 1 - - - - - - -
Protein malnutrition ......267 42 18 - 18 19 5 16 7 - 7 7 2 
Nutritional marasmus ......268 
Other ..................... 269 

21 
3 

17 
2 

-
-

17 
2 

4 
1 

-
-

62 
225 

42 
157 

2 
4 

40 
153 

14 
44 

6 
24 

Endocrine and metabolic 
disease@ ......240-258,270-279 
Deficiency anemias .....280,281 

4 
1 

3 
-

1 
-

2 
-

1 
I 

-
-

4 
22 

3 
16 

2 
4 

1 
12 

-
5 

1 
1 

Other diseases of blood 
and blood-forming 
organs ................ 282-289 

Inflafmtory diseases of cn
14 4 - 4 4 6 44 25 - 25 13 6 

tral ncrvous system ... 320-324 
Other diseases of nervous 

34 22 8 14 8 4 28 21 4 17 6 1 

system and sense 
organs ........ 310-315,330-389 23 7 1 6 5 11 48 33 22 11 6 9 
Diseases ofcirculatory
System ................ 390-458 

Pneumonia andinfluenza. 470-486 
4 

137 
-

105 
-
36 

-
69 

-
17 

4 
15 

98 
315 

57 
226 

11 
96 

46 
130 

24 
56 

17 
33 

Other diseases of respiratory 
system ........460-466,490-519 29 13 - 13 11 5 59 43 8 35 8 8 
Diseases of digestive 
systam ................ 520-577 
Diseases of geanito-urinary 

23 16 6 10 3 4 40 34 12 22 1 5 

s.te.............._510-629
Diseses of skin andsub-! 

3 1 - 1 1 1 17 14 1 13 - 3 

cutneooustieu. ......680-709 7 4 2 2 1 2 17 11 4 7 4 2 
Dlstees of musculoskeletal 
system .............. 710-738 1 1 - I - - 1 - - - - 1 
Congenital anomalies ........... 161 130 73 57 14 17 126 112 74 38 8 6 
Nervous system ........740-743 
Circulatory system ....746,747 
Respiratory system ........748 
Digestive system ......749-751 
cnito-urinary system . 752 753 
Husculoskeletal system .754-756 
Down'sdisease.......... 759.3 

35 
59 
3 

29 
10 
8 
12 

24 
51 
2 

26 
9 
7 
6 

11 
27 
2 
21 

2 
7 
2 

13 
24 
-
5 
7 

4 

4 
5 
-
2 
-
1 
2 

7 
3 
I 
1 
1 
-
4 

1 

6 
53 

9 
16 
5 

28 

3 
50 
1 
9 
15 
5 

21 

2 
36 
1 
7 
11 

4 
9 

1 
14 
-
2 
4 
1 

12 

2 
1 
-
-
-
-
5 

1 
2 
-
-
1 

2 
Other anomalies ... 744,745, 

757,758, Rest of759 5 5 1 4 - - a 8 4 4 - -

Certain perinatal 
causes..............760-778 

Syeptom .............. 780-789 
Sudden death ............. 795 

716 
5 

36 

714 
5 

35 

706 
1 

12 

8 
4 
23 

-

1 

2 
-
-

1227 
26-2 

-

1225 
210 

-

1193 
27 
-

32 
183 

-

-
42 

-

2 
12 
-

Other ill-defined 
conditions ........ 

External cause. 
790-792.796 

800-999 
10 
59 1 

9 
25 

4 
11 

5 
14 

1 
8 

-
26 

I 
38 

-
31 

-
12 

-
19 

-
3 

I 
4 
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DEATH RATES 
Kingston-St. Andrew-JAMAICA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Associated cause
Underlying cause 
.--
 -
Un-ee-
Under 


Under 

Infant deaths Infant deaths
 

Cause S Under 28 1 2-4 5 Unde, 28 t 2-4 

years Total 28 dals- year years year. Total 28 days yesr years 
days 11
days r 


All causes ..................... 1038.5 3879.4 2417.0 1462.4 447.5 133.1 1612.1 6127.9 3920.9 2207.0 723.6 154.1
 

Infective and parasitic 

diseases..................... 299.1 1103.5 312.5 791.0 179.0 24.9 161.5 583.5 310.1 273.4 107.4 14.4 

Ambiasis ............... 006 - - -
Diarrheal disease .........009 216.1 815.4 109.9 705.6 140.6 6.7 68.8 227.1 48.8 178.2 71.6 4.8
 

Other intestinal infectious
 
- 7.3 - 7.3 2.6 

diseases .....000-005,007,008 6.0 26.9 9.8 17.1 - 2.2 


Tuberculosis ..........010-019 2.2 - - - 5.1 1.9 1.1 
 - - - 2.6 1.0 
- --- 9.8 12.8 4.8 - -


Whooping cough ............033 9.8 26.9 2.4 24.4 10.2 2.9 1.6 2.4

Diphtheria ................ 032 7.6 9.8 


- 2.4 5.1 

-Tetanus ................. 037 9.3 39.1 39.1 - - 1.0 - - - - -


Septicemia ................ 038 33.3 148.9 139.2 9.8 - - 63.9 261.2 212.4 48.8 7.7 6.7
 

4.9 9.8 - 9.8 5.1 2.9 1.1 2.4 - 2.4 2.6 -
Hassles ................... 055 


2.4 - 2.4 - -
Congenital syphilis .......090 2.7 12.2 7.3 4.9 - 0.5 

4.9 - - 18.0 75.7 46.4 29.3 5.1 -

Noniliasis ................ 112 2.2 9.8 4.9 

1.9 2.7 - - - 10.2 1.0Helminthiases .........120-129 1.6 - - - 2.6 


4.9 1.0
Other .........Rest of 000-136 3.3 4.9 - 4.9 2.6 2.9 1.6 2.4 2.4 -


Malignant neoplasms ....140-209 10.9 14.6 2.4 12.2 7.7 10.5 2.7 7.3 4.9 2.4 - 1.9 
0.5 - - - 2.6 - 0.5 2.4 2.4 - - -

Neoplasms, other .......210-239 


165.4 488.3 166.2 30.6
Nutritional deficiency ......... 36.6 90.3 - 90.3 63.9 4.8 502.9 14.6 

-------

Vitamin deficiency .... 260-266 0.5 - - - 2.6 

4.8 8.7 17.1 - 17.1 17.9 1.922.9 -

Nutritional marasmus ......268 

Protein malnutrition ......267 43.9 43.9 48.6 


11.5 41.5 - 41.5 10.2 - 33.8 102.5 4.9 97.7 35.8 5.7 

1.6 4.9 - 4.9 2.6 - 122.8 383.3 9.8 373.5 112.5 23.0Other ..................... 269 


Endocrine and metabolic 
diseases ... 240-258.270-279 2.2 7.3 2.4 4.9 2.6 - 2.2 7.3 4.9 2.4 - 1.0 

- 29.3 12.8 1.0
Deficiency anemias ..... 280,281 0.5 - - 2.6 - 12.0 39.1 9.8 

Other diseases of blood 
and blood-forming 

- 61.0 33.2 5.7 
organs ................ 282-289 7.6 9.8 - 9.8 10.2 5.7 24.0 61.0 

Inflammatory diseases of cc.
34.2 20.5 3.8 15.3 51.3 9.8 41.5 15.3 1.0
 

tral nervous system ... 320-324 18.6 53.7 19.5 

Other diseases of nervous
 

organs ........310-315,330-389 12.6 17.1 2.4 14.6 12.8 10.5 26.2 80.6 53.7 26.9 15.3 8.6
 

Diseases of circulatory
 
- 53.5 139.2 26.9 112.3 61.4 16.3 

system ................ 390-458 2.2 - - - 3.8 


Pneumonia andinfluena. 470-486 74.8 256.3 87.9 168.5 43.5 14.4 171.9 551.8 234.4 317.4 143.2 31.6
 

Other diseases of respiratory
 
105.0 85.4 20.5 7.7
 

system ........460-466,490-519 15.8 31.7 - 31.7 28.1 4.8 32.2 19.5 

Diseases of digestive 
7.7 3.8 21.8 83.0 29.3 53.7 2.6 4.8
39.1 24.4 


Diseases of genito-urinary
 
system .............. 520-577 12.6 14.6 


1.6 2.4 - 2.4 2.6 1.0 9.3 34.2 2.4 31.7 - 2.9 
system ................ 580-629 


Diseases of skin and sub
4.9 2.6 1.9 9.3 26.9 9.8 17.1 10.2 1.9
 

cutaneous tissue ......680-709 3.8 9.8 4.9 

Diseases of usculoskeletal 
system ................ 710-738 0.5 2.4 - 2.4 - - 0.5 - - - - 1.0 

68.8 273.4 180.7 92.8 20.5 5.7
 
Congenital anomalies ........... 87.9 317.4 178.2 139.2 35.81 16.3 


1.0
 
Nervous system ........740-743 19.1 58.6 26.9 31.7 10.2 6.7 3.3 7.3 4.91 2.4 5.1 


34.2 2.6 1.9

32.2 124.5 65.9 58.6 12.81 2.9 28.9 122.1 87.9 


Circulatory system .... 746,747 2. 2.4 
1.6 4.9 4.9! 1.0 0.5 


Respiratory system ........748 17.1 22.0 4.9

63.. 51.3 12.2 5.1 1.0 4.9 


Digestive system ......749-751 15.8 

9.8 1.0
22.q 4.9 17.1 1.0 8.7 36.6 26.9


Genito-urinary system . 752,753 5.5 
. 2.6 - 2.7 12.2 9.8 2.4 - 

4.4 17.1 17.1
Husculoakeletal system. 754-756 

3.8 15.3 51.3 22.0 29.3 12.8 1.9
 

Down's disease ..........759.3 6.5 14. 4.9 9. 5.1 


-- 4.4 19.5 9.1 9. 
2.7 12. 2.4 9.E
757,758, Rest of 759 


1.9
 

causes ................ 760-778 390.7 1743. 1723. 19. 1.9 669.6 2 78.1
 
Certain perinatal 


144.1 5124. 65.1 446.8 10.4 11.5
 
Symptoms ............... 780-789 2.7 12. 2. 9. 


Sudden death ............... 795 19.1 
 85. 29. 56. 2. -

Other ill-defined
 
conditions ........790-792,796 5. 22. 9. 12. 2. 0.S
 

7. 3.8 
External causes .... E80-E999 32. 61. 26. 

-
46.134. 20. 24.9 20.7 75. 29.' 
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418 Pattern,of Mortality in Childhood 

DEATHS
 
JAMAICA-Metropolitan Kingston 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

4 der Infant deaths1Infant deathsunder 

5 Under 20 1 2-4 

aume 5 Under 28 1 2-4 
yers Total 28 de - year years

yer$ Total 26 daa- year Yers 
days - doa.day -e. 

1754 1478 937 541 154 122 2716 2336 1526 810 240 140
All causes ................... 


Infective and parasitic 
diseases ..................... 513 429 121 308 60 24 265 219 124 95 33 13 

-Ambiasi ................ 006 - - - 
7 60Diarrheal disease .........009 370 317 43 274 46 109 S0 20 25
 

Other intestinal infectious
 

diseases .....000-005,007,008 11 11 4 7 - - 3 3 - 3
 
- - - 1 1

Tuberculosis ..........OIC-019 4 - - - 2 2 2 


Diphtheria ................. 032 14 4 - 4 5 5 - -


Woopin couti ........... 033 17 10 1 9 4 
 3 2 1 - 1 1 
Tetanus ................... 037 15 14 14 - - I - -


Septicemia ................ 038 58 58 54 4 - - 111 103 84 19 2 6
 
4 2 3 2 1 - 1 1 -

Heasles ................... 055 9 4 
5 5 3 2 - - 1 1 - 1 -

Congenital syphilis .......090 

Honiliasis ................ 112 4 4 2 2 - - 30 29 19 10 1
 

elinthisses .........120-129 - - - 3 - - - 2 1
 
Other ........ est of 000-136 6 2 3 2 
 - I 

Malignant neoplasms ....140-209 19 6 1 5 3 10 5 3 2 1 - 2 
- I - 1 1 1 - - -Neoplasm. other .......210-239 1 - 

46 21 - 21 20 5 261 185 5 180 52 24Nutritional deficiency ......... 

-----Vitamin deficiency ....260-266 - - 

28 8 - 8 15 5 8 3 - 3 3 2 

Nutritional marasmus ......268 15 11 - 11 4 - 48 33 
Protein malnutrition ......267 


1 32 11 4 

Other ..................... 269 3 2 - 2 1 - 205 149 4 145 38 18 

Endocrine and metabolic
 
diseases ......240-258,270-279 3 2 1 1 1 - 4 3 2 1 - I 

Deficiency anemies ..... 280.281 1 - - - 1 - 18 13 2 11 4 1 
Other diseases of blood 
and blood-forming 
organs ................ 232-289 14 4 - 4 4 6 41 22 - 22 13 6
 

Inflamatory diseases of cen
tral nervous system ... 320-324 29 20 8 12 6 3 25 19 3 16 5 1 

Other diseases of nervous 
system and sense 
organs ........310-315,330-389 22 7 1 6 5 10 46 33 22 11 4 9 
Diseases of circulatory 

11 43 22 17
system ................ 390-458 4 - - - - 4 93 54 

Pneumonia and influenza .470-486 118 90 35 55 16 12 287 206 87 119 51 30 

Other diseases of respiratory 
system ........460-466,490-519 28 12 - 12 11 5 50 35 8 27 8 7 

Diseases of digestive 
system ................ 520-577 22 15 5 10 3 4 36 31 12 19 1 4 

Diseases of genito-urinary 
system .............. 580-629 1 1 1 - 13 12 1 11 - 1 

Diseases of skin and sub
cutaneous tissue ......680-709 6 4 2 2 1 1 16 11 4 7 3 2 

Diseases of musculoskeletal 
system ................ 710-738 1 1 - I - - 1 - - - I-


gongsnital anomalies ........... 145 120 68 52 .12 13 114 102 66 36 7 5
 

12 4 51 6 3 2 1 2 1 

Circulatory system ....746,747 56 48 26 22 5 3 46 43 30 13 1 2 
Nervous System ........740-743 32 23 '11 


1 1 1 - - 3 2 2 - -


Digestive system ......749-751 24 22 17 5 1 1 9

Respiratory system ........748 


9 7 2 
8 2 6 - - 16 15 11 4 - 1aGenito-urinary system . 752,753 
 1 - -

Musculoskeletal system .754-756 7 7 7 - - - 5 5 4 

Dovn', disease .......... 759.3 10 5 2 ,3 2 3, 24 .19 7 12 4 1 
Other anomalies ... 744,745, 

-
1 4 - - 7 7 4 3 
757,758. Rest of 7S9 5 5 


Certain psrinatal
 
Causes ................ 760-778 602 680 672 8 - 2- 1170 1168 ,.1140 28 - 2
 

symptoms ............... 780-789 5 5 1 4 - + 235 191 26 165 34 10
 

Sudden death ............... 795 31 30 9 21 
 1 - - - - -

Other ill-defined 
conditions ...... 790-792,796 10 9 4 , 5 1 - - . -

Ixternal causes 1800-1999 53 22 '9' 13 8 23, 35 , 28 '10 I. 3 4. 



- -

- -
- -

- -

1pPendix2 419 

DEATH RATES
Metropolitan Kingston-JAMAICA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Other diseases of nervous
 

Underlying cause Associated cause 
Unde r Infant do&ths Under Infant deaths 

Cause 5years Total Under 28dys- 1 2-4yar yda- 5 Under 128 1 year 2-4 years 

days years ya Total 28 

All causes ..................... 1047.0 3946.6 2502.0 1444.6 430.5 127.8 1621.2 6237.7 4074.8 2162.9 671.0 146.6 
Infectiv* and parasitic 
diseases .................... 
Ambiasis ............... 006 
Drrheal disease......... 09 

3W.2 
-

720.9 

1145.5 

846.5 

323.1 
-
114.6 

822.4 167.7 
- -
731.6 128.6 

25.1 
-

7.3 

158.2 
-

65.1 

5864.8 
-

213.6 

331.1 
-

53.4 

253.7 
-

160.2 

92.3 
-

69.9 

13.6 
-

4.2 
Other intestinal infectious 
diseases ..... 000-005,007,008 
Tuberculosis ..........010-019 
Diphtheria ................ 032 
Wihoopingcough ............ 033 
Tetanus ................. 037 

6.6 
2.4 
8.4 
10.1 
9.0 

29.4 
-

10.7 
26.7 
37.4 

10.7 
-
-

2.7 
37.4 

18.7 
-

10.7 
24.0 

-

-
5.6 

14.0 
11.2 

-

-
2.1 
5.2 
3.1 
1.0 

1.8 
1.2 

-
1.2 

8.0 
-2.8 

2.7 
-

-

-
-

8.0 

2.7 

-

2.8 
-

-
1.0 

-

Septicemia ................ 038measles ................... 055 
Congenital syphilis .......090 

oniliaslis ................ 112
Relminthisses .........120-129 
Other .........Rest of 000-136 

34.6
5.4 
3.0 

2.4 

3.6 

154.9
10.7 
13.4 

10.7 
-

5.3 

144.2 
-

8.0 

5.3 
-
-

10.7
10.7 
5.3 
5.3 

5.3 

5.6 3.1 
- -

2.8 3.1 

66.3
1.2 
0.6 

17.9 
1.8 
1.2 

275.0
2.7 
2.7 

77.4 
-

2.7 

224.3 
-
" 

50.7 
-

2.7 

50.7
2.7 
2.7 

26.7 
-
-

5.6
2.8 

-

2.8 
5.6 

-

6.;
-
-

-
1.0 
1.0 

Malignant neoplasms ....140-209 
Neoplasms, other .......210-239 

11.3 
0.6 

16.0 
-

2.7 
-

13.4 
-

8.4 10.5 
2.8 

3.0 
0.6 

8.0 
2.7 

5.3 
2.7 

2.7 
-

" 
-

2.1 
-

Nutritional deficiency ......... 27.5 56.1 - 56.1 35.9 5.2 155.8 494.0 13.4 480.6 145.4 25.1 
Vitamin deficiency ....260-266 
Protein malnutrition ...... 267 
Nutritional maramus ......268 
Other ..................... 269 

16.7 
9.0 
1.8 

-
21.4 
29.4 
5.3 

-
-
-
-

-
21.4 
29.4 
5.3 

-
41.9 
11.2 
2.8 

-
5.2 

-
-

-
4.8 
28.7 
122.4 

-
8.0 
88.1 
397.9 

-
-

2.7 
10.7 

8.0 8.4 
85.4 30.8 
387.2 106.2 

-
2.1 
4.2 
18.9 

Endocrine and metabolic 
diseases ......240-258,270-279 

Deficiency anemias .....280281 
Other diseases of blood 

1.8 
0.6 

5.3 
-

2.7 
-

2.7 
-

2.8 
2.8 

-
-

2.4 
10.7 

8.0 
34.7 

5.3 
5.3 

2.7 
29.4 

-
11.2 

1.0 
1.0 

and blood-forming 
organs ................ 282-289 

Inflamatory diseases of cen
tral nervous system ... 320-324 

8.4 

17.3 

10.7 

53.4 

-

21.4 

10.7 11.2 

32.0 16.8 

6.3 

3.1 

24.5 

14.9 

58.7 

50.7 

-

8.0 

58.7 

42.7 

36.3 

14.0 

6.3 

1.0 

system and sense 
organs ...... 310-315,330-389 13.1 18.7 2.7 16.0 14.0 10.5 27.5 88.1 58.7 29.4 11.2 9.4


Diseases of circulatory
@yetm ................ 390-438 2.4 
 - - - 4.2 55.5 144.2 29.4 114.8 61.5 17.8Pneumonia and influenza. 470-486 70.4 240.3 93.5 146.9 44.7 
12.6 171.3 550.1 232.3 317.8 142.6 31.4

Other diseases ofrespiratory
 
system ........
460-466.490-519 
 16.7 32.0 - 32.0 30.8 5.2 29.8 93.5 21.4 72.1 22.4 7.3Diseases of digestive 
system ................ 520-577 13.1 40.1 13.4 26.7 8.4 4.2 21.5 82.8 32.0 50.7 2.8 4.2 

Diseases of ganita-urinary 
system ................ 580-629 0.6 2.7 - - - 7.82.7 32.0 2.7 29.4 - 1.0Diseases of skin and sub
cutaneous tissue ......680-709 3.6 10.7 5.3 5.3 2.8 
 1.0 9.6 29.4 10.7 18.7 8.4 2.1
Diseases of musculoskeletal 
system ................ 710-738 0.6 - 2.7 2.7 
 - 0.6 - - - - 1.0 

Congenital anomalies ........... 86.6 320.4 181.6 138.9 33.5 13.6 68.0 272,4 176.2 96.1 19.6 5.2 
Nrvous system ........ 740-743 19.1 61.4 29.4 32.0 11.2 5.2 3.6 8.0 5.3 2.7 5.6 1.0Circulatory system ....746,747 33.4 128.2 69.4 58.7 14.0 3.1 27.5 114.8 80.1 34.7 2.8 2.1

Respiratory system ....... 748 1.8 5.3 5.3 - 1.0 0.6 2.7 2.7 - - -

Digestive syster ......749-751 14.3 58.7 45.4 13.4 2.8 1.0 
 5.4 24.0 18.7 5.3 - 
Cenito-urinsry systm . 752,753 4.8 21.4 5.3 
 16.C - - 9.6 40.1 29.4 10.7 - 1.0IM'sculokeletal system. 754-756 4.2 18.7 18.7  - 3.0 13.4 10.7 2.7 Down's disease ..........
759.3 
 6.0 13.4 5.3 8.C 5.6 3.1 14.3 50.7 18.7 32.0 11.2 1.0
 
Other anomalies ... 74407450 

757,758, Rest of 759 3.0 13.4 2.7 10.7 - - 4.2 18.7 10.7 8.0 - -

Certain perinatel
 
causes ................ 760-778 407.1 1815.8 1794.4 21.4 
 2.1 698.4 3118.8 3044.1 74.8 2.18yptom ............. 780-789 3.C 13.4 2.7 
 10. - 140.3 510.0 69.4 440.6 95.1 10.5 
Sdden death ............... 795 18.5 80. 24.0 56.1 2. - - - - -
Other ill-defined 
ceaditions ....... 790-792,796 6. 24. 10.7 13. 2. - -  -".,erml causes ...... 800-1999 31.6 58. 24.0 34. 22. 24.1 20.9 74.8 26.7 48.1 8.4 4.2 
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DEATHS 
JAMAICA-Rural St. Andrew 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause Associated cause 

Infant deaths Und Infant deaths 

nder 28 T Under28 

years Total 28 
days 

da-
mus, 

year years years Total 28 

days 

dae-

mos. 

year years 

All causes ..................... 149 111 53 58 21 17 238 174 80 94 43 21 

Infective and parasitic 
diseases ...................... 35 23 7 16 10 2 31 20 3 17 9 2 

. &bisis ............... 
Diarrheal dissase ...... 

006 
,009 

-
26 

-
17 

-
2 

-
i5 

-
9 

I-
7 

-
13 

-

-

-

3 

-

3 

Other intestinal infectious 
diseases .....000-005,007,008 . - - - 1 
Tuberculosis ..........010-019 - . .. . . 

Diphtheri ............... 032 
Whooping cough ............ 033 
Tetanus ................ 037 
septiceia .............. 038 
Hassles ................ 0355 

-
1 
2 
3 
... 

-" 

1 
2 
3 

2 
3 

1 -
" 
-

-
" 
-4 

. 

1.-
-

.-

-

-

-
-
3 

-

-1 

Conenital syphilis. 090 

Honiliasis ................ 112 
Helminthiases .........120-129 
Other ........ Rest of 000-136 

-
-
3 
-

" 
-
" 

" 

1 2 
-

3 
2 
1 

2 

1 

2 1 
2 

Malignant neoplasms ....140-209 
Nsoplasma, other .......21-239 

1 
-

Nutritional deficiency ..........21 16 16 5 42 21 1 20 13 8 

Vitamin deficiency ....260-266 
Protein malnutrition ...... 267 
Nutritional marasmus ......268 
Other ..................... 269 

1 
14 
6 
-

-
10 
6 
-

1 

-

1 
4 

-
a 
14 
20 

-

9 
8 

1 
-

-
4 
8 
8 

-
4 
3 
6 

2 
6 

Endocrine and metabolic 
diseses . 240-258,270-279 
Deficiency ane"ias .. 280,281 
Other diseases of blood 

1 1 
-

1 
-

-
4 

- -

2 
-

1 
-

1 -

and blood-forming 
oroens .............. 282-289Inflamatory disases ofcen - . . . - 3 - - -

tral nervous system ... 3 
20- 324  

5 2 - 2 2 1 3 2 1 1 1 -

Other diseases of nervous 
system and sense 

organs ........310-315,330-389
Diseases of circulatory 

system ................ 390-458 
Pneumonia and influenza .470-486 

1 

19 
-

-

15 
-

1 

-

-
14 

-

-

1 

1 

-

3 

2 

5 
28 

-

3 
20 

-

-

9 

-

3 
11 

2 

2 
5 

-

-

3 

Other diseases of respiratory 

system ........460-466,490-519 1 1 1 - - 9 8 - 8 - I 

Diseases of digestive 
system..............520-577 

Diseases of genito-urinry 
system .............. 580-629 

1 

2 

1 

-

1 

- - 1 1 

4 

4 

3 

2 

-

-

3 

2 

-

- 2 

Diseases of skin and sub

cutaneous tissue ......680-709 1 - - -- 1 -

Diseases of musculoskeletal 
- - - -

system .............. 110-738 -

Congenital anomalies ........... 16 10 5 5 2 4 12 10 8 2 1 1 

Nervous system ........740-743 
Circulatory system .... 746,747 
Respiratory syst. ........748 
Digestive system ......749-751 
COenito-urinarysystem . 752,753 
Husculoskeletel system. 754-756 
DoVn's diose ......... 759.3 

3 
3 
-
5 
2 
1 
2 

1 
3 
-
4 
1 
-
1 

-
1 
-" 
4 
-

I 
2 

-

1 
-
1 

-

1 

1 
-

2 

-
1 

-

7 

4 

-

7 

.. 
.. 
" 
2 

-

6 

2 

-

1 
" 

" 

-
" 
. 

. 
" 
1 

-

. 

. 
" 
1 

Other anomalies ... 744,745, 
757,758, Rest of 759 - 1 - 1 - -

Certain periuatal 

causes .............. 760-778 
)Myptoms ............. 780-789 
Suddendeath ............... 795 

34 
-
5 

34 

5 

34 

3 

-57 
- - 29 

-

57 
19 

-

53 
1 
-

4 
18 

-
8 

-
2 

Other ill-defined 
conditions ........790-792,796 
External causes ,. 8O0-8E999 3 

-

2 
-

1 1 3 3 3 2 
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DEATH RATES 
Rural St. Andrew-JAMAICA 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Associated cause
Underlying cause 


Infant deaths
IndertUeahs2- er Zd 

Infant deaths 


5 Under 28 1 2-4
5 Under 28 1 2-4Cause 
 years
years Total 28 daya- year 

e daysy yea Total 28 davs- year years day-

1652.4 628.7 189.5 4957.3 2279.2 2678.11287.4 234.1
Al. causes ......,............. 948.4 3162.4 1510.0 	 1515.0 


Infective and parasitic
 
484.3 269.5 22.3
diseases .................... 222.8 655.3 199.4 455.8 299.4 22.3 197.3 569.8 85.5 

- 3 3 8 11".1iais 006 - - -


Diarrheal disease .........009 165.5 484.3 

A wbth ................. 

57.0 427.4 269.5 108.2 370.4 370.4 89.8 11.1
 

Other intestinal infectious
 - 29.9 6.4

diseases .....000-005.007.008 --

--Tuberculosis ..........010-019 


Diphtheria ................ 032 - 
29.9
Whooping cough 	 ............033 6.4 28.5 28.5 6.4 

-

Tetanus ................... 037 12.7 57.0 57.0 - 

38.2 114.0 85.5 28.5 29.9 11.1
 
Septicemia ................ 038 19.1 85.5 85.5 

-	 . ....Measles ................... 055 
--
Congenital syphilis .......090 


oniliesis ................ 112 --
 19.1 	 57.0 57.0 29.9 
- - 59.9 .........
ehnlinthiasse 120-129 19.1 - 29.9 22.3 12.7 	

28.5 	 28.5
- -	 6.4 
Other .........Rest of 000-136 - 

-
 --- - 11.1 -
Malignant neoplasms ....140-209 6.4 


-----Neoplasu, other .......210-239 


569.8 389.2 89.2
 
Nutritional deficiency ......... 133.7 
 149.7 267.3 598.3 28.5
455.8 455.8 

-29.9 - 6.4 -Vitamin deficiency ....260-266 

284.9 119.8 	 - 50.9 114.0 - 114.0 119.8284.9
Protein malnutrition ......267 89.1 

170.9 -	 - 89.1 256.4 28.5 227.9 89.8 22.3 

Nutritional merasmus ......268 38.2 170.9 

- - 127.3 227.9 - 227.9 179.6 66.9-269 - -Other ..................... 


gndocrine and metabolic 
diseases ......240-258,270-279 6.4 28.5 28.5 - - - - 

-- - 25.5 85.5 57.0 28.5 29.9 -Deficiency anemias .....280,281 

Other diseases 	 of blood 

and blood-forming 
- 19.1 85.5 85.5 -

Inflematory diseases ofcen- 28.5 28.5 29.9 
organs ................ 282-289 


19.1 57.0 

tral nervous system ... 


57.0 59.9 11.1
320-324 31.8 57.0 


Other diseases of nervous 
system and sense 6I 11.1 12.7 59.9 

organs ........310-315,330-389 6.4 
Diseases of circulatory 
system ................ 390-458 - " 31,8 

313.4 149.7 33.4 - 85.5 - 85.5 59.9 
398.9 29.9 33.4 178.2 569.8 256.4 


Pneumonia end influenza. 470-486 120.9 427.4 28.5 


Other diseases of respiratory
 -- 57.3 227.9 - 227.9 11.1 
systm ........460-466,490-519 6.4 28.5 - 28.5 

Diseases of digestive - 25.5 85.5 - 85.5 - 11.1 
system ................ 520-577 6.4 28.5 28.5 

Diseases of genito-urinary 57.0 22.3
- 29.9 11.1 25.5 57.0 - 
system ................ 580-629 12.7 


Diseases of in and sub- - - 29.9 -11.1 6.4 

......680-709 6.4 

Diseases of nusculoskeletal 
cutaneous t.ssue 

system ............... 710-738
 

227.9 57.0 29.9 11.1
142.1 59.9 44.6 76.4 284.9 

Congenital anomalies ........... 101.8 284.9 142.5 


Nervous system ........740-743 19.1 28.5 28.5 22.3 - 28.5
44.6 199.4 	170.9
19.1 85.5 28.5 57.(
Circulatory system ....746,747 

748 -

Respiratory system ........ 
 29.9 -

Digestive system ......749.751 
 31.8 114.0 	 114.0 


28.5 11.1
 
Genito-urinary system . 752,753 12.7 28.5 


29. -

Husculoskeletal system. 754-756 6.4 	 29.9 11.1
11.1 25.5 57.0 57.0 28.!

Dovi's disease ......... 759.3 12.7 28.5 

Other anomalies ... 744,745, 6.4 28.5 28.5 - 
--757,758, Rest of 759 


Certain parinatal
 362.8 1623. 	 1510. 114.0
 
causes ............... 760-778 216.4 968.7 968.7 

Symptom.............780-789 
 541.3 28.5 	 512.8 239.5 22.3


-184.6 

--

795 31.8 142.2 85.5 57. 

Sudden death ............. 

Other ill-defined
 
conditions ........790-792,796 - 6.4 

28.5
 
Rxtennal causes ...... 800-999 38.2 85.! 57.; 28.' 33.4 19,1 85.5 57.( 
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422: Pattern, of Mortality in Childhood 

DEATHS 
MEXICO-Monterrey 

Underlying and Associated Causes of Death in Children Under 
5 Years, by Age Group, in Two-Year Period, 1968-1970. 

Underlying cause 	 Associated cause 

r Infant deathe 
Cnder Infant deaths 28 2-4 Under -Cauet 	 Under 1 , 5 28 

Underr28nde2 
Total 28 days- year years
r 28 yes years yearsTotal d&-


days smasdyJ 	 m
years TI ay : 	 days it 

3953 1377
All causes , o....................3220 1843 421 312 7530 5859 2178 3681 967 704
 

Infective and parasitic
 
770 	 196


diseases ..................... 1790 1364 226 1138 253 173 1216 207 563 250 


Ambiasis ............... 006 156 110 8 102 22 24 41 22 3 19 13 6
 
192 113 70
Diarrheal disease ....... 009 1063 950 130 820 75 38 426 243 51 


Other intestinal Infercious
 
dieases . 000-605,007,008 56 50 14 36 
 3 3 30 19 4 15 6 5 

62 17 - 17 21 24 42 13 - 13 12 17Tuberculosis ......... 010-019 

Diphtheria ................ 032 3 - I- - - 

-1 8 4 1 	 - - - I 
-

ihooping cough ............ 033 26 14 

--Tetanus ................ 037 14 14 14 - -


Septicemia ................ 038 68 65 55 10 2 1 450 367 129 238 47 36
 
- 9 15 itHassles ................... 055 297 120 - 120 113 64 35 9 


Congenital syphilij .......090 2 2 1 1 - 2 1 - 1 - I
-
112 4 4 4 - - - 84 77 19 58 3 4 

Nelninthiases ........120-129 8 - - - 4 4 80 9 - 9 32 39 

Other .........Rest of 000-136 31 18 - 18 5 8 25 10 1 

Monilissie ................ 


9 8 7
 

-malignant neoplasms .... 140-209 12 1 - 1 2 9 1 -

Neoplasms, other .......210-239 5 - - - 3 2 1 1 -


Nutritional deficiency ......... 91 44 1 43 28 19 1337 959 49 910 219 159 

--"
Vitamin deficiency .... 260-266 - 
49 10 - 10 25 14 91 24 - 24 38 29 

Nutritional naramue ......268 23 18 - 18 2 3 259 185 3 182 38 36 
Other ..................... 269 19 16 1 15 1 2 987 750 46 704 143 94 

Protein malnutrition ......267 


Endocrine and metabolic
 
diseases ......240-258,270-279 3 2 - 2 - 1 5 5 3 2 

Deficiency anemias .....280,281 - - - - - - 20 14 7 7 3 
Other diseases of blood 

and blood-forming 
organs ............... 282-289 2 - - - 1 1 68 42 2 40 13 13 

Iflmtory diseases of con
tral nervous system ... 320-324 59 48 5 43 8 3 143 105 31 74 31 7 

Other diseases of nervous 
system and sense 
organ* ........310-315,330-389 38 26 2 24 5 7 93 60 9 51 18 15 

Disases of circulatory 
system ................ 390-458 4 3 - 3 - 1 105 72 10 62 18 15 

Pneumonia and influenza. 470-486 481 415 133 282 46 20 1279 934 214 720 204 141 
Other diseases of respiratory 
system ........460-466,490-519 161 108 6 102 34 19 90 51 4 47 25 14 

Diseases of digestive 
system ................ 520-577 14 12 3 9 2 190 143 29 114 18 29-
Diseases of genito-urinary 

system ................ 580-629 19 11 - 11 1 7 115 95 10 85 10 10 
Diseases of skin and sub

cutaneous tissue ......680-709 19 15 7 8 4 - 56 43 15 28 10 3 
Diseasee of musculoekeletal 
system ................ 710-738 - - - -  - 1 1 - I - -

Congenital anomalies ........... 253 227 121 106 13 13 140 126 60 66 6 8
 

Nervous system . 740-743 91 80 53 27 5 6 16 15 12 3 - 1 
Circulatory system .... 746,747 82 74 25 49 5 3 41 36 12 24 2 3 
Respiratory system ........748 3 2 2 - - 1 2 2 - 2 -

Digestive system ......749-751 47 42 27 15 3 2 19 18 7 11 1 
'3 1 2 - - 8 7 5 2 1Genito-urinary system . 752,753 3 


Musculoskeletal system .754-756 4 4 3 1 - - 8 7 5 2 1 
Dom's disease ..........759.3 13 12 2 10 - 1 40 35 14 21 3 2
 
Other anomalies ... 744,745, 

- - 6 6 5 1 - 
757,758, Rest of 759 10 10 8 2 


Certain perinatal
 
causes ................ 760-778 812 812 804 8 - - 1390 1390 1354 36 - 

symptom ............. 780-789 13 11 4 7 1 1 1199 986 159 827 132 81
 
Sudden death ............... 795 26 25 2 23 1  -

Other ill-definci
 
conditiont ........790-792,796 82 72 57 15 4 6 1 1 - I 

8xternal cauca ...... 800-1999 69 24 6 18 17 28 80 61 15 46 10 9 
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DEATH RATES 
Monterrey-MEXICO 

Death Rates from Underlying and Associated Causes in Children 
Under 5 Years, by Age Group, in Two-Year Period, 1968-1070. 

Underlying cause Associated cause 

Infant deaths Infant deaths 
Cause 5 Under 26 1 2-4 5 Under 28 1 24 

year Total 26 das- year years years Total 28 days- yar yearsdaar
days -s yes 2-8 
d~ey. otL daysI so@.
 

All causes ...................1813.8 6074.3 2597.6 3476.7 935.1 250.0 3455.1 11052.6 4108.7 6944.0 2147.9 564.1
 

Infective and parasitic
 
diseases ...................... 821.3 2573.1 426.3 2146.8 562.0 138.6 558.0 1452.6 390.5 1062.1 355.357.1
 

Aumbissie ................ 006 71.6 207.5 15.1 192.4 48.9 19.2 18.8 41.5 5.7 35.8 28.9 4.8 
Diarrheal disease ........ 009 487.7 1792.1 245.2 1546.9 166.6 30.4 195.5 458.4 96.2 362.2 251.0 56.1 

Other intestinal infectious 
diseases ..... 000-005.007,008 25.7 94.3 26.4 67.9 6.7 2.4 13.8 35.8 7.5 28.3 13.3 4.0 
Tuberculosis ..........010-019 28.4 32.1 - 32.1 46.6 19.2 19.3 24.5 - 24.5 26.7 13.6
 

Diphtheria .............. 032 1.4 - - - 2.4 - - - - - -

Whooping cough ........... 033 11.9 26.4 26.4 17.8 3.2 0.5 - - - 2.2 -

Tetanus ................... 037 6.4 26.4 26.4 - - - - - - - - 

epticemsis ................ 038 31.2 122.6 103.8 18.9 4.4 0.8 206.5 692.3 243.4 449.0 04.4 28.8
 
Measls ................... 035 136.3 226.4 - 226.4 251.0 51.3 16.1 17.0 - 17.0 33.3 8.8
 
Congenital syphilis ....... 090 0.9 3.8 1.9 1.9 - - 0.9 1.9 - 1.9 - 0.8
 
Honiliasis ................ 112 1.8 7.5 7.5 - - - 38.5 145.3 35.8 109.4 6.7 3.2
 
Helminthiases .........120-129 3.7 - - - 8.9 3.2 36.7 17.0 - 17.0 71.1 31.2
 
Other ......... Rest of 000-136 14.2 34.0 - 34.0 11.1 6.4 11.5 18.9 1.9 17.0 17.8 5.6
 

Malignant neoplass .... 140-209 5.5 1.9 - 1.9 4.4 7.2 0.5 - - - 0.8 
Neoplaesu, .......210-239 2.3 - - - 6.7 1.6 0.5 1.9 1.9other 


Nutritional deficiency ......... 41.8 83.0 1.9 81.1 62.2 15.2 613.5 1809.1 92.4 1716.7 486.5 127.4
 

Vitamin deficiency ....260-266 - - - - - - - - -

Protein malnutrition ......267 22.5 18.9 18.9 55.5 11.2 41.8 45.3 - 45.3 84.4 23.2 

Nutritional marasss ..... 268 10.6 34.0 - 34.0 4.4 2.4 118.8 349.0 5.7 343.3 84.4 28.8 
Other ..................... 269 8.7 30.2 1.9 28.3 2.2 1.6 452.9 1414.8 86.8 1328.1 317.6 75.3
 

Indocrine and metabolic
 
diseases ......240-258,270-279 1.4 3.8 
 - 3.8 - 0.8 2.3 9.4 5.7 3.8 - -

Deficiency anemias ..... 280,281 - - - - - - 9.2 26.4 13.2 13.2 6.7 2.4 
Other diseases of blood 

and blood-forming 
organs ................ 282-289 0.9 - - - 2.2 0.8 31.2 79.2 3.8 75.5 28.9 10.4 

Inflammatory diseases of cen
tral nervous system ... 320-324 27.1 90.5 9.4 81.1 17.8 2.4 65.6 198.1 58.5 139.6 68.9 5.6 

0:her diseases of nervous
 
system and sense
 
oras ........ 310-315,330-389 17.4 49.0 3.8 45.3 11.1 5.6 42.7 113.2 17.0 96.2 40.0 12.0
 

Diseases of circulatory
 
system ................ 390-458 1.8 5.7 - 5.7 - 0.8 48.2 135.8 18.9 117.0 40.0 12.0 

Pneumonia and influenza .470-486 220.7 782.9 250.9 532.0 102.2 16.0 586.9 1761.9 403.7 1358.2 453.1 113.0 
Other diseases of respiratory 
system ........ 460-466.490-519 73.9 203.7 11.3 192.4 75.5 15.2 41.3 96.2 7.5 88.7 55.5 11.2 

Diseases of digestive 
system ................ 520-577 6.4 22.6 5.7 17.0 - 1.6 87.2 269.8 54.7 215.1 40.0 23.2 

Digesses of Bonito-urinary 
system ................ 580-629 8.7 20.8 - 20.6 2.2 5.6 52.8 179.2 18.9 160.3 22.2 8.0 

Diseases of skin and sub
cutaneous tissue ...... 680-709 8.7 28.3 13.2 15.1 8.9 - 25.7 81.1 28.3 52.8 22.2 2.4 
Diseases of musculookeletal 
system ................ 710-738 - - - - - - 0.5 1.9 - 1.9 - -

Congenital anomalies ........... 116.1 428.2 228.3 200.0 28.9 10.4 64.2 237.7 113.2 124.5 13.3 6.4 

Nervous yet ........ 740-743 41.8 150.9 100.0 50.9 11.1 4.8 7.3 28.3 22.6 5.7 - 0.8 

Circulatory system 
Respiratory system 

.... 

........ 
746,747 

748 
37.6 
1.4 

139.6 
3.8 

47.2 
3.8 

92.4 
-

11.1 
-

2.4 
0.8 

18.8 
0.9 

67.9 
3.8 

22.6 
-

45.3 
3.8 

4.4 
-

2.4 
-

Digestive system ......749-751 
Gnito-urinary system . 752,753 
Husculookeletel system. 754-756 

21.6 
1.4 
1.8 

79.2 
5.7 
7.5 

50.9 
1.9 
5.7 

28.3 
3.8 
1.9 

6.7 
-
-

1.6 
-
-

8.7 
3.7 
3.7 

34.0 
13.2 
13.2 

13.2 
9.4 
9.4 

20.8 
3.8 
3.8 

-
2.2 

0.8 
0.8 

-

Down's disease ......... 759.3 6.0 22.6 3.8 18.9 - 0.8 18.4 66.0 26.4 39.6 6.7 1.6 
Other anomalies ... 744,745, 

757,758. Rest of 759 4.6 18.9 15.1 3.8 - - 2.8 11.3 9.4 1.9 - -

Certain perLstel 
causes .............. 760-778 
Symptoms ............... 780-789 
Sudden death ............. 795 

372.6 
6.0 
11.9 

1531.8 
20.8 
47.2 

1516.7 
7.5 
3.8 

is.1 
13.2 
43.4 

-
2.2 
2.2 

-
0.8 

-

637.8 
550.2 

-

2622.1 
1860.0 

-

2554.2 
299.9 

-

67.9 -

1560.1 293.2 
- -

-

64.9 
-

Other ill-defined 
conditions ........ 790-792,796 37.6 135.8 107.5 28.3 8.9 4.8 0.5 1.9 - 1.9 - 7 

xxternal causes ...... 1800-8999 31.7 45.3 11.3 34.0 37.8 22.4 36.7 115.1 28.3 86.8 22. 7.2 
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:'DEATH8 
UNITED STATES-California, San Francisco 

Underlying and Associated Causes of Death in Children 
-Under 5 Years, by Age Group, in One Year, 1969-1970. 

Underlying cause 

Undse Infant deasthes 

Uaser Under 28 
years Total 28 da'ls- year yearsdays Oe. 1 -

Associated cause 

, Infant deaths 

Under 
ya Total 28 de-
- - days ms. 

year years 
2-

All.causes ................... 234 209 147 62 8 17 

Infective,nd parasitic 
diseases ...................... 17 16 8 8 - 1 

.Anbiasis............... 006 - - -

Diarrheal disease .........009 9 9 2 7 
Other intestinal infectious 
diseases .....000-005,007,008 --

Tuberculosis ..........010-019 --
Diphtheria ............... 032 -- -

Whooping cough ............033 - " 

Tetanus ................ 037 - -

Sspticamia..............038 2 2 -
Hasles ................ 055 1 . . ... 1 
Congenital syphilis .......090 - . . ... 

Honilasis ................ 112 - - - -

Ilminthisse ......... 120-129 -. ... 
Other ....... Ret of 000-136 S 5 4 1 -.. 

377 356 300 56 

14 13 7 6 

- - -

2 1 - 1 

" " 

- - - -

1-1 11 7 4 

. 
I -

. 

. 

8 13 

- 1 

1 

-

-

-

-

Malignant neoplasnm....140-209 3 . . . . 3 
Neoplasm, other .......210-239 ..- -" 

Nutritional deficiency ......... - - -

Vitamin deficiency ....260-266 - .. .. 
Protein malnutrition ......267 - .. .. 
Nutritional marams .,... 268 - .. .. 
Other ..................... 269 - - -

-

10 7 7 

. " 
" 

. " 
10 7 7 

" -
" 

1 2 

" " 
" -
" 
1 

Endocrine and metabolic 
diseases .... 240-258,270-279 3 2 

Deficiency anemias .....280.281 - -

Other diseases of blood 
and blood-forming 
organs .............. 282-289 1 1 1 - -

Inflamatory diseases of cen
tral nervous system ... 320-324 3 2 - 2 1 -
Other diseases of nervous 
system and sense 

organs ........310-315,330-389 6 5 1 4 - 1 

Diseses of circulatory 
systa ................ 390-458 - - - - - -

Pneumonia and influenza. 470-486 34 32 6 26 1 1 
Other diseases of respiratory 

system ........460-466,490-519 2 1 - I - 1 
Diseases of digestive 
system..............520-577 1 1 1 -

Diseases of genito-urinzsry 

syste.,.............580-629 1 - - I 
Diseaes of skin and sub
cutaneous tissue ......680-709 - - -

Diseases of musculoskeletal 
system ................ 710-738 - - -

Congenital anomalies ........... 34 32 24 8 1 1 

Nervous system ........740-743 11 10 9 1 - 1 

Circulatory system .... 746,747 10 9 5 4 1 -

Respiratory system ....... 748 4 4 4 - - -

Digestive system .... 749-751 3 3 2 1 
Cenito-urinary system . 752,753 2 2 2 -

Musculoskeletal system .754-756 - - -

Dov 9 disease ..........759.3 1 1 - 1 
Other anomalies ... 744,745, 

757,758, Rest of 759 3 3 2 1 

Certain perinstal 

causes .............. 760-778 106 106 106 -
Symptom .............. 780-789 .. . .
Sudden death ........,......795 . . . .. -

1 1 1 -

- - - -

3 2 - 2 

4 4 2 2 

2 2 - 2 

7 4 1 3 
26 21 11 10 

5 3 - 3 

5 4 4 -

- - - -

59 57 43 14 

4 4 4 
18 17 10 7 

2 2 2 
5 5 4 2 
13 13 12 1 

6 6 6, . 
10 9 4 .51 

1 1 1 -

231 231 229 2 
2 2 - 2 ..- -' 

-
-

1 -

- -

- -

1 2 
2 3 

- .2 

- 1 

" " 

" 

2 -

1 
-ri 

-
- -
1. 

- -
-"* "-" 

Other ill-defined
 
conditions ........ 790-792,796 - 1- - - - ; . ,
 

5 2 .3 1.
lxternal causes ......2800-S999 23 11 11 4 
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DEATH RATES 
San Francisco, California-UNITED STATES 

Death- Rates from Underlying and Associated Causes in 
Children Under 5 Years, by Age Group, in One Year, 1969-1970. 

Underlying cause Associated cause 

•Under - Infant deaths- -Under Infant deaths 

Cause 5 
years Total 

Under 
28 

28 
da a-

1 
year 

2-4 
years 

5 
years Total 

Under 
28 

28 1 
da 18- year 

2-4 
years 

I adey. days mos. 

All Causes .................. 543.6 1847.9 1299.7 548.2 94.1 70.0 875.7 3147.7 2652.5 495.1 94.1 53.5 

Infective 
diseases 

and parasitic 
..................... 39.5 141.5 70.7 70.7 - 4.1 32.5 114.9 61.9 53.1 - 4.1 

Aebieais ................. 006 - - - - - - - - - - - -

Diarrheal disease .........009 20.9 79.6 17.7 61.9 - - 4.6 8.8 - 8.8 - 4.1 
Other intestinal infectious 
diseases .....000-005.007,008 .. . ... . 

Tuberculosis ..........010-019 .. . . -

Diphtheria ................ 
Whooping cough ............ 
Tetanus ................... 

032 
033 
037 

" 

.. 
-

-" 
-
. 

-" 
-
. 

" " 

Septicemia ................ 
Heasles ................... 

038 
055 

4.6 
2.3 

17.7 17.7 
-

-
-

-
-

-
4.1 

25.6 97.3 61.9 
-

35.4 

Congenital syphilis .......090 
Nnilisia .............. 112 

-
-

-.. 
-

-
2.3 8.8 - 8.8 

Hlminthiases .........120-129- - -

Other ......... Rest of 000-136 11.6 44.2 35.4 8.8 

Kelignant neoplasms .... 140-209 
Neoplasmas.other .......210-239 

7.0 
-

- - - 12.3 
- - - -

Nutritional deficiency ......... ..- - - 23.2 61.9 - 61.9 11.8 8.2 

Vitamin deficiency .... 260-266 - - " " 

Protein malnutrition ......267 

Nutritional marasmus ...... 268 
Other ..................... 269 

-

- - 23.2 

-

61.9 -

-

61.9 
-

11.8 

-

8. 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency anemias ..... 280.281 
Other diseases of blood 

7.0 17.7 
- -

17.7 11.8 
-

2.3 
-

8.8 
-

8.8 
-

- -

and blood-forming 
organs .............. 282-289 
flamtory diseases of cen

tral nervous aytem ... 320-324 

2.3 

7.0 

8.8 

17.7 

8.8 

-

-

17.7 

-

11.8 

-

-

7.0 

9.3 

17.7 

35.4 

-

17.7 

17.7 

17.7 

11.8 

- -

Other diseases of nervous 
system and sense 
organs. .. 310-315,330-389 13.9 44.2 8.8 35.4 - 4.1 4.6 17.7 - 17.7 - -

Diseases of circulatory 
System ................ 390-458 
Pneumonia n influenza .470-486 

-
79.0 

-
282.9 

-
53.1 

-
229.9 11.8 4.1 

16.3 
60.4 

35.4 
185.7 

8.8 
97.3 

26.5 
88.4 

11.8 
23.5 

8.2 
12.3 

Other diseases of respiratory 
system ........460-466.490-519 4.6 8.8 - 8.8 - 4.1 11.6 26.5 - 26.5 - 8.2 

Diseases of digestive 
system ................ 520-577 

Diseases of genito-urinary 

System ................ 580-629 
Diseases of skin and sub

2.3 

2.3 

8.8 

-

8.8 

-

-

-

-

-

-

4.1 

11.6 35.4 

-

35.4 

-

-

-

-

-

4.1 

-

cutaneous tissue ......680-709 - - - - -

Diseases of musculoskeletal 
System ............... 710-738 - - - - -. 

Congenital anomalies ........... 79.0 282.9 212.2 70.7 11.8 4.1 137.0 504.0 380.2 123.8 23.5 

Nervous system ........740-743 
Circulatory system .... 746,747 
Respiratory system ........ 748 
Digestive system ......749-751 
Genito-urinary system . 752.753 
Husculoskeletal system .754-756 
Down's disease .......... 759.3 

25.6 
23.2 

9.3 
7.0 
4.6 

-
2.3 

88.4 
79.6 
35.4 
26.5 
17.7 

-
8.8 

79.6 
44.2 
35.4 
17.7 
17.7 

-
-

8.8 
35.4 

-
8.8 

-
-

8.8 

-
11.8 

-
-
-

-

4.1 
-
-
-

-
-

9.3 

41.8 
4.6 
11.6 
30.2 
13.9 
23.2 

35.4 
150.3 

17.7 
44.2 
114.9 

53.1 
79.6 

35.4 

88.4 
17.7 
35.4 
106.1 

53.1 
35.4 

- -

61.9 11.8 
-

8.8 
8.8 

-
44.2 11.8 

Other snomalies ... 744.745. 
757.758. Rest of 759 7.0 26.5 17.7 8.8 - - 2.3 8.8 8.8 - -

Certain prinatal 
Causes ................ 760-778 
Symptoms ............... 780-789 
Sudden death ............... 795 

246.2 
-
-

937.2 
--

937.2 

- -

- - 536.6 

4.6 
-

2042.4 

17.7 
-

2024.8 

-
-

17.7 

17.7 
-

-

Other ill-defined 
conditions ........ 790-792,796 
External causes ......BO00-999 

-

53.4 
-

97,3 
. 

97.3 

. .. -

47.1 32.9 18.6 

.2 
44.2 

-

17.7 

-

26.5 

-

11.8 84 
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DEATHS 
UNITED STATES-California, Suburban Counties 

Underlying and Associated Causes of Death in Children 
Under 5 Years, by Age Group, in One Year, 1969-1970. 

Under 
Underlying cause 
Infant deaths 

Associated cause 
Infat deaths 

Cause 5 J Under 28 1 2-4 5 Under 28 1 2-4 

years Total 28 
days 

deva-
MON. 

year yeaars ears Totsl 28 
I day s 

&?@-
os. 

year years 

All coues .................... 664 575 423 152 25 64 1093 997 863 134 31 65 

Infective and parasitic 
disease ..................... 31 27 8 19 1 3 43 36 25 11 - 7 

Ambia s ............... 006 
Diarrheal disease .........009 
Other Intestinal infectious 
diseases .....000-005,007,008 
Tuberculosis ..........010-019 

Diphtheria ................ 032 
Whooping cough ........... 033 
Tetanus ................... 037 
Septicemia ................ 038 
measles ................... 055 
Congenital syphilis .......090 

oniliasise ................ 112 
Nelminthisses .........120-129 
Other .........Rest of 000-136 

3 

. 

. 
-
1 
-
10 
. 

-
-

17 

3 

.. 

.. 
-
1 
-
10 
.. 

.. 

13 

-
- 3 

. .,-

. . . 
-
- 1 
- -. 
6 4 
. . . 

. 

2 11 

-

.. 

. 

. 

. 
-
. 

1 

-

. 

. 

. 
-
. 

3 

-

5 

. 

. 

. 
37 
. 

1 

. 

-

5 

.. 
. 

. 

. 
30 
. 

1 
" 

. 

-...... 

3 

. , 

. , 

. 
21 
. , 
- , 
1 ' 

, 

.. 

2 

-
-

-
-

9 
-
-

. 

-

-
-

-
-

-
-
-
-
-

. 

-

-
-

-
-

7 
-

-

-

-

Malignant neoplasm .... 140-209 
Neoplsm. other .......210-239 

14 
1 

1 
1 

-
- I 

1 2 
-

11 
-

-
1 

-
1 

-
- I 

- -
-

-
-

Nutritional deficiency .......... - - ' - - - 34 14 - 14 7 13 
Vitamin deficiency ....260-266 
Protein malnutrition ......267 
nutritional mrasmus ......268 
Other ..................... 269 

-
-
-
. 

- ' 
- , 
-
.. 

- ' 
- , 

.-

. 
. 

-

. 
.-.. 

-

. 

-

. 

5 
29 

. 

2 
12 

. 

-
-
-

-

-
2 
12 

-

-
2 
5 

-
-
1 

12 

Endocrine and metabolic 
diseases ......240-258,270-279 
Deficiency anemias ..... 280,281 
Other diseases of blood 

1 
. 

-
.. 

-
. 

- - 1 8 
-

4 
.--

1 
-

3 
-

1 
-

3 
-

and blood-forming 
organs ... ........ 282-289 
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DEATH RATES
 
Suburban Counties, California-UNITED STATES 

Death Rates from Underlying and Associated Causes in 
Children Under 5 Years, by Age Group, in One Year, 1969-1970. 

Associated cause
 
• 	 iUnd rly ing au se 

Under Infant deaths 
I nfeat deaths 

2 1 2-4 5 Under 28 1 2-
Cau end 

2gndr dy8s. year WTIr Years Total 21 d--yaryer 

Une 1. 
erd 


years 
days
doa 


1720.0 1265.3 45.7 79.3 66.2 680.5 2982.4 2581.5 400.8 98.3 67.3
 
413.4
Allcruses . ............... 


72
Infetive and parasitic	 107.7 74.8 32.9 
dseanses...................... 193 80.8 23.9 6.8 	 3.2 3.1 26.8 


3. 15. 9. 6.
-,biai, ................. 006 

is;.00 6
 

Oir he1 disease .........009 1.9 9.C 


Other intestinal infectious
 "
 
diseases .....000-005,007,008" 

Tuberculosis .......... 
010-019-"
 

Diphtheria ................ 032-


Whooping tough ............ 033 0.6 3.0 3.0
 
7.
 

Ttns................... 89. 2 . 7.2
 - 89.7 62 . 

29.9 17.9 12.0 -23.0

Septicemia ................ 038 6.2 


..
055
Meases ................... 
 .
.
.
" 

Co nental yphili s.......090 


-3 ".0 0. 3. 

Moniliei ................ 112 

Hel*.inthias ......... 120-129 6 ; 

....
 
Other .........Rost of 000-136 10,6 38.9 6.0 32.9 3.2 3.1 


-
3.0 11.4 0. 3. 

140-209 8.7 3.0 - 6.3 


Malignant neoplasm .... 	 - 06 30 - 3.0
3.0 - 3.0 

other .... 210-239 0.6
Neplaas , 


- 41.9 22.2 13.5
 
Nlutritionaldeficiecy ......... 


- - - 21.2 41.9
" 


"
 Vitamin deficiec'y ....26C-'266 	 . ,
 . , .
 
Protein-,-ln-trition .0 5, 5.9. 12.0
......267 " 


18. 3. 

Nutritiocal marasmus ......268 	 - 3. 59 1.
 - I. 59


269
Other ..................... 


Endocrine and me~tabolic	 1.0 5.0 12.0 3.0 9.0 3.2 3.1
 
diseases ......240-258,270-279 0.6 


-
-

Deficiency anemias 


-
-
-
-

.....280.281 


s 
Other disease of blood
 

nd blood-frming - 2.1 0.6 3.0 3.0 -  -

organs ................ 282-289 1.2 

of condiseasesInflasotor 	 3.1
6.0 4.1 38.9 	 32.9 6.0 6.3


12.0 6.0 - 11.2 

tral nervous system ... 320-324 5.0 


Other disease of nervous
 
. .
 

orsans ........310-315.330-389 

, . ; . . .
 

5.0 12.0 - 1. 


Diseases of circulatory
 7.2
 
syste ................ 390-458 1.2 3.0 

98.7 62.8 25.4 5.2
 - 3.0 3.2 - 18.1 56.8 9.0 47.9 9.5 


1.0 161.5
101.7 3.2 41.7 

lxeumnia and influenza. 470-486 26.8 122.6 20.9 

Other diseases of respiratory
 -
 - 6.8 17.9 3.0 15.0 6.3 3.1
 
7tem ...... 460-466.49-519 1.9 9.0 - 9.0 


iatv

Digesso 	 56.8 32.9 23.9 3.2 4.1
2.1 14.9 


.......520-177 5.6 20.9 15.0 6.0

@yet=a ......... 
 ..
 

Diseases of 8oulto-urivr 31
6.0 6.
3 .6 12.0 6.0 

0.6 3.0 3.0
580629
8yst ................ 
 3030
 

Diseasesaof skin and sub-0. 	 30 - 30 
- - -0. 


cutaneous tissue ......680-709 


Diseases of musculookeletal.
sysem ,...,... ,,.....
710-738
 

472.6 379.9 92.7 3.2 

344.0 242.3 101.7 22.2 122,4 107.1 	 13.5
 

Congenital iso-Les ........... 83.4 


12.0 - 7.i7.4 65.8 47.9 17.9 6.3 4.1 2.5 12.0
NerTvous$Yet=s ........740-743 	 278.2 215.4 62.8 7.
6.3 62.3
34.2 140.6 89.7 50.9 6.2 
.... 746.747
Circulator yest= 

3.0 - - 5.0 23.9 23.9 - - "
 

Respirator :yet=n ........748 5.6 26.9 23.9 	
9.3 35.9 23.9 .12.0 - 3.1
 

8.1 35.9 23.9 12.0 - 1.0 	 1.0
Dgsiesse....7971 	 - 16.2 74.0 62.5 12.0 
5.6 23.9 17.9 6.0 3.2 


Gaito-uriver system . 752,753 	 4.4 20.9 17.9 3.0 3." 1 0
 
3.0 - 23.9 20.9
1usculoskeletal system . 754-756 5.0 	

..
 
Dow's disease .......... 759.3 


. .
.
.
2.5 6.0 3.0 3.0 3.2 1.0 

- 1.
17.9 17.9


Other amalies ... 744,745.1,	 6.0 3.2 - 4.4 

5.0 20.9 15.0 


757.758. Rset of 759 


Certain perinatal.
 - 406.6 1953.3 1923.4 29.9
 
960.2 951.2 

causes ................ 760-778 199.9 9.0 	
6.0
3.2 1.9 9.0 3.0


3.0 	 - 3.0 
"
Symtoms ............... 780-789 1.2 


, 795 23.0 110.7 - 110.7 
-Sudden death ...............


Othr ill-defind-

conditions ........790-792796 0.6 -
 I- hO 

3.01 29.9 131.7 125:9, .wI 23.; 9.0 15.0 6.;3 i 
External cases ......1800-999, 286.6 32.9 




APPENDIX 3 

LIVE B3IRTHS AND NEONATAL DEATHS BY BIRTH WEIGHT. UNITED STATES. 1950 
AND 1960, 

Live births Neonatal deaths
 
Weight in T1.0,3 months 1960 1950, 3 months 1960
 

grams
 

No. % No. 2 No. Ratea No. Ratea
 

Total 837,786 100.0 4,257,850 100.0 16,741 20.0 100.0 78,259 18.4 100.0
 

1000 or less 3,928 0.5 24,323 0.6 3,424 871.7 20.5 22,202 912.8 28.4
 
1001-1500 5,081 0.6 27,756 0.7 2,801 551.3 16.7 14,475 521.5 18,5
 
1501-2000 11,388 1.4 61,905 1.5 2,403 211.0 14.4 11,180 180.6 14.3
 
2001-2500 41,240 4.9 217,436 5.1 2,078 50.4 12.4 9,002 41.4 11.5
 

2500 or less 61,637 7.4 331,420 7.8 10,706 173.7 64.0 56,859 171.6 72.7
 

2501-3000 151,808 18.1 787,037 18.5 1,912 12.6 11.4 7,792 9.9 10.0
 
3001-3500 315,629 37.7 1,616,543 38.0 2,112 6.7 12.6 7,598 4.7 9.7
 
3501 or more 308,712 36.8 1,522,850 35.8 2,011 6.5 12.0 6,010 3.9 7.7
 

2501 or more 776,149 92.6 3,926,430 92.2 6,035 7.8 36.0 21,400 5.4 27.3
 

8 Deaths per 1,000 live births. 
Sources: Shapiro, S. and J. Unger. Weight at Birth and Its Effect on Survival of the ;cwborn. National Center for Health 

Statistics, Series 21, No. 3, Washington, D.C., 1905, 
Chase, H. C. Infant Mortality and Weight at Birth : 1960 United States Birth Cohort. American Journal of Public

Health, September 1969. (Vol. 59, No. 9, pp. 1818-1828). The numbers of neonatal deaths were estimated from 
the data given. 
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APPENDIX 4 

HOME INTERVIEWS OF FAMILIES OF DECEASED CHILDREN UNDER 5 YEARS, BY 
AGE GROUP, IN 23 AREAS OF 14 PROJECTS' 

Under 5 years Neonatal Postneonatal 1-4 years 

Families FamiliesFamilies Families 

Total interviewed Total interviewed Total 	 interviewed Total interviewedArea 
deaths deaths deaths deaths 

No 2 deaths No. ZNo. x a__ No. ___ 

78.5 14,714 12,409 84.3 7,379 6,025 81.7

Total 	 34,197 27,936 81.7 12,104 9,502 


ARGENTINA
 
Chaco Province
 

93.0 420 409 97.4 117 116 99.1
864 829 95.9 327 304
Rsistencia 

410 97.2 174 171 98.3


Rural departments 837 816 97.5 241 235 97.5 422 


San Juan Province
 
31 96.8


San Juan (city) 326 286 87.7 172 149 86.6 123 107 87.0 30 

89.0 343 324 94.5 84 82 97.6
 

Suburban departments 780 720 92.3 353 314 

509 96.4 141 135 95.7


Rural departments 1,050 990 94.3 381 346 90.8 528 


BOLIVIA
 
4,115 2,632 64.0 1,049 637 60.7 1,636 	 1,064 65.0 1,430 931 65.1


La Paz 

42 38 63 56 73.2
161 134 83.2 90.5 55 87.3 41 


BRAZIL
 

Viacha 


862 760 88.2
3,635 3,116 85.7 1,073 893 83.2 1,700 1,463 86.1
Recife 


Ribeirao Prato
 
90.6 177 160 90.4 64 55 85.9
 

Ribeirio Prto (city) 464 417 89.9 223 202 

434 364 83.9 188 162 86.2 176 	 143 81.2 70 59 84.3


Franca 
 33 32 97.0
228 209 91.7 104 94 90.4 91 63 91.2
Comunities 

1,958 1,714 87.5 1,830 1,555 85.0 524 436 83.2
 

Slo Paulo 4,312 3,705 85.9 


CANADA
 
371 329 88.7 229 203 88.6 81 73 90.1 61 53 86.9
 

Sherbrooke 


CHILE
 
Santiago 2,489 1,701 68.3 1,094 586 53.6 1,113 888 79.8 282 227 80.5
 

Comunas 
 225 195 86.7 66 57 86.4 131 113 86.3 28 25 89.3
 

COLOMBIA
 
44472.0 328 69.2
 

Cali 1,627 1,154 70.9 	 536 382 71.3 617 474 


401 208 455 399 74.7
 
Cartagena 1,255 862 68.7 51.9 356 78.2 298 


541 398 73.6 424 327 77.1
988 73.3 263
Medellin 1,348 383 68.7 


EL SALVADOR
 
722 690 95.6 1,372 1,338 97.5 644 622 96.6
 

San Salvador 2,738 2,650 96.8 

195 185 453 434 94.7
 

Rural municipios 1,082 1,036 95.7 94.9 440 97.1 411 


JAMAICA
 491 90.8 276 244 88.4
 
Metropolitan Kingston 1,754 1,565 89.2 937 830 88.6 541 


147 98.7 53 52 98.1 58 58100.0 38 37 97.4
 
St. Andrew, rural 149 


MEXICO
 
1,843 1,528 82.9 733 605 82.5
 

Monterrey 3,953 3,091 78.2 1,377 958 69.6 


did not include home interviews.
'Excludes California project, where procedures 
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APPENDIX 5 

NUMBER OF DEATHS BY AGE AND SEX FOR 24 AREAS OF 15 PROJECTS 

ARGENTINA. Chaco Province ARGENTIN(A,San Juan Province BOLIVIA 

Age Resistacia Rua Suburban aRural
departments San Juan (city) deatet dprmns La Pax
 

Total Male Ygmals Total Male Female Total Male Female Total Male Female Total Male Female Total Mel* Female 

Total 864 456 837 407 169 780 368 560408 430 326 157 412 1050 490 4115 2209 1906
 
Under I day 117 66 51 69 39 30 
 52 25 27 109 61 48 97 65 32 305 183 122
 
1 day 43 22 21 12 7 5 
 26 16 10 44 27 17 45 26 19 90 49 41
 
2 days 31 15 16 22 11 
 11 9 5 4 26 14 12 1.0 11 9 73 51 22
 
3 days 18 12 6 24 13 11 10 5 5 13 7 6 24 15 9 4a 30 10
 
4 days 12 8 4 11 
 6 5 6 4 2 10 a 2 16 9 7 37 24 13
 
5 days 8 4 4 I1 7 7 6 6 13 7 21
4 1 14 8 6 32 11
 
6 days 7 5 2 
 14 9 5 9 6 3 15 8 7 12 7 5 23 14 9
 
7-13 days 41 19 22 32 16 16 28 13 61 38 23 47 31
15 78 181 106 75
 
14-20 days 37 24 13 22 11 11 17 9 39 13 49 27 22
8 26 181 105 76
 
21-27 days 13 5 a 24 11 13 7 1 22 6 27
8 16 
 13 14 79 46 33
 
0-27 days 327 180 147 241 130 111 172 90 82 353 198 155 .'381 226 155 1049 629 420
 

28 days-

I mouth 60 32 28 51 23 28 34 18 16 
 48 27 21 81 35 46 277 135 142


2 month 65 33 32 69 32 22 14 8
37 56 
 30 26 86 39 47 210 109 101
 
3 months 77 38 39 52 28 24 24 13 11 
 53 25 28 87 45 42 196 102 94

4 months 44 26 18 52 20 32 13 9 4 47 27 20 81 46 35 144 73 71
 
5 months 46 28 IS 38 17 21 11 
 3 a 37 13 24 55 31 24 103 59 44
 
6 mouth$ 35 16 19 37 17 20 
 9 3 6 27 16 11 32 20 12 141 86 55
 
7 months 26 14 12 28 19 
 9 3 1 2 23 12 11 30 13 17 115 56 59
 
8 months 17 6 11 38 
 20 18 1 - I is 9 9 25 15 10 119 58 61

9 moths 22 12 10 is to a8 - - 13 8 5 15 9 6 110 61 49
10 mnths 16 9 7 23 12 11 4 1 3 9 5 4 20 8 12 113 62 51
 
11 months 12 7 5 16 12 4 1 1 12 8 16
2 4 5 11 108 61 47 
12-14 meoths 36 19 17 48 21 27 5 2 3 15 4 11 31 19 12 342 170 172 
15-17 mnths 22 9 13 27 17 
 10 7 5 2 13 8 5 2.5 12 13 244 115 129

18-20heoths 13 7 6 22 12 10 6 3 3 14 8 6 17 9 a 193 103 90 
21-23 months 12 6 6 17 8 2 1 a 1 to 5 5 56
9 1 7 120 64
 
2 years 24 12 12 28 13 6 2 4
15 17 7 10 32 12 20 288 159 129
 
3 years 7 - 7 14 12 2 3 2 
 1 13 9 4 16 5 11 155 68 87

4 years 3 2 1 is 7 It 2 1 
 1 4 1 3 1 6 4 88 47 41
 

BOLIVIA BRARAILIL.
iairio lftot 
 BRAZIL---
VLocha Recife Ribeirio Prito fac omnte ; al(city) Fac o~nte ~ sl
 

Total 161 89 72 3635 1934 1701 464 262 202 434 226 208 228 124 104 
 4312 2466 1046
 
Under I day 12 8 4 357 193 164 95 54 
 41 68 42 26 46 26 20 625 363 262

1 day 4 2 2 162 102 60 35 
 24 11 26 20 6 13 9 4 242 151 91

2 days 10 4 6 90 57 33 14 7 7 8 4 4 3 3 95 36
6 59

3 days 4 3 1 61 36 25 14 
 9 5 •3 7 5 44
8 5 2 66 22
4 days - - 39 24 15 11 5 6 12 6 6 1 6 48 177 31
5 days I - 1 29 17 12 4 2 3 4 2 322 5 2 2 49 17
6 days I - Il 31 21 10 2 1 1 4 2 2 3 2 1 58 30 28

7-13 days 2 - 2 120 54 66 24 10 14 29 17 12 6 3 3 329 208 121
14-20 days 6 5 1 112 64 48 18 10 8 15 9 6 5 4 1 272 174 98
21-27 days 2 - 2 72 42 30 6 4 2 13 6 7 7 6 1 174 91 83
 
0-27 days 42 22 20 1073 610 
 463 223 126 97 1In 112 75 104 58 46 1958 1103 775
 

28 days
1 mouth 8 3 5 304 168 136 48 32 
 16 33 16 17 14 5 9 450 260 182


2 moths 9 5 4 253 136 117 30 16 14 25 11 14 18 11 7 348 205 243
3 mothbs 6 4 2 212 116 96 28 16 12 28 10 18 16 10 6 273 144 129
4 month$ 4 3 1 161 88 73 18 12 6 22 13 9 17 12 5 196 102 94
5 months 6 5 1 155 83 72 10 "5 5 17 10 7 5 4 1 147 83 64
6moths 3 3 137 70 67 14 9 5 11 4 7 5 1 4 99 50 49
7 soothe 6 6 - 100 46 54 9 4 5 15 7 5 3 988 2 53 45a8months 3 1 2 133 65 68 3 3 8 3 5 - 1 1 77 41 36
9 months 6 3 3 87 41 46 8 3 5 8 3 5 3 2 
 1 50 24 34

10 months 4 1 3 84 44 40 3 1 2 4 3 1 2 
 2 - 45 28 17
11 moths 8 4 4 74 39 35 6 5 1 5 2 3 5 1 4 39 21 18 
12-14 mnths 16 9 7 174 83 91 9 4 5 11 5 6 4 1 3 114 59 5515-17 months 11 6 5 162 76 86 18 10 .1 4 1 3 3 - 3 72 36 36
18-20heonths 6 3 3 108 62 46 4 2 2 10 5 5 3 54
5 2 21 33
21-23 meaths 3 2 1 71 35 36 3 1 2 7 1 6 1  1 42 19 23 
2 years 14 7 7 200 100 100 13 6 7 19 12 7 7 5 2 137 72 65
3 years 6 2 4 96 47 49 11 3 8 11 3 8 3 5 66 26a 40
4 years - - - 51 25 26 6 2 4 5 2 174 8 4 3 39 22 
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Appenam a Sol 

APPENDIX 5 (cont.)
 

NUMBER OF DEATHS BY AGE AND SEX FOR 24 AREAS OF 15 PROJECTS
 

COIOMBIACAbADA CHIE 

Commas Call Cartagena HadellInAge 	 Sherbrooke Santiago 

Total Hale Pamal Total Hale Tamale Total ale Poawls Total Hale Peals Total Hale PealeTotal Hale Female 

662 593 	 1348 724 624Total 371 209 162 2489 1426 1063 225 128 97 1627 894 733 1255 

146 79 67 403 242 161 22 13 9 220 132 88 146 75 71 136 72 64
 

50 30 44 38

Under I day 

i day 27 15 12 162 87 75 8 4 4 26 24 49 19 82 

2 days 11 6 5 84 55 29 4 1 3 49 25 24 32 22 10 42 25 17 

25 42 22 20 20 10 10 18 13 53 days 8 6 2 67 42 3 3 

4 days 4 - 4 30 20 10 1 1 28 12 16 16 13- 29 16 7 9
 

5 days 6 3 3 28 16 12 
 5 2 3 20 12 8 18 12 6 16 13 3 

16 20 7 13 14 6 8 5 2 3
6 days 6 3 3 27 11 1 1 

7-13 days 13 10 
 3 123 83 	 40 9 5 4 39 25 14 44 23 21 36 21 15 

46 6 5 1 44 29 15 26 19 7 19 12 7
14-20 days 4 1 3 104 58 


24 24 13 11 23 12 11 13 7 6
21-27 days 4 4 - 66 42 7 3 4 


536 303 	 233 41 225 176 383 216 167
0-27 days 229 127 102 1094 656 438 66 38 28 


28 daya
64 33 	 31 71 40 31
lmonth 17 12 5 243 143 100 26 17 9 91 54 37 

61 21 63 30 33

2 uonths 11 6 5 234 142 92 16 9 7 31 30 44 23 


15 31
9 12 	 63 35 28 35 20 69 38 

61 33 28 50 33 17 54 27 27


3months 10 6 4 180 100 80 21 

4 moths 15 7 8 133 77 56 19 12 7 
79 43 	 36 11 8 3 65 43 22 32 18 14 45 22 23
5months 6 5 1 

36 14 8 6 54 29 25 40 28 12 48 24 24

6 onths 10 6 4 73 37 

58 31 	 27 53 26 27 39 26 13

7 months 2 1 1 66 33 33 6 2 4 

37 15 	 22 7 5 2 48 28 20 34 14 20 44 23 21
 
a months 1 1 

13 3 - 3 45 24 21 34 18 16 43 24 19
9 mot.s 5 2 3 31 18 

37 16 	 21 34 11 23 36 18 18

lOmonths 3 2 1 12 8 4 5 3 2 

11 moths I - 1 	 25 11 14 3 2 1 34 17 17 35 17 18 29 9 20 

3 2 	 56 25 31 13 5 8 131 62 69 122 67 55 103 61 42 

40 23 17 2 1 1 71 35 36 62 30 32 56 27 29
12-14monthe 5 
15-17month: 7 5 2 

23 21
15 1 1 44 35 9 46 23 47 26 

21-23 mouths 4 1 3 22 9 - - - 13 12 
18-20mouths 4 1 3 31 16 2 


13 25 36 17 19 27 10 17
 

18 10 8 59 31 28 5 3 2 110 58 52 69 34 35 89 49 40 
2 years 


57 15 19 66 31 35

3 years 10 7 3 39 19 20 5 4 1 28 29 34 


17 13
1 - 36 	 19 17 30 13 36 23
4 years 13 7 6 35 20 15 1 


JJlj 1u STATESEL 5A1VADOR JAMAICA K 
San Francisco California,
Rural Kington-

suburban
San Salvador municipios St. Andrew 

234 140 	 94 664 396 268
1266 1082 587 495 1903 1049 854 3953 2191 1762 


50 31 246 148 98
 
Total 2738 1472 


68 45 23 323 189 134 563 349 214 81 

30 22
Under 1 day 237 146 91 

I day 105 61 44 17 7 10 130 61 69 153 91 62 16 9 7 52 

76 48 	 28 4 2 2 17 12 5
2 days 53 29 24 6 1 5 90 51 39 

24 18 7 4 3 59 41 18 68 40 28 14 7 7 19 13 6 
3 days 42 


2 3 55 	 36 19 51 31 20 7 4 3 15 12 3 
4 days 21 13 8 5 

21 20 	 36 19 17 1 - 1 15 9 6 
S days 16 7 9 7 6 1 41 

5 4 	 1 4 2 2
11 4 1 3 31 14 17 35 20 15 


7-13 days 111 66 45 45 

6 days 17 6 


26 19 139 70 69 146 85 61 10 8 2 25 18 7
 

73 34 39 23 14 9 83 44 39 144 77 67 5 4 1 16 9 7
 
14-20 days 


13 6 21 105 59 46 4 1 3 14 8 6
 
21-27 days 47 29 18 7 39 18 

195 82 1377 558 147 89 58 423 261 162
 
0-27 eaye 722 415 307 113 990 548 442 819 

28 dcya
8 6 42 	 22 20
48 27 21 98 46 52 315 172 143 14
lmonth 	 207 113 94 


24 67 36 	 31 350 191 159 12 6 6 23 12 11
 
2 months 167 98 69 52 28 


137 112 6 4 2 20 15 5
 
3 months 178 80 98 48 23 25 45 23 22 249 


8 4 4 	 19 14 5
33 14 19 54 33 21 205 113 92
4months 159 77 82 

13 9 	 4
26 50 23 	 27 160 89 71 4 1 3


5 uonths 140 85 55 54 28 
47 21 	 147 77 70 1 - 1 9 3 6 

6 mouths 106 57 49 42 27 15 26 

42 35 	 23 12 51 34 17 103 55 48 4 3 1 6 1 5
 
7 mouths 93 51 


24 52 32 	 20 99 55 44 3 2 1 3 2 1 
8mouths 101 54 47 46 22 

9 months 75 44 31 35 19 16 40 18 22 64 34 30 3 1 2 6 5 1 

33 25 	 11 14 47 24 23 71 37 34 1 1 - 7 - 7 
lOmonths 79 46 


3 3 4 2 2
18 48 25 	 23 80 45 35 6

lmonths 67 .33 34 35 17 

1 - 9 5 435 80 	 45 35 142 77 65 1 

23 17 109 55 54 4 4 - 1112-14 month 154 79 75 72 37 

8 3 

15-17 mouth: 107 54 53 56 29 27 40 

36 41 	 51 27 24 32 17 15 102 49 53 1 1 - 2 1 1 

18-20months 77 

22 16 	 23 15 8 68 27 41 2 2 - 3 2 1

24 38 


112 63 49 64 35 29 170 79 91 

21-23months 60 36 


4 3 1 	 23 15 8 
2 years 	 . 131 70 61 


46 26 	 20 80 48 32 4 3 1 24 12 12 
3 years 72 37 35 61 35 26 


4 years 43 
 19 24 	 44 22 22 29 20 9 62 32 30 9 4 5 17 7 10 



APPENDIX, 6' 

xlitYSICIANS, STATISTICIANS, NURSES, SOCIAL WORKERS, AND 
OTHER PERSONNEL WHO PARTICIPATED IN THE 15 

"hysicians 

Romeu Abdalla 
Rodrigo Alarc6n 

Roberto Coelho Alves 

Orlando Afiamuro 

Guillermo Aponte B. 
Jorge Luis Arango 
Magali Maria de Arafijo 
Vicente Antonio Arafljo 

Fred Baker 

Marco Antonio Barbieri 
Olegario Barboza 
Ethel Barnoon 
Jorge A. Bassi 
Alexandre Wolff Berger 
V. R. Boodhoo 
A. Boyd-Patric 
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Septicemia, 157-158, 332
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Birth(s)
 

multiple, among neonatal deaths, 55
 
place of, 300-302
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by cause, 402 Interviews
 
place of 307 family, 429
 
rates by age, 61, 403 medical, 37-38
 

by cause, 403 Measles, 125, 146-147
 
Diarrheal disease, 86-87, 125-126, 130 Mortality
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Manual of Procedures, 5
 
Marasmus, 162-163, 173-179, 336-337
 
Marino, A., 274, 439
 
Marital relationship of parents, 273-274
 
Marston, R. Q.' 356, 439
 
Mata, L. J., 265, 439-440
 
Maternal and child health
 

recommendations, 351-352
 
Maternal conditions, 98-102, 116
 

changes in assignments, 339-341
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Maternal infection, 99-101 Medellin project, Colombia (cont.) 
Measles, 124-126, 129-131, 146-152, 159-160 Housing, 320-323 

changes in assignments, 332-335 Immaturity, 339 
children 1-4 years, 124-126 infant mortality, 82-83 
diarrheal disease and, 149-152 neonatal mortality, 97-112 
nutritional deficiency and, 149-152, 183-184 nutritional deficiency and, 165-166 
pneumonia and, 151-152 Infectious diseases, 137-138, 332 

Medellin project, Colombia children 1-4 years, 125-126, 130 
Amebiasis, 144-145, 157 Interviews 
Anomalies, congenital, 188-194, 196, 200-202, family, 429 

204, 206-214, 216, 342 medical, 37-38 
Assignments, changes of, 330, 332-333, 335-336, Malignant neoplasms, 219-221 

338-339, 342-343 Measles, 125, 130, 146-148, 150-152, 159-160, 
Autopsies 183, 332-333 

congenital anomalies, 191 Mortality 
neonatal, 93 infant, 61-63, 69-70, 76, 79-80, 82-89 
nutritional deficiency, 162 neonatal, 76, 84-85, 92-122 
under 5 years, 37-40 one year, 129-131 

Birth(s) 1-4 years, 65, 125-128 
multiple, among neonatal deaths, 55 postneonatal, 76, 84-89 
place of, 300-302 2-4 years, 133-134 
rates, 35-36, 243 under 5 years, 59, 61, 69 
weights of Nervous system, diseases of, 226-228, 343 

infant deaths, availability of, 47-48 Nutritional deficiency 
neonatal deaths, 47-57, 102, 105, 110 age at death, 168-171, 174-176 
postneonatal deaths, 88-89 breast feeding and, 269-270 

Breast feeding, 258-264, 266-267, 269-270 changes in assignments, 336 
Certificates of death, 37-38 children 1-4 years, 126-128 

diarrheal disease and, 181-183Death(s)also Mortality below) immaturity and, 165-166(see also 431 infant, 82-83, 86-87
 
by age, 61, 410, 431 measles and, 183
 

age of mother, 242-243 te, 1 83byby birth order, 248-249 type, 174-176
 
by cause, 410 
 Occupation of father, 275, 277-278plae, 0 Poliomyelitis, 156, 160rates by age, 61, 411 Prenatal care, 296-299by cause, 411 Previous pregnancies, 253-256Description of, 20-22 Registration of deaths, 32-34

Diarrieptisease 1-13 3Respiratory system, diseases of, 229-230, 343
Diarrheal disease, 141-143, 332-335 Sanitary facilities (toilet), 318-320

breast feeding and, 266-267 Septicenia, 157-158, 332
 
children 1-4 years, 125-126, 130 Sudden death, 239, 343
 
infants, 86-87
 
nutritional def-ciency and, 181-183 Syphilis, 157
 

Diphtheria, 154, 160 Tetanus, 155
 
Education of mother, 279-281, 283-288, 290- Tuberculosis, 153, 332
 

293 Vaccinations, 159-160
 
breast feeding and, 264 Water supplies, 310-312, 314-315, 318-320
 
infectious diseases and, 286-287, 290-291 Whooping cough, 155, 332
 
nutritional deficiency and, 292-293 Medical attention
 
perinatal causes and, 286-288 hospitalization, 302-305
 

External causes, 234-238, 343 place of birth, 300-302
 
Hospitalization, 303-304 place of death, 305-307
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Medical attention (cont.) 

prenatal care, 295-299 


Mexico, 24-25 

nortality in childhood, 71 

see also Monterrey project) 


Milanesi, M. L., 265, 271, 441 

Miller, E. L*M., 186, 439 

Miller, H. C.,52, 440 

Ministers of Health 


agreements, 6 

Andean Region, 350 

Special meeting (1968), 146, 333 

Special meeting (1972), 310, 320, 350 


Miranda, M., 441 

Monterrey project, Mexico 


Amebiasis, 144-145, 157 

Anomalies, congenital, 188-198, 200-204, 206-


214, 216-217, 342 

Assignments, changes of, 330, 332-333, 335-336, 


338-339, 342-343 

Autopsies 


congenital anomalies, 191 

neonatal, 93 

nutritional deficiency, 162 

under 5 years, 37-40 


Birth(s) 

by age of mother, 246-247 

by birth order, 251 

multiple, among neonatal deaths, 55 

place of, 300-302 

rates, 35-36, 243 

weights of 


infant deaths, availability of, 47-48 

neonatal deaths, 47-57, 102, 105, 110 

postneonatal deaths, 88-89 


Breast feeding, 258-264, 266-267, 269-270 

Certificates of death, 37-38 

Death(s) 


(see also Mortality below) 

by age, 61, 422, 431 

by age of mother, 242-243 

by birth order, 248-249 

by cause, 422 

place of, 307 

rates by age, 61, 423 


by cause, 423 

Description of, 24-25 

Diarrheal disease, 141-143, 332, 335 


breast feeding and, 266-267 

children 1-4 years, 125-126, 130 

infants, 86-87 

nutritional deficiency and, 181-183 


Diphtheria, 154, 160 


Monterrey project, Mexico (cont.)
 
Education of mother, 279-281,283-288, 290-293
 

breast feeding and, 264
 
infectious diseases and, 286-288, 290-291
 
nutritional deficiency and, 292-293
 
perinatal causes and, 286-288
 

External causes, 234-228, 343
 
Hospitalization, 303-304
 
Housing, 321-323
 
Immaturity, 339
 

infant mortality, 82-83
 
neonatal mortality, 97-112
 
nutritional deficiency and, 165-166
 

Infectious diseases, 137-138, 332
 
children 1-4 years, 125-126, 130
 

Interviews
 
family, 429
 
medical, 37-38
 

Malignant neoplasms, 219-221
 
Measles, 125, 130, 146-148, 150-152, 159-160,
 

183, 332-334
 
Mortality
 

infant, 61-62, 71, 76, 79-89
 
neonatal, 76, 84-86, 92-122
 
one year, 129-131
 
1-4 years, 65, 125-127
 
postneonatal, 76, 84-89
 
2-4 years, 133-134
 
under 5 years, 58-59, 61
 

Nervous system, diseaseb ui, L216- 228, 343
 
Nutritional deficiency
 

age at death, 168-171, 174-176
 
breast feeding and, 269-270
 
changes in assignments, 336
 
children 1-4 years, 125-127
 
diarrheal disease and, 181-183
 
immaturity and, 165-166
 
infant, 82-83, 86-87
 
measles and, 183
 
type, 174-176
 

Occupation of father, 275, 277-278
 
Poliomyelitis, 156, 160
 
Prenatal care, 296-299
 
Previous pregnancies, 253-256
 
Registration of deaths, 32-34
 
Respiratory system, diseases of, 229-230, 343
 
Sanitary facilities (toilet), 318-320
 
Septicemia, 157-158, 332
 
Sudden death, 239, 343
 
Syphilis, 157
 
Tetanus, 155
 
Tuberculosis, 153, 332
 
Vaccinations, 159-160
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Monterrey project, mexico tcont.) . Musouloskeletal system, diseases 'of, 233 

Water supplies, 310-312, 314-315, 318-320 
Whooping cotgh, 155, 332 National Center for Health Statistics (USA), 42 

Morley, D. C., 150, 440 Navarrete, A., 441 
Morris, J. N., 241, 438, 440 Nelson, W. E., 6, 162, 440 
Mortality Neonatal mortality (see Mortality) 

(see also causes, death(s)) Nervous system and sense organs, diseases of, 
age of mother, 114-118, 196-197, 202-204, 207- 225-228 

209, 215-217, 242-248 changes in assignments, 342-343 
birth order, 118-119, 197-198, 248-252 Nesbitt, R. E. L., Jr., 29, 440, 442 
childhood, 58-72 New York City Department of Health, 43-45, 

440children 1 year, 128-132 
1-4 years, 64-65, 124-136 Northern America, definition of, 5
 
2-4 years, 133-136
 

Nutritioncomparisons with official data, 65-72 
recommendation, 351-352

education of mother, 278-294 
mother, of, and birth weight, 52, 165, 185, 345

infant, 60-64, 73-90 

age group, 76-77 346
 

causes, underlying and associated, 77-81 Nutritional deficiency, 161-185, 345-346
 
age at death, 167-182, 292-294

education of mother, 292-294 
breast feeding and, 172, 267-271

European countries, 63 
changes in assignments, 336-337

immaturity, 78-83 
nutritional deficiency, 78-83 children 1-4 years, 124, 126-128, 130-132, 134 

diagnostic evidence, 161-164
neonatal, 91-122 

diarrheal disease, 86-87, 180-184 
age group, 93-96 

education of mother and, 292-294 
age of mother, 114-11S 

anoxic and hypoxic conditions, 110-112 immaturity and, 164-166
 

infant mortality, 81-83autopsies, 92-93 
interrelationships of causes, 180-185

birth order, 118-119 
malignant neoplasms and, 222

birth weight, 45-57, 102, 105, 110 
102- measles and, 1&3-184complications (certain) of pregnancy, 

serious health problem, 345-346105, 117 
types of, 163, 172-180difficult labor and birth injury, 108-110 

education of mother, 280-289 
immaturity, role of, 96-116, 119-120 Objectives, 2-3 
maternal conditions, 98-102, 116 Occupation of father, 272, 274-278 
multiple pregnancy, 104 Origin and initial phases (see Initial phases) 
perinatal causes, certain, 94-119 Organization of American States, 123, 310, 440 
place of birth and death, 91-92 Outcome of pregnancy 
placenta and cord conditions, 105-108 importance of recording, 31, 353-354 

postneonatal, 83-90
 
(see also infant) Palmer, C. E., 444
 
birth weight, 87-90
 

Pan American Health Organization, 1, 5, 30, 63, 
water supplies, 310-316 310, 333, 350-351,146, 185-186, 234, 257,

statistics, official, 65-72 
354, 440-441

quality of, 328-344, 346-347 
agreements, director, 6 

water supplies and, 310-316 	 assignments of causes, Investigation, 6 
Multiple causes 	 Conference on congenital malformations, 186 

coordination of Investigation, 1definition and concepts, 73-76 
mortality (see Chapter V-XI and Appendix 2) funds awarded, 5 

Multiple birth, 54-57 principal collaborators, report of meeting, 351, 
354Murray, S. R., 104, 440 



462.. Patternsof Mortality in Childhood 

Pan American Health Organization (cont.) 
staff assistance, 7 


Paralysis, cerebral, spastic, 226-228 

Perinatal causes, certain, 94-119 


changes in assignments, 338-341 

education of mother, and, 285-288 

neonatal mortality, 94-96, 114-115, 119-120 


Perkin, G. W., 295, 441 

Personnel, field, 432-436 

Placenta, conditions of, 105-107 


changes in assignments, 339-341 

Plank, S. J., 265, 271, 441 

Planning conferences, 4-6, 325 

Pneumonia, 230-231 

Poliomyelitis, 156, 159-160 

Pomeroy, M. A., 437 

Premature rupture of membranes, 102-104 

Premature separation of placenta, 106-107 

Prenatal care, 295-299 

Previous pregnancies, outcome of, 252-256 

Protein malnutrition, 162-164, 173-180, 336-337 

Projects, 8-26 


(see also individual projects and areas)

Bolivia project, 9, 12-14, 386-389 

Cali, 9, 20-21, 406-407 

California project, 9, 25-26, 424-427 

Cartagena, 9, 20-21, 408-409 

Chaco Province, 9-11, 372-377 

Chile project, 9, 19-20, 402-405 

description of, 8-26 

El Salvador project, 9, 22-23, 412-415 

Kingston-St. Andrew, 9, 23-24, 416-421 

Medellin, 9, 20-22, 410411 

Monterrey, 9, 24-25, 422-423 

Recife, 9, 14-16, 390-391 

Ribeirfio Pr(to, 9, 16-17, 392-397 

San Juan Province, 9-12, 378-385 

Sio Paulo, 9, 16-18, 398-399 

Sherbrooke, 9, 18-19, 400-401 


Puffer, R. R., 1, 42-43, 52, 75, 140, 272, 274, 438, 

439, 441-443 


Questionnaire, 5, 29, 325-326, 361-370 


Ramos-Galwin, R., 6, 162, 438, 441 

Ratios 


assignment of causes, changes in, 331 

sampling, 9 


Ray, C. G., 437 

Recife project, Brazil 


Anomalies, congenital, 188-194, 196, 200-202, 

204, 206-208, 210-214, 216, 342 


Assignments, changes of, 330, 332-333, 335-336, 

338-339, 342-343 


Recife project, Brazil (cont.) 
Autopsies 

congenital anomalies, 191
 
neonatal, 03
 
nutritional deficiency, 162
 
under 5 years, 37-40
 

Birth(s)
 
multiple, among neonatal deaths, 55
 
place of, 300-302
 
rates, 35-36, 243
 
weights of
 

infant deaths, availability of, 47-48
 
neonatal deaths, 47-57, 102, 105, 110
 
postnconatal deaths, 88-89
 

Breast feeding, 258-264, 266-270
 
Certificates of death, 37-38
 
Death(s)
 

(see also Mortality below)
 
by age, 61, 390, 430
 
by age of mother, 242-243
 
by birth order, 248-249
 
by cause, 390
 
place of, 307
 
rates by age, 61, 391
 

by cause, 391
 
Description of, 14-16
 
Diarrheal disease, 141-143, 332, 335
 

breast feeding and, 266-267
 
children 1-4 years, 125-126, 130
 
infants, 86-87
 
nutritional deficiency and, 181-183
 

Diphtheria, 154, 160
 
Education of mother, 279-281, 283-288, 290

293
 
breast feeding and, 264
 
infectious diseases and, 286-288, 290-291
 
nutritional deficiency and, 292-293
 
perinatal causes and, 286-288
 

External causes, 234-238, 343
 
Hospitalization, 303-304
 
Housing, 321-323
 
Immaturity, 339
 

infant mortality, 82-83
 
neonatal mortality, 97-112
 
nutritional deficiency and, 165-166
 

Infectious diseases, 137-139, 332-333
 
children 1-4 years, 125-126, 130
 

Interviews
 
family, 429
 
medical, 37-38
 

Malignant neoplasms, 219-221
 
Measles, 125, 130, 146-152, 159-160, 183, 332

333
 



irurcx 463 

Recife project, Brazil (cont.) Recommendations (cont.) 
external causes, study of causation and pre-Mortality 

vention, 238infant, 61-62, 67, 76, 78, 80, 82-89 
Inter-American Investigation of Mortality, inneonatal, 76, 84-85, 92-122 

adultsone year, 129-131 
handling of multiple causes, 1, 751-4 years, 65, 124-128 
use of comluter techniques, 1postneonatal, 76, 84-89 

2-4 years, 133-134 maternal and child health, 351-352 

under 5 years, 58-61, 67 measures most needed, 185 

Nervous system, diseases of, 225-228, 343 nutrition of mother, 263, 308, 351-352 
nutritional deficiency, types, analysis for, 180

Nutritional deficiency, 336 
outcome of pregnancy, recording, 31, 353-354 age at death, 168-171, 174-176 
planning for healthy infants, 242breast feeding and, 268-270 
prenatal care, increase of, 299children 1-4 years, 126-128 
principal collaborators, 351, 354diarrheal disease and, 181-183 
registration of births and deaths, 72immaturity and, 165-166 
study of health of mother, outcome of preginfant, 82-83, 86-87 

nancy and survival, 90, 353measles and, 183 
sudden death, research needed, 356type, 174-176 
tetanus, prevention of, 155Occupation of father, 275, 277-278 


Poliomyelitis, 156, 160 vaccination programs against measles, 146,
 
159-160Prenatal care, 296-299 

age recommended, 149Previous pregnancies, 253-256 
vital statistics, improvement of, 353-355Registration of deaths, 32-34 

certification of causes of deaths, 344, 347Respiratory system, diseases of, 229-230, 343 
solutions to problems encountered in Inves-Sanitary facilities (toilet), 318-320 

tigations, 31, 58Septicemia, 157-158, 332 
use of sampling, 30Sudden (leath, 239, 343 
use of WHO definition of live birth, 35, 44,Syphilis, 157 

62, 64, 354Tetanus, 154-155 
water suppliesTuberculosis, 152-153, 332 

(see also goals of meetings of Ministers ofVaccinations, 159-160 
Health)Water supplies, 311-315, 318-320 

reduction of mortality, 324, 350, 351Whooping cough, 155, 332 
Registration of deaths, 29-35Recommendations 

evaluation of completeness, 29-31Andean Region, Ministers of Health, 350 

anomalies, congenital Reproductive patterns, 241-256
 

age of mother, 242-248
Down's diseases, prevention of, 205 

malignant neoplasms, association with, 222 birth order, 24S-252
 

outcome of previous pregnancies, 252-256 nervous system, research on, 195, 200, 217, 
Reproductive wastage, 348347-348, 356 
Respiratory system, (lisease- of, 229-231attention to rural areas, 136 

changes in assignments, :342-343breast feeding 
Ribeirfo Prto project, Brazilparticipation of better educated mothers, 265 

(see also areas included below: Ribeirfio Pr~to
research on, 261-262 

(city), Franca and Ribeir~o Pr~to con
steps needed, 262-263 

munities)Charter of Pintadel Este, 123 
Anomalies, congenital, 188-194, 196, 200-202,distribution of live births 

204, 206-208, 210-214, 216, 342 age of mother, by, 119, 246-252 
birth order, by, 119, 251-252 Assignments, changes of, 330, 332-333, 335-336, 

339, 342-343birth weight, by, 53-54, 57, 83 
Autopsieseducation in health sciences, 352-353 

congenital anomalies, 191epidemiologic research, 355-357 
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Ribeirio Pr~to project, Brazil (cont.j 

Autopsies (cont.) 


neonatal, 93 

nutritional deficiency, 102 


Birth(s) 

rates, 243 

weights, 102, 105, 110 


Breast feeding, 258-264, 260-270 

Death (s) 


(see Mortality below) 

by age of mother, 242-243 

by birth order, 248-249 


Description of, 16-17 

Diarrheal disease, 141, 332, 335 


breast feeding and, 266-267 

nutritional deficiency and, 181-183 


Education of mother, 281-288, 290-293 

breast feeding and, 264 

infectious diseases and, 286-287, 290-291 

nutritional deficiency and, 292-293 

perinatal causes and, 285-288 


External causes, 234-238, 343 

Immaturity, 339 


neonatal mortality, 97-112 

Malignant neoplasms, 219-221 

Measles, 148, 150-152, 159-160, 183, 332-333 

Mortalityinfant, 61 


neonatal, 92-122 


Nervous system, diseases of, 226-228, 343 

Nutritional deficiency, 336 


age at death, 174-176 

breast feeding and, 268-270

diarrheal disease and, 181-183 

measles and, 183 

type, 174-176 


Occupation of father, 277-278 

Previous pregnancies, 253-256 

Registration of deaths, 32-34

Respiratory system, diseases of, 229-230, 343 

Septicemia, 157-158, 332 

Sudden death, 239, 343 

Syphilis, 157 

Tetanus, 155 

Tuberculosis, 153, 332 

Vaccinations, 159-160 

Whooping cough, 155, 332 


RibeirAo Pr6to (city) 

Autopsies, 37-40 

Birth(s) 


multiple, among neonatal deaths, 55 

place of, 300-302 


Ribeirlo Pr~to (city) (cont.)
 
Birth(s) (cont.)
 

rates, 35-36
 
weights of
 

infant deaths, availability of, 47-48
 
neonatal deaths, 47-57
 

postneonatal deaths, 88-89
 
Death(s)
 

(see also Mortality below)
 
by age, 61, 392, 430
 
by cause, 392
 
place of, 307
 
rates by age, 61, 393
 

by cause, 393
 
Diarrheal disease, 86-87, 125-126, 130, 142-143
 
Education of mother, 279-280
 
Hospitalization, 302-304
 
Housing, 321-323
 
Immaturity, 82-83, 165-166
 
Infectious diseases, 125-126, 137-138
 
Interviews
 

family, 429
 
medical, 37-38
 

Measles, 125, 146-147
 
Mortality
 

infant, 61-62, 67, 76, 78, 80, 82-89
 
neonatal, 76, 84-85
 one year, 129-130
 
1-4 years, 65, 124-128
 
postneonatal, 76, 84-89
 
2-4 years, 133
 
under 5 years, 59, 61
 

Nutritional deficiency
 
age at death, 168-171
children 14 years, 126-128
 
immaturity and, 165-166
 
infant, 82-83, 86-87
 

Occupation of father, 275
 
Prenatal care, 296-299
 
Sanitary facilities (toilet), 318-320
Water supplies, 310-312, 314-315, 318-320
 

Ribeirfio Pr6to, communities
 
Autopsies, 37-40
 
Birth(s)
 

multiple, among neonatal deaths, 55
 
place of, 300-302
 
rates, 35-36
 
weights of
 

infant deaths, availability of, 47-48
 
Death(s)
 

(see also Mortality below)
 
by age, 61, 396, 430
 
by cause. 396
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Ribeirfo Pr~to, communities (cont.) Ribeirlo Pr~to, Franca (cont.) 
Death(s) (cont.) Interviews 

place of, 307 family, 429 
rates by age, 61, 397 medical, 37-38 

by cause, 397 Measles, 125, 146-147 
Diarrheal disease, 86-87, 125-126, 130, 143 Mortality 
Education of mother, 279-280 infant, 61-62, 67, 76, 78, 80, 82-85 
Hospitalization, 303-304 neonatal, 76, 84-85 
Housing, 321-323 one year, 129-130 
Immaturity, 82-83, 165-166 1-4 years, 65, 124-127 
Infectious diseases, 125-126, 137-138 postneonatal, 76, 84-86 
Interviews 2-4 years, 133 

family, 429 under 5 years, 59, 61 
medical, 37-38 Nutritional deficiency 

Measles, 125, 146-147 age at death, 168-171 
Mortality children 1-4 years, 126-127 

infant, 61-62, 67, 76, 78, 80, 82-85 immaturity and, 165-166 
neonatal, 76, 84-85 infant, 82-83, 86-87 
one year, 129-130 Occupation of father, 275 
1-4 years, 65, 125-128 Prenatal care, 296-299 
postneonatal, 76, 86 Sanitary facilities (toilet), 318-320 
2-4 years, 133 Water supplies, 311-312, 314-315, 318-320 
under 5 years, 59, 61 Ristori, C., 147, 441 

Nutritional deficiency Rosenthal, L., 265, 441 
age at death, 168-170 Rosenwaike, I., 123, 272, 441 
children 1-4 years, 126-128 Rosso, P., 167, 185, 443 
immaturity and, 165-166 Rural areas, 8-13, 18-20, 22-24 
infant, 82-83, 86-87 anomalies, congenital, nervous system 

Occupation of father, 275-276 El Salvador project, 194-195 
Prenatal care, 296-299 birth weight 
Sanitary facilities (toilet), 318-320 availability of, 47-48 
Water supplies, 311-312, 314-315, 318-320 San Juan Province, 51-53 

Ribeirfio Pr~to, Franca urban areas, differences with, 172 
Autopsies, 37-40 childhood mortality, 58-60, 135 
Birth(s) El Salvador project, 132, 135 

multiple, among neonatal deaths, 55 excessive in, 72 
place of, 300-302 diarrheal disease, mortality 
rates, 35-36 El Salvador project, 142-144 
weights of education of mothers, lack of, 294 

infant deaths, availability of, 47-48 health problems, 348 
Death(s) infant mortality 

(see also Mortality below) age group, by, 76 
by age, 61, 394, 430 underlying and associated causes, 77.81 
by cause, 394 immaturity 
place of, 307 neonatal mortality, areas of San Juan 
rates by age, 61, 395 Province, 98 

by cause, 395 measles mortality, 150-151 
Diarrheal disease, 86-87, 125-126, 130, 142-143 nutritional deficiency 
Education of mother, 279-280 differences with urban areas, 172 
Hospitalization, 303-304 El Salvador project, 172, 178 
Housing, 321-323 pediatric pathology, 39-40 
Immaturity, 82-83, 165-166 prenatal care, differences in, 298 
Infectious diseases, 125-126, 137-138 problems in Latin America, most serious, 136 
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Rural areas (cont.) 
research, epidemiologic, recommendations for. 

355 

source of medical data, 37-39 

unfavorable maternal nutrition and environ-


ment, 89-90, 98 

water suppies (see Ministers of Healthmeet-


ings of) 


Salom6n, J. B., 441 

Samples, probability, of households, 5 

Sampling ratios, 9, 23 

San Francisco (see California project, San Fran-


cisco) 

Sanitary facilities, 316-320 

San Juan Province project, Argentina 


(see also areas included below: San Juan 

(city), suburban departments, and rural 

departments) 


Anomalies, congenital, 188-194, 196, 200-204, 

206-216, 342 


Assignments, changes of, 330, 332-333, 335-336, 

339, 342-343 


Autopsies 

congenital anomalies, 191 

neonatal, 93 

nutritional deficiency, 162 


Birth(s) 

rat,.s, 243 

weights, 49-51, 56-57, 88-89, 102, 105, 110 


Breast feeding, 258-264, 266-267, 269-270 


kseL Mortality below) 

by age, 61, 378 

by age of mother, 242-243 

by birth order, 248-249 

by cause, 378 

rates by age, 61, 379 


by cause, 379 

Description of, 10-12 

Diarrheal disease, 141, 332, 335 


breast feeding and, 266-267 

nutritional deficiency and, 182-183 


Education of mother, 281-288, 290-291 

breast feeding and, 264 

infectious diseases and, 286-287, 290-291 

nutritional deficiency and, 292-293 

perinatal causes and, 286-288 


External causes, 234-238, 343 

Immaturity, 339 


neonatal mortality, 97-112 

Malignant neoplasms, 219-221 

Measles, 148, 150, 152, 159-160, 183, 332-333 


San Juan Province project, Argentina (cont.)
 
Mortality
 

infant, 61, 66-67, 88-89
 
neonatal, 92-122
 

Nervous system, diseases of, 22t5-228, 343
 
Nutritional deficiency
 

age at death, 174-176
 
breast feeding and, 269-270
 
changes in assignments, 336
 
diarrheal disease and, 182-183
 
measles and, 183
 
type, 174-176
 

Occupation of father, 277-278
 
Previous pregnancies, 253-256
 
Registration of deaths, 32-34
 
Respiratory system, diseases of, 229-230, 343
 
Septicemia, 157-158, 332
 
Sudden death, 238-239, 343
 
Syphilis, 157
 
Tetanus, 155
 
Tuberculosis, 153, 332
 
Vaccinations, 159-160
 
Whooping cough, 155, 332
 

San Juan Province project, City of San Juan
 
Autopsies, 37-40
 
Birth(s)
 

multiple, among neonatal deaths, 55
 
place of, 300-302
 
rates, 35-36
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