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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD 

Provisional Report of First Year 

The development of continental, coordinated research on mortality in
childhood in selected, widely separated areas of the AmeriaT was a recom­
mendation from the earlier research on mortality in adults~las a satisfac­
tory method of gaining greater understanding of the health problems ininfancy and early childhood. Such knowledge was considered essential forreaching goals such as the one contained in the Charter of Punta del Este 
of reducing the mortality of children under 5 years of age by 50 per cent
 
within a period of 10 years2)
 

The current Investigation of Mortality in Childhood(3)was planned and
is being developed with the overall objective of determining death rates in
infancy and early childhood which are as accurate *.&nd comparable as possible.

Other specific objectives are defined as follows:
 

- To investigate the effect of nutritional, socio-biological and
 
environmental factors on mortality under 5 years of age.
 

- To analyze the multiple causes of death (underlying and asso­
ciated causes) of children under 5 years of age and to study

interrelationships such as those existing between infectious
 
diseases, nutritional deficiency states and socio-biological
 
factors.
 

- To study biologic and sociologic differences in children who die
 
in infancy and early childhood and in those who live.
 

-
 To provide sound material for improvement of maternal and child
 
health programs and for use in teaching programs of schools of
 
medicine and of public health.
 

The field work of data collection in each project has been developed

along three main lines of activity carried out simultaneously, utilizing

standard definitions and uniform procedures. The three types of data col­lected are 1) deaths of children under 5 years of age who were residents of

the areas; 2) a probability sample of households and living children under

5 years of age; and 3) records of births to residents of the area.
 

For the study of deaths the starting point was the detection of all
 
such vital events by the team of the Investigation, using all the official

and non-official sources available in each area. 
A home visit was made to
the family by a public health nurse or a social worker with the purpose of

obtaining information on environmental conditions, family composition, pre­
vious deaths in the household, reproductive history of the mother of the

study child, age, education and occupation of the parents, nutritional his­tory and summary of medical attention provided to the study child from birth
 



to deathi. ,;2Apliysiclan,;interviewer. co±'±ecteo.a.u,pertinent medical informa­
tion available from hospitals, clinics, private physicians and autopsy records
 

as well as from the family of -thedeadchild'when considered necessary. The
 

medical part of the official death certificate was transcribed and the ques­

tionnaire was completed with a final summary and a statement of the multiple
 

causes. The phase of data collection of deaths extended over a period of 24
 
consecutive months.
 

For the study of households and living children 'in the area data were
 

obtained from a pre-selected sample, collected in monthly'portions during the
 

.same 24 months as the-study of deaths. Applicable information was obtained
 
,for each family by a public health nurse or a social worker, similar to that
 
,collected for the families of dead children, as well as data related to the
 
medical and nutritional history of each living child under 5 years of age.
 

Information regarding births was obtained from hospitals and clinics
 

as well as from official vital statistics reports in order to determine as
 
accurately as possible the number of births to residents of the area during
 

the study period. Such information is indispensable for calculation of death
 
rates in infancy.
 

Insuring the necessary high quality of information in the various
 
aspects and levels of the phase of data collection has presented challenging
 

problems which will be discussed in the section on quality of the information.
 
The intensive efforts necessary to solve such problems, especially with regard
 

to completeness of the collection process for deaths, have resulted in unavoid­

able delays in the termination of this phase of the Investigation.
 

The approach of comprehensive analysis including determination of the
 

multiple causes and related factors involved in mortality constitutes an out­

standing feature of this Investigation. It enables a detailed and full de­

scription of the morbid conditions leading to death in childhood and the rec­

ognition of high risk groups. This knowledge will make possible sound recom­
mendations for actions needed to reduce mortality and improve the condition
 
of rurvivors.
 

The comparison between urban, suburban and rural communities included
 

in-the Investigation is revealing important differences that will contribute
 
to a better understanding of the causes and factors determining the patterns
 
of mortality. These data indicate higher mortality in rural areas than in
 
cities and the need for extension of health programs into rural areas.
 

Since data are practically complete for nearly all areas for the first
 

year, preliminary analyses have been made and provisional results are pre­
sented. The purpose of this report is to review the tabulations and analyses
 
to ensure that the data are as complete and accurate as possible, as well as
 

to-promote the utilization of the results in local, national and international
 

health programs. Thus, the data presented are provisional; additional deaths
 

may be discovered and included in the final report; the presentation of results
 
of the projects may be improved; and other changes as well as additional anal­

vses,are nlanned for the final rePort. Already the Investigation has stimulated
 



improvements in local procedures. However, it is hoped that this report will
 
serve as the basis for many actions, especially in the fields of maternal and
 
child health and vital and hospital statistics. Also, this report indicates
 
fields for additional research leading to the determination of practical meth­
ods for prevention of the serious problems revealed by the Investigation, of
 
which nutritional deficiency states seem to be the most outstanding and the
 
one requiring highest priority.
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I. FIYFEEN PROJECTSI IN ,THE AMERICAS 

Fifteen projects, widely separated in 10 Cbuntries of the Americas,
 
have been developed in which the standard protocol and procedures of the 
Inter-American Investigation of Mortality in Childhood have been followed. 
The locations of these projects are shown on a map of the Americas (Figure 1) 
Six of the projects are limited to cities, in four of which only a sample of
 
the deaths under 5 years of age were studied. The six cities and the corre­
sponding selection of deaths of residents for study in the first year of the
 
Investigation are as follows: 

Cali, Colombia 
Cartagena, Colombia 
Medellin, Colombia 
Monterrey, Mexico 
Recife, Brazil 

Sao Paulo, Brazil 

-
-
-
-
-

-

Sample of 1 in 2 deaths 
All deaths 
Sample of 1 in 3 deaths 
All deaths 
All deaths of three districts, 
Beberibe, Casa Amarela, Encruzilhada 
Sample of 1 in 4.25 deaths 

The projects in Colombia were selected to provide data for the three
 
distinctly different regions of the country, the Pacific, Caribbean and
 
Central regions. Because of the values in teaching, involvement of the
 
Faculties of Medicine in Cali and Cartagena eaid the Faculty of the School
 

of Public Health in Medellin through relatively small projects seemed pref­
erable to one large project in Colombia.
 

The other nine projects include, in addition to the central city,
 
suburban communities and rural areas in which deaths of all residents are
 
studied; the subdivisions of these projects are as follows:
 

Chaco Province, Argentina
 

Resistencia (San Fernando Department)
 
Six rural departments (Comandante Fernandez, General Donovan,
 

Libertad, Presidencia de la Plaza, lo. de Mayo, Quitilipi)
 

Kingston Area, Jamaica
 

Kingston and St. Andrew Parish, urban 
St. Andrew Parish, rural
 

La Paz Area, Bolivia
 

La Paz
 
Viacha (small community on Altiplano)
 

Ribeirao Preto Area, Brazil
 

Ribeirao Pr&to
 
Franca (small community)
 
Five rural communities (Batatais, Brodosqui, Cravinhos,
 

Jardin6polis, Sertaozinho)
 



San ridiiic&Arda Uz'atde6 

San Francisco
 
Suburban area (parts of three counties, Alameda,
 

Cnntrn Cnta. San Mateo) 

-Pani Juan Province, Argentina 

San,.Juan , (Capital Department) 
Suburba departments (Chimbas. Rawson. Riv"adavid. 

SSanta Lucia) 
Rural departments (Rest of Province), 

San Salvador Area, El Salvador 

San Salvador 
Rural .communities (Apopa, Nejapa, Quezaltepeque)
 

Santiago Area, Chile 

Santiago - sample f 1 in 5 deaths for first 8 months 
and l in 3 deaths for last 4 months 

Suburban communities (Colina, Lampa, Quilicura, Til-Til) 

Sherbrooke Area, Canada 

Sherbrooke
 
Designated area of Eastern Townships
 

The 15 central cities vary in population from slightly over one hun­
dred thousand to over 5 million. Likewise, the 11 other areas vary in size
 
from the small community of Viacha, Bolivia, of 10,000 population to larger
 
suburban and rural areas in the projects in Argentina, Canada and the United
 
States. The numbers of live births for the year and the estimated popula­
tions for the mid-period are needed for these other areas as well as for the
 
central cities. In those areas in which a sample of deaths was taken the
 
size of the population and the number of live births have been reduced pro­
portionally to that of the sample. For example, the sample for Cali is one
 
in two deaths and thus the population base is one-half the estimated gopula­
tion and the number of live births is one-half the births in the year.
 

The 13 projects in Latin America were started in 1968 in the follow­
ing months: 2 projects in June, 7 in July, 3 in August and 1 project in 
September. The San Francisco project was initiated in June 1969 and the 
Sherbrooke project in January 19?0. At this time complete data for the 
first year of the latter two projects are not available for analysis. Table 1 con­
tains data for the 13 Latin American projects regarding the area, the selec­
tion of deaths and the time period, as well as the estimated bases for the
 
calculation of death rates and the provisional numbers of deaths for the
 
first year. The population estimates and numbers of live births are sub­
ject to revision on the basis of the censuses taken in the 1970 census period
 
and on additional information on live births in the areas of the projects.
 



* Table1..'l Deaths under Five Years~of Age,,oMethod of Selection) Time Period, EsLmated Population and Live Births 
for First Year of Investigation in 13 Projects with Division into. Central Cities and Other Areas 

Projeot, central city and other area 

Cali, Colombia ........................... 

Cartagena, Colombia ...................... 

Chaco Province, Argentina 

Resistencia (San Fernando Department) .. 

Rural departments (Comandante Fernfndez, 
General Donovan, Libertad, Presidencia 
de la Plaza, lo. de Mayo, Quitilipi).. 

Kingston Area, Jamaica
 

Kingston and St. Andrew Pariah, urban... 

St. Andrew Pariah, rural ............... 

La Paz Area, Bolivia
 

La Paz ................................. 


Viacha ................................. 


Medellin, Colombia ....................... 


Monterrey, Mexico ........................ 


Recife, Brazil (3 districts, Beberibe,

Case Amarela, Encruzilhada) ............ 


Ribeirio Prito Area, Brazil
 

Ribeirao Prto ......................... 


Franca ................................. 


Rural communities (Batatais, Brodosqui,
 
Cravinhos, Jardin6polis, Sertiozinho). 

San Juan Province, Argentina 

San Juan (Capital Department) .......... 

Suburban departments (Chimbas, Rawaon, 
Rivadavia, Santa Lucia) .............. 

Rural departments (Rest of Province) 

San Salvador Area, El Salvador 

San Salvador ........................... 


Rural communities (Apopa, Nejapa,
 
Quezaltepeque) ....................... 


Santiago Area, Chile
 

Santiago ............................... 


Suburban communities (Colina, Lamps,

Quilicura, Til-Til) .................. 


Sgo Paulo, Brazil ........................ 


Deaths of residents 

included Time period

Time percod 


Number SelectionNumber 

964 Sample 1 in 2 1 July 1968-30 June 1969 

621 All 1lJuly 1968-30 June 1969 

452 All 1 Aug. 1968-31 July 1969 

433 All 1 Aug. 1968-31 July 1969 

920 .. All ... 1 June .1968-31 May. -1969 

83 All 1 June 1968-31 May 1969 

1,913 All 1 July 1968-30 June 1969 

69 All 1 July 1968-30 June 1969 

692 Sample 1 in 3 1 July 1968-3o June 1969 

2,321 All 1 Aug. 1968-31 July 1969 

2,035 All 1 July 1968-30 June 1969 

251 All 1 July 1968-30 June 1969 

257 All 1 July 1968-30 June 1969 

107 All 1 July 1968-30 June 1969 

133 All 1 Aug. 1968-31 July 1969 

360 All 1 Aug. 1968-31 July 1969 


546 All 1 Aug. 1968-31 July 1969 


1,334 All 1 Sept.1968-31 Aug. 1969 

486 All 1 Sept.1968 -31 Aug. 1969 

915 	Sample 1 in 5 1 July 1968-28 Feb. 1969 
Sample I in 3 1 Mar. 1969-X0 June 1969 

103 All i July 1968-3o June 1969 

2,203 Samplo I in 4.25 1 June 1968-31 May 1969 

Estimated population base 
- -ar LiveUnder 	 Tt iv 

Total 1 24 brh
5 years year years 

61,000 49,100 12,300 36,80o 12,400 

44,900 35,900 8,900 27,000 9,1400
 

21,100 16,500 4,5oo 12,000 5,000 

17,200 13,600 3,400 10,200 3,900 

82,800 64,900 17,600 47,300 18,500 

7,800 6,200 1,600 4,6OO 1,7OO 

80,O00 64,Ooo 16,000 48,ooo 17,O00 

1,700 1,330 320 1,010 140 

48,300 38,700 9,600 29,1OO io,oo0 

138,000 1O6,400 31,000 75,400 ;3,10c 

68,000 53,200 14,000 39,200 111,1400 

20,880 16,680 4,170 12,510 4,500 

9,430 7.160 2,000 5,160 2,53C 

7,73o0 6,060 1,600 4,1460 1,820 

12,900 10,200 2,6OO 7,6o0 2,86o 

17,100 13,400 3,400 10,000 3,800 

20,600 16,0OO 4,0OO 12,000 4,580 

62,200o49,900 12,700 37,200 13,300 

11,300 8,800 2,400 6,400 2,800 

79,070 63,8OO 15,200 48,6OO 15,800 

7,120 5,800 1,450 4,350 1,4,0 

129,900 103,500 25,800 77,700 27,800
 



.-
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For the 13 projects in latin America, questionnaires for 17,198 deaths
 

have been-processed for this provisiong report for the first year of the
 
The desired number of deaths to be studied for the two-year
Investigation.


_,period was 35,000. Thus with the addition of approximately 1,000 deaths from
 
the San Francisco Area in the.United States and the Sherbrooke Area of Canada
 
for the first year, it is likely that the number will be in excess of 18,000
 

for the first year and at least 35,000 for the two-year period.
 

Figure 1
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II. QUALITY OF THE INFORMATION, 

To attain the goal of death rates in infancy and childhood as accu­
rate and comparable as possible requires information on all deaths under 5
 
years of age in each area. This has proved to be a far greater challenge
 
than originally visualized. Many deaths in the first few hours and days of
 
life are not registered and are difficult to find. In several projects the
 
principal collaborators have been and are continuing to search for missing
 
deaths. Early in the Investigation one principal collaborator realized
 
that he had not found all the deaths in early life; he thought that there
 
must be a clandestine cemetery in his area. To his surprise he discovered
 
that the "clandestine cemetery" was in the central hospital, where unreg­
istered deaths were found through reviewing notations in the delivery book.
 
Another principal collaborator was amazed to learn, after the Investigation
 
was practically complete, that the obstetric nurse maintained her own book
 
of vital events. This book contained information about deaths occurring soon
 
after birth which were not included in the hospital statistics nor in the
 
Investigation. These searches for unregistered deaths have necessitated
 
delays in processing and analyzing the material. However, this emphasis on
 
quality is a required component of research, and if additional deaths can be
 
found, they will be included in the final report! Comparisons of results
 
among the projects indicate certain deficiencies in completeness of the data
 
in a few projects which are apparent in the interpretation of the material.
 

Although the primary source of information regarding the occurrence
 
of a death was the death certificate, in the planning phase it was recog­
nized that some of the deaths would not be registered and that other means
 
of knowing about them should be incorporated into the local procedures.

Registration of deaths was believed to be nearly complete in cities but less
 
complete in rural areas. However, it was soon discovered that deaths in
 
early life without registration either as births or deaths were occurring in
 
hospitals in the cities, even in university hospitals. Tabulations from the
 
probability sample of households of their members (the population) and the
 
vital events in the 12 months prior to the household interview proved useful
 
in estimating birth and death rates in the population and, thus, for judging
 
the accuracy of death rates in the Investigation. Also, another useful meas­
ure was the level of the death rate in the first 24 hours of life. In the
 
United States this death rate has been reduced from a higher level to approx­
imately 10 deZts per 1,000 live births and has remained at this level for
 
several years. Actions already taken in this field are described in the
 
note prepared for the WHO Consultation on Fetal, Infant and Childhood Mortal­ity.(55
 

*Since the tabulations were prepared for this report, 9 additional question­
naires have been received for deaths in the first year in Medellin, mainly
 
deaths without registration. In San Juan, the principal collaborator has
 
obtained information indicating 35 additional deaths in the first year.
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In all projects search for all deaths under 5 years of age was recom­

mended. Although the WHO'definition* of a live birth was to be used irre­

spective of local laws and practice, the registration as a fetal death of a
 

liveborn child who died shortly after birth was a possible source of a missin 

neonatal death. In several areas investigations were made of fetal deaths 

to determine if, in fact, any of those deaths were actually deaths of live­

born children which should be included in the Investigation. This was done 

La Paz and on a sample basis in Santiago, Sgo Paulo and Cali.routinely in 
In all of these projects, unregistered deaths of liveborn children were dis­

covered from this activity, with La Paz being more productive than the other
 

areas.
 

Other sources of checking for unregistered deaths were the records
 

of the Investigation, the questionnaires for the deaths and for the sample
 

of households. For example, each death of a liveborn product of a multiple
 

pregnancy should have been included in the file of deaths from which the
 

deaths to be investigated (all in some areas and only a sample in others)
 

were drawn. Often, however, although both twins may have died only one
 

death certificate had been filed. From the reproductive histories of the
 

mothers and from the section on deaths in the past year, information was
 

available for deaths eligible to be included in the Investigation. Also,
 

deaths under 5 years of age reported in the sample of households as having
 

occurred during the time period of the Investigation were checked against
 

the death file and a few such deaths were added from this source, notably
 

in Recife and La Paz.
 

Careful checking to assure inclusion of all deaths under 5 years of
 

age during the period of the Investigation was encouraged in all of the pro­

jects. The extent and intensity of the checking varied with the projects.
 

In those cities in which the deaths were selected by sampling, as in Cali,
 

Medellin, Santiago and S9o Paulo, search for deaths without registration
 

proved complicated and the results cannot be measured as well as in the other
 

projects.
 

Special mention must be made of the Kingston project. There deaths
 

in hospitals were reported immediately to the local staff and were the source
 
The completed questionnaires
of information for the home visits by nurses. 


were matched with death certificates in the final phase of the Investigation.
 

Some death certificates in Jamaica are filed many months after the death, due
 

*"Live birth is the complete expulsion or extraction from its mother of a
 

product of conception, irrespective of the duration of the pregnancy, whicl
 

after such separation, breathes or shows any other evidence of life, such
 

as beating of the heart, pulsation of the umbilical cord, or definite move­

ment of voluntary muscles, whether or not the umbilical cord has been cut
 

or the placenta is attached; each product of such a birth is considered lii
 

born." ()
 



at times to completion of the inquest and recording of autopsy findings. In
 
order to obtain information on deaths in early life, procedures for distin­
guishing live births and fetal deaths in accordance with the WHO definition
 
were established in the planning phase in Jamaica. Previously products under
 
2 pounds were considered nonviable and all were recorded as fetal deaths.
 

Data are provided in Table 2,regarding the deaths which have been 
included without registratioJin 9 projects. The other four projects, Cali, 
Ribeirgo Pr~to, Santiago and Sgo Paulo, are excluded since additional efforts 
to find missing deaths were concentrated only on the study of fetal deaths. 
The proportions of the deaths found in the first year without registration 
vary among the projects due in part to the type and quality of the registra­
tion systems in operation, as well as to the intensity of the efforts of the 
principal collaborators. In Cartagena and in the La Paz Area, such deaths 
constituted high proportions, 20.5 per cent in Cartagena and 13.2 per cent 
in La Paz (Figure 2). In San Juan Province 9.3 per cent and in the Kingston
 
Area 9.2 per cent of the deaths were not registered.
 

Table 2. Number and Percentage of Deaths Under 5 Years Without
 
Registration in 9 Projects, First Year of Investigation
 

Without registration
Total
Project 

deaths Number Per cent
 

Cartagena 621 127 20.5
 
Chaco Province 885 60 6.8
 
Kingston Area 1,003 92 9.2
 
La Paz Area 1,982 261 13.2
 
Medellin 692 35 5.1
 
Monterrey 2,321 110 4.7
 
Recife 2,035 48 2.4
 
San Juan Province 1,039 97 9.3
 
San Salvador Area 1,820 52 2.9
 

In all but two of these areas deaths without registration usually
 
occurred in early life, that is in the neonatal period (first 28 days of
 
life) (Table 3). For this age period nearly half of the deaths in Cartagena
 
were not registered, in La Paz 22 per cent and in San Juan Province 20 per
 
cent. In San Salvador, soon after the initiation of the project, many deaths
 
in early life in the central hospital were discovered to be without registra­
tion. The staff of the project took the necessary actions for registration
 
at that time and the data received on the completed questionnaires indicated
 
that death certificates had been completed. Actually the official infant
 



,L!Lgure 2 

DEATHS UNDR ,5 YEARS:-WITHOUT RECISTRATZON IN 9 .PROJECTS,9
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death rate has increased in El Salvador from 59.2 in 1968 to 63.3 in 1969
 

and 66.8 in 1970 and it is not known whether registration of deaths, espe- 7) 

cially of prematures in hospitals, has accounted for some of 
the increase 

Later when the rates for the San Salvador project are presented, it will be 

clear that the rates for the country should be much higher.
 

As expected, high proportions of deaths in the first 24 hours of life
 

were not registered. Figure 3 shows the percentage of deaths in the first
 

24 hours of life and in the remainder of the neonatal period (1-27 days)
 

without registration. In Cartagena over 60 per cent of the deaths in the
 

first 24 hours of life were found through search of books of obstetric and
 

The search for these deaths which was organized by the
pediatric services. 

principal collaborator was successful. However, no such search can be made
 

easily for deaths in homes in this or other projects and there is no doubt
 

that there are some deaths in homes without registration.
 

Figure 3 

NEONATAL DEATHS WITHOUT REGISTRATION FOR TWO AGE GROUPS 
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Table 34 -Number ned1Percentage of Diaths Under, 5 'Years Without Registration 
by,Age! Group in9 Projects,: First Year of nvestigation 

Without Without Without
 
Total. re itra Total registration Total registration
Toa .oa
 

Ago Group deaths -Num- Per deaths Num- Per' deaths Num- Per 
bar cent ber cent ber cent 

CARTAGENA CHACO PROVINCE KINGSTON AREA
 

Deaths under 5 years 621 127 20.5 885 60 6.8 1,003 92 9.2 

Infant:.deaths 451 118 26.2 710 54 7.6 833 74 8.9 

Neonatal 218 106 4.6 269 36 13.4 534 33 6.2 

Under 1 day 
'1-27 days 

87 
131 

55 
51 

63.2 
38.9 

102 
167 

29 
7 

28.4 
4.2 

166 
368 

16 
17 

9.6 
4.6 

Postneonatal 233 12 5.3 441 18 4.1 299 41 13.7 

Deaths, 1-4 years 170 9 5.3 175 6 3.4 170 18 10.6 

LA PAZ AREA MEDELLIN MONTERREY 

Deaths under 5 years 1,982 261 13.2 692 35 5.1 2,321 110 4.7
 

Infant deaths 1,341 198 14.8 463 29 6.3 1,909 110 5.8 

Neonatal 569 127 22.3 191 24 12.6 856 105 12.3 

Under 1 day 150 64 42.7 73 9 12.3 360 97 26.9 
1-27 days 419 63 15.o 1.8 15 12.7 496 8 1.6 

Postneonatal 772 71 9.2 272 5 1.8 1,053 5 0.5 

Deaths, 1-4 years 641 63 9.8 229 6 2.6 412 -

RECIFE SAN JUAN PROVINCE SAN SALVADOR AREA
 

Deaths wder 5 years 2,035 48 2.4 1,039 97 9.3 1,820 52 2.9
 

Infant deaths 1,500 34 2.3 988 96 9.7 1,304 40 3.1
 

Neonatal 564 11 2.o 410 82 20.1 455 22 4.8
 

Under 1 day 169 5 3.9 109 43 39.4 155 1? 7.7
 
1-27 days 395 6 1.5 301 39 13.0 300 10 3.3
 

Poatneonatal 936 23 2.5 478 14 2.9 849 18 2.1
 

Deaths, 1-4 years 535 14 2.6 151 1 0.7 516 12 2.3
 

In nearly all the projects high proportions of births occur in hos­
pitals as shown by preliminary counts from the sample. In Recife, for in­
stance, 76 per cent of the births in the first year occurred in hospitals
 
and 24 per cent in homes. Later when analyses are completed of data from
 
the sample and for the two years of deaths comparisons will assist in the
 
interpretation of the completeness of these data on mortality. However, a
 
this time the findings should be viewed by each principal collaborator in
 
terms of possibilities of additional searches and completion of question­
naires for the deaths found in order that death rates in his final report
 
may be as accurate and complete as possible.
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The study of other data such as those on birth weights will contrib­

ute t6'easuring indirectly the problem of registration as well as leading
 
to a better understanding of the differences in the role of factors influ­
encing mortality in early life. The differences in the distribution of
 
deaths by birth weight are so puzzling that much more needs to be known
 
about reproduction, birth weight and mortality in early life. If registra­
tion of deaths is incomplete, registration of births will likewise be incom­
plete especially of births of low birth weight. Thus, even if data on live
 
births were available in all of these areas, their completeness and quality
 
need improvement.
 

The proportion of deaths in which home interviews were conducted
 
varied widely in the projects and depended on the completeness and accuracy
 
of the address given on the death certificate or hospital record. Also, the
 
late discovery of unregistered deaths after the field work was thought to be
 
completed, and several months after the death had occurred, resulted in
 
serious handicaps for carrying out home interviews. This was especially true
 
in projects of Cartagena, La Paz, Medellin and Monterrey.
 

Finally, the quality of information, especially the clinical data,
 
depends on the place of birth and of death. The place of birth was usually
 
obtained in the family interview. However, when the death occurred in the
 
hospital soon after birth, the clinical records in the hospital provided the
 
place of birth as well as the place of death. Data regarding the place of
 
birth and the place of death are given in a later section of this report.
 
Also, the source of medical data for the assignment of multiple causes is
 
provided in the section on causes of mortality. Thus, throughout this re­
port the quality of the basic information is considered in relation to the
 
results of the Investigation.
 



III. MORTALITY IN CHILDREN UNDER 5 YEARS OF AGE
 

The 13 projects in Latin America vary 	widely not only in size, but
 
in social and cultural characteristics. Six projects are strictly of
 

n populations while seven have suburban and/or rural populations also.
 
presentation of the material on mortality in this report will be prin-

Jlly for the 13 central cities and for the suburban and rural areas when­
possible. Four of the suburban and rural areas are small and, thus,
 
for the two years are needed for detailed analyses. In this chapter,
 

ality by age group is considered first followed by mortality by causes.
 
section on causes of mortality treats separately infant and neonatal mor­
ty and mortality in early childhood. Due to the importance of infectious
 
ases and nutritional deficiencies, individual sections are devoted to
 
e subjects. For certain groups of causes, such as congenital anomalies
 
the infectious diseases, data for the 	cities and the other areas are com­
d for presentation. Likewise, neonatal mortality is analyzed for the 13
 
ects.
 

;ality by Age Group
 

Death rates under 5 years of age for the projects are presented in
 

.e4 for an overall view of mortality in the central cities and in the
 
irban and rural areas and the rates in the 13 cities are shown in Figure 4.
 

able 4. Deaths under 5 Years with Rates per 1,000 Population for 13
 
Projects with Subdivision into Central Cities and Other Areas,
 

First Year of Investigation
 

Project Number Rate Project Number Rate
 

L 964 15.8 Ribeirao Pr~to Area 615 16.2
 
tagena 621 13.8 Ribeirgo Preto 251 12.0
 

Franca 	 257 27.2
 
o Province 	 885 23.1 Rural communities 107 13.8
 
-osProvnca4e 23.
 
sistencia 452 21.4 San Juan Province 1,039 20.5
 
aral 433 25.2 San Juan 133 10.3
 

3ston Area 1,003 11.1 Suburban departments 360 21.1
 
Lngston 920 11.1 Rural departments 546 26.5
 
b. Andrew, rural 83 10.6 San Salvador Area 1,820 24.8
 

?az Area 1,982 24.3 San Salvador 1,334 21.4 
i Paz 1,913 23.9 Rural communities 486 43.0 
Lacha 69 40.6 Santiago Area 1,O18 11.8 

Bllin 692 14.3 	 Santiago 915 11.6
 

Suburban communities 103 14.5
 
berrey 2,321 16.8 


2,203 17.0
Lfe 	 2,035 29.911Sgo Paulo 
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Figure 4
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Four cities had high rates exceeding 20 deaths per 1,000 population 
(Recife,
 

La Paz, San Salvador and Resistencia), four cities had relatively 
low rates
 

of 10-12 (San Juan, Kingston, Santiago and Ribiergo Pr&to) and 
five had death
 

Even the lowest rates were more than double
 rates of intermediate size. 

those in Canada and the United States (4.6 and 4.8 respectively) and thus,
 

the factors responsible for these high rates, even in cities 
with medical
 

facilities, require critical evaluation.
 

The suburban and rural areas included in this Investigation 
are in
 

relatively close proximity to the central cities and thus, 
do not necessarily
 

However, analysis of mortality in
 represent rural areas in the Americas. 


these areas serves to indicate the approximate size of problems 
and certain
 

factors that have direct relationship to them. In Figure 5 the death rates
 

under 5 years of age are shown for the suburban and rural 
areas of 7 projects
 

with the rates for the corresponding cities also shown for 
comparison. The
 

projects have been ranked according to the death rates in the 
rural areas.
 

In San Salvador, the three rural communities near the city had 
a death rate
 

of 43.0, which was over twice as high as that of the city of San 
Salvador,
 

21.4 per 1,000 population. Likewise, in the La Paz project, although the
 

city had the high rate of 23.9 per 1,000 population, the small community 
of
 

In the two areas of Chaco
Viacha had a rate almost twice as high, 40.6. 


Province, however, the difference between the rate of 21.4 for the 
city of
 
In the


Resistencia and that for the rural departments of 25.2 was small. 
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7 PROJECTS VITH URBAN AND RURAL ARIAS,
MORTALITY UNDER 5 TEARS IN 
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Ribierao Prato project, the death rate for Franca, a community in the in
 

rior, was over twice as high as that for the city of Ribeirao Pr~to. For the
 
five rural communities near Ribeirao Pr~to, the number of deaths was small
 

and data for the two years will assist in evaluating the death rate. Only
 

slight differences were noted in the two parts of the Kingston and Santiago
 
projects, and in both instances data for two years will be preferable for
 

consideration of differences. San Juan Province in Argentina has a large
 
rural area as well as a large suburban area while the city is small. The
 

city of San Juan has the lowest death rate of the central cities and the rate
 

in the rural departments of San Juan Province is over twice that in the city.
 

The numbers of deaths with rates are given for the cities and for the
 

other areas by age group in Table 5. Since four of the areas other than the
 
central cities are small, analyses of the findings in these areas are limited
 
in this report. The four are Viacha, the rural communities of Ribeirao Prato,
 

the suburban area of Santiago and rural St. Andrew. However, the five pro­
jects with larger rural and suburban areas are included in analyses and dis­
cussion which follow. In presentation of some of the material, the projects
 
are treated as a whole.
 



Mortality in infancy (under 1 year of age) has been divided into the
 
neonatal° aid poatneonatal periods (Figures 6 and 7). Also, the death rate
 
in the neonatal period is given for the first day of life and for the remain­
der of the neonatal period, 1-27 days, Although variations in neonatal death
 
rates reflect to some extent the completeness of information, the postneonatal
 
death rates indicate the size of health problems to be solved. The factors
 
responsible for excessive postneonatal mortality will be clarified as material
 
is analyzed and results presented.
 

Table 5. Deaths and Death Rates* under 5 Years by Age Group in Central Cities and Other Areas, 
First Year of Investigation 

Deaths Rate Deaths Rate Deaths Rate Deaths Rate Deaths Rate Deaths Rate Deaths Rate 
Cali C"Nrtagena Kingston la Paz 
 Medellin Monterrey Recife
 

Deaths under 5 years 964 15.8 621 13.8 920 11.1 1,913 23.9 692 14.3 2,321 '16.8 2,035 29.9 
Infant deaths 659 53.1 451 48.0 776 41.9 1,297 76.3 463 46.3 1,909 57.7 1,500 91.5 

Under 1 day 106 8.5 87 9.3 159 8.6 143 8.4 73 7.3 360 10.9 169 10.3 
1-27 days 191 15.4 131 13.9 348 18.8 404 23.8 118 11.8 496 15.0 395 24.1 
28 days-5 months 198 16.0 115 12.2 136 7.4 430 25.3 151 15.1 727 22.0 599 36.5 
6-11 months 164 13.2 118 12.6 133 7.2 320 18.8 121 12.1 326 9.8 337 20.5 

Deaths, 1-4 years 305 6.2 170 4.7 144 2.2 616 9.6 229 5.9 412 3.9 535 10.1 

1 year 166 13.5 112 12.6 74 4.2 390 24.4 131 13.6 229 7.4 313 22.4 
2-4 years 139 3.8 58 2.1 70 1.5 226 4.7 98 3.4 183 2.4 222 5.7 

Ribei~ a 
Resistencia Peirgo San Juan San Santiago SAo P 

_______ rato ______ Salvador Stao SaPaulo 

Deaths under 5 years 452 21.4 251 12.0 133 10.3 1,334 21.4 915 11.6 2,203 17.0
 

Infant deaths 380 76.0 211 46.9 122 42.7 1,020 76.7 798 50.5 1,917 69.0 
Under 1 day 58 11.6 41 9.1 17 5.9 125 9.4 98 6.2 320 11.5
 
1-27days 96 19.2 67 14.9 51 17.8 236 17.7 211 13.3 648 23.3
 
28 days-5 months 153 30.6 73 16.2 45 15.7 411 30.9 380 24.0 720 25.9
 
6-11 months 73 14.6 30 6.7 9 3.1 248 18.6 109 6.9 229 8.2
 

Deaths, 1-4 years 72 4.4 40 2.4 11 1.1 314 6.3 117 1.8 286 2.8
 

1 year 50 11.1 21 5.0 6 2.4 193 15.2 69 4.5 140 5.4
 
2-4 yearn 22 1.8 19 1.5 5 0.7 121 3.3 48 1.0 146 1.9
 

Other aren Chacol Franca Ribeirio San Juan, San Juan,
rural Prato, rural suburban rural 

Deaths under 5 years 433 25.2 257 27.2 107 13.8 360 21.1 546 26.5 

Infant deaths 330 84.6 213 84.2 88 48.4 317 83.4 .449 98.0 
Under I day 44 11.3 31 12.2 15 8.2 47 12.4 45 9.8
 
1-27 days 71 18.2 85 33.6 30 16.5 106 27.9 144 31.4
 
28 daya-5 months 149 38.2 72 28.4 33 18.1 115 30.3 197 43.0
 
6-11 months 66 16.9 25 9.9 10 5.5 49 12.9 63 13.8
 

Deaths, 1-4 years 103 7.6 44 6.1 19 3.1 43 3.2 97 6.1
 
I-ear 65 19.1 20 10.0 8 5.0 28 8.2 58 14.5
 

years 38 3.7 24 4.6 5 2.5 15 1.5 39 3.2 

3an Salvadoz Santiago St. Andrew, Viacha 
rural suburbanrur__ 

Deaths under 5 years 486 43.0 103 14.5 83 10.6 69 40.6 

Infant deaths 284 101.4 93 65.3 57 33.5 44 110.0
 

Under 1 day 30 10.7 7 4.9 7 4.1 7 17.5
 
1-27 days 64 22.9 21 14.7 20 11.8 15 37,5
 
28 days-5 months 100 35.7 44 30.9 17 10.0 12 30.0
 
6-11 months 90 32.1 21 14.7 13 7.6 10 25.0
 

Deaths, 1-4 years 202 23.0 10 1.7 26 4.2 25 18.8
 

I-zear 104 43.3 6 4.1 12 7.5 19 59.4
 
2 yearn 98 15.3 4 0.9 14 3.0 6 5.9
 

'Rate per 1,000 live births for deaths under I year and per 1,000 population for other age groups.
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The infant death rates in-these '13 citiies vary from 41.9 in Kingston
 

and 42.7 in San Juan to 91.5 in Recife (Figure 6). Even the lower rates are
 

excessive when compared with those,inthe Unite,States and Canada which are
 

shown for reference in Figure 6. Infant mortar'ity was generally higher in
 

the rural and suburban portions,of the projects (Figure 7). An exception is
 

noted in the Kingston project where'the infant death rate was slightly lower
 

in rural St. Andrew than in the city.
 

Although the standard being used for mortality in the first day of
 

life is 10 deaths per 1,000 live births, in only four cities are the death
 

rates as high as this standard; Monterrey, 10.9; Resistencia, 11.6; Recife
 

In three others, the rates nearly reached the
10.3; and Sgo Paulo, 11.5. 

standard; 9.3 in Cartagena, 9.1 in Ribeirgo Prato, and 9.4 in San Salvador.
 

The lower rates in the other cities probably indicate some missing deaths;
 

namely, 8.5 in Cali, 8.6 in Kingston, 7.3 in Medellin, 8.4 in La Paz, 
5.9 in
 

At least, in these cities further search is
San Juan, and 6.2 in Santiago. 

advisable to prove or disprove the suitability of this standard! Although
 

the WHO definition of a live birth was to be followed in this Investigation,
 

some obstetricians and midwives may not have been aware of the definition,
 

and the information on hospital charts did not permit the distinction 
be­

tween afetal death and a live birth. For example, a hospital in one of the
 

cities had an unusually high fetal death rate and very few live births 
with
 

*It is expected that the death rate in the city of San Juan will be increased
 

by the inclusion of the additional deaths already found there, and, thus,
 

will meet the standard of 10 deaths per 1,000 live births in the first day
 

of life.
 



Low birth weights, while another hospital in ,the same city had a low fetal 
leath rate and many live-births with ,low birth weights.. The principal col-

Laborator reviewed the information in the first hospital and was able to 
Ldentify several deaths, but usually the data were not sufficient for reclas­

3ification even if some of the fetal deaths were in fact live births and neo­

iatal deaths.,
 

INFANT MORTALITY BY AGR.GROUPI N.,7 PROJZCT .WITH URIANANUULAlo AR 
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Another indicator used to evaluate completeness is a neonatal death
 

rate of around 30 per 1,000 live births for areas with infant death rates of 

at least 50. Such a figure is in accordance with the relationship of neona­

tal and infant death rates in the United States when the latter were of the 

order of 50 per 1,000 live births. For infant death rates of 40-4 9 , the neo­

natal death rat Ihould probably be at least 25. However, as pointed out by 

Shapiro, et al,Z it may be that some of the pregnancies that are destined
 

to end in a neonatal or first-week death in the United States terminate in
 

fetal deaths in other countries. On the basis of these assumptions, the five
 

cities and four other areas which may have complete or nearly complete neona­
tal death rates are as follows:
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Cities Other areas 

Kingston 
La Paz 
Recife 
Resistencia 
Sao Paulo 

27.4 
32.2 
34.'4 
30.8 
34.8 

Franca 
San Juan, suburban 
San Juan, rural 
San Salvador, rural 

45.8 
40.3 
41.3 
33.6 

In the-rural departments of Chaco Provincei the-neonatal death rate was 29.5 
per 1,000 live births, indicating only a possible slight deficit. The four 
small rural and Suburban Aras are excluded from this discussion since the 
numbers of deaths imay be Joi :due .ito chance. 

For eightcitias in which the neonatal death rates were too low in
 
accordance with'these standards, the numbers of neonatal deaths and of deaths
 
under 5 years of age expected and obtained are given in Table 6.
 

Table 6. Neonatal Deaths and Deaths Under 5 Years
 
Expected* and Obtained in Selected Cities,
 

First Year of Investigation
 

Deaths under
Neonatal deaths 

5 years 

City Epc- O nObtained Num- Per 
iEec-d Num- Per ec- Num- Per 

ber cent ber cent 

Cali 372 297 79.8 1039 964 92.8 
Cartagena 235 218 92.8 638 621 97.3 
Medellin 250 191 76.4 751 692 92.1 
Monterrey 993 856 86.2 2458 2321 94.4 
Ribeirao Pr8to 112 3.08 96.4 255 251 98.4 
San Juan 72 68 94.4 137 133 97.1 
San Salvador 399 361 90.5 1378 1334 96.8 
Santiago 474 309 65.2 1080 915 84.7 

*Based on 30 neonatal deaths expected per 1,000 live
 

births in cities with infant death rates of 50 or
 
over and 25 neonatal deaths per 1,000 live births
 
in cities with infant death rates of less than 50.
 

Using the stated assumptions, deficits of 35 and 20 per cent are noted
 
in the numbers of neonatal deaths in Santiago and Cali. However, based on
 
ill deaths under 5 years, the deficits are less than 10 per cent in all ex­
cept Santiago. Since some of the numbers are small and variations due to
 
T-hance are expected, the data for the two years are needed. In some areas,
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the procedures were revised during the Investigation and registration improved
 

in the second year. However, searches are advisable at once to obtain addi­

tional deaths and to insure that the efforts are thorough in all areas. These
 

are minimum standards and the neonatal death rates in excess of 30 per 1,000
 

live births in several areas indicate the probability that neonatal death rates
 

in most of these areas would not be as low as 25 or 30 per 1,000 live births.
 

Also, there may be deaths in other age groups which are not registered or not
 

known. The bases for the calculation of these rates, the estimated numbers of
 

live births, may be too high in certain areas. However, the data at this time
 

serve to point out possible problems and indicate the need for searches locally
 

in order to insure that the differences in neonatal death rates are real and
 

not due to local procedures. The assessment of the completeness of data in
 

the neonatal period is a challenging problem that warrants further study.
 

Although variations are evident in the neonatal death rates, they are
 

much smaller than the variations in the postneonatal rates. For example, the
 

postneonatal death rate in Recife of 57.0 per 1,000 live births is nearly
 

four times the rate in Kingston and eight times that in the United States.
 

Reduction in infant mortality will be effected principally in the postneona­

tal period and the important role of nutritional, environmental, and other
 

factors will be clarified in the sections which follow.
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Figure 9 
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In the four-year age group, 1-4 years, in each area usually over half 

of the deaths were of children in the second year of life, that is, one year 
of age. The death rates for children one year of age and for those 2-4 years 

of age are shown for cities in Figure 8. For those one year of age, the 

variation in the cities is from 2.4 in San Juan to 24.4 per 1,000 population 
in La Paz, and for those 2-4 years from 0.7 in San Juan to 5.7 in Recife. 
Thus, death rates in early childhood continue to be high in La Paz and Recife 

and low in San Juan. However, of the deaths under 5 years in La Paz and 

Recife, 88 and 89 per cent, respectively, occurred in the first 2 years of 

life, and, thus, prevention of excessive mortality should be centered prin­

cipally in infancy and the second year of life. 

In the suburban and rural areas'shown for seven projects in Figure 9,
 

the death rate of children 1 year of age, that is, in the second year of life,
 

was very high in rural areas of the projects of La Paz and San Salvador. The
 

death rate in the small community of Viacha of 59.4 in the second year of life
 

was exceedingly high and nearly two and one-half times the rate in La Paz.
 

Also, in the San Salvador project, the rate of 43.4 per 1,000 population for
 

the rural communities was nearly three times the rate of 15.2 in the city of
 

San Salvador. In Chaco Province, Ribierao Pr~to Area and San Juan Province, the 
rates in the rural areas were higher than in the central cities. The death
 
rate was also relatively high in the rural communities near San Salvador in
 
the 2-4 year age group.
 



The section on mortality by age group has indicated excessive mortal­

ity in infancy and in the second year of life in several cities and especially
 

in rural areas of projects:of!La Paz and San Salvador.: In the:following sec­
rates will be" analyzed.tions the principal causes of' these high death 

Mortality'by ' Causes 

Efforts halve been made'to obtain a complete record of the past. his­
tory and fatal illness of the child, results of laboratory and other exam­
inations and autopsy findings in order to determine the multiple causes of 
death. This approach is permitting the establishment of important inter­
relationships as well as a precise measurement of high risk conditions such
 
as immaturity and nutritional deficiencies. 

All pertinent information collected in the study of each death is con­
sidered in the assignment of causes of death. The starting point is selec­
tion of the underlying cause for which the international rules o T8election
 
and modification of the International Classification of Diseasesf 8 are fol­
lowed. The associated causes are assigned next in accordance with rules and
 
coding pf5 edures developed in the Investigation and presented in a previous
 
document. j The International Classification of Diseases is being used to
 
classify the causes of death and the groupings and nomenclature used through­
out this analysis are based on that official document.
 

The various points discussed in the chapter on quality of data have
 
obvious implications for knowledge of causes and for determining factors of
 
death. The place of birth and of death, as well as the qualitative and 
quantitative aspects of the sources of information such as clinical and au­
topsy records, medical interviews and medical certification of causes of 
death, are decisive for accurate knowledge of the causes of death. 

Table 7. Source of Medical Information for Deaths under 5 Years in 13 Projects,
 
First Year of Investigation
 

Hospital, clinic or physician Home 
With Without medical No addi-

Project Total Total medical medical interview tional in­
interview interview only formation 

Num- Per Num- Per Num- Per Nun- Per Num- Per 
ber cent ber cent ber cent ber cent ber cent 

Cali 964 63o 65.4 116 12.0 514 53.3 170 17.6 164 17.0 
cartagena 621 522 84.1 86 13.8 436 70.2 57 9.2 42 6.8
 
Chaco Province 885 534 60.3 103 11.6 431 48.7 253 28.6 98 11.1
 
Kingston Area 1,003 836 83.4 106 10.6 730 72.8 139 13.9 28 2.8
 
La Paz Area 1,982 1,140 57.5 476 24.0 664 33.5 411 20.7 431 21.7
 
Medellin 692 431 62.3 68 9.8 363 52.5 152 22.0 109 15.8
 
Monterrey 2,321 1 630 70.? 270 11.6 1,360 58.6 416 17.9 275 11.8
 
Recife 2,035 1,108 54.4 646 31.7 462 22.7 772 37.9 155 7.6
 
Ribeir~o Prito Area 615 561 91.2 21 3.4 540 87.8 35 5.7 19 3.1
 
San Juan Province 1,039 942 90.7 466 44.9 476 45.8 88 8.5 9 0.9
 

San Salvador Area 1,820 1,005 55.2 439 24.1 566 31.1 736 40.4 79 4.3
 
Santiago Area 1,o18 826 d1.1 134 13.2 692 68.0 139 13.7 53 5.2
 
SIo Paulo 2,203 2,045 92.8 67 3.0 1,978 89.8 80 3.6 78 3.5
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The medical interviewers obtained information from hospitals, clinics,
 
private physicians and, if no medical attention was provided or if no satis­
factory record was available, a visit was made to the family to obtain perti­
nent data leading to reconstruction of the medical history of the deceased
 
child. Table 7 gives the number and percentage of deaths in which medical
 
information was available in hospitals, clinics, private physicians' offices,
 
and in medical interviews of the families and of those deaths in which the
 
only source available was essentially the death certificate. Figure 10 shows
 
in the left hand section the percentages in which hospitals, clinics, and
 
physicians were the source of information. In Sao Paulo, 93 per cent of the
 
deaths had medical information available from these sources including 3 per
 
cent with medical interviews of families also. In San Juan Province, 91 per
 
cent of the deaths had medical information with 45 per cent having medical
 
interviews of the families also, the highest percentage to have medical infor­
mation from the family as well as clinical information. The projects in
 
Recife and San Salvador had the lowest percentages of deaths with clinical
 
information, 54 and 55 per cent respectively . However, they had high per­
centages of deaths in which medical interviews were made in addition to hos­
pital and clinic visits as well as the two highest percentages in which the
 
only source of data was the medical interview (shown also in Figure 10). In
 
rural San Salvador, 62 per cent of the deaths had family interviews by the
 
physician as the only source of information. La Paz, Cali,and Medellin had
 
the highest percentages of deaths in which the death certificate was the only
 
source of data, 22, 17 and 16 per cent respectively.
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In the planning phase as well as during the Investigation, emphasis was
 

placed on the great value of pediatric pathology and autopsies. The quality
 
3nd quantity of these improved markedly during development of the study in
 

several projects. In fact, in San Juan Province, Argentina, the increase was
 
from 23 autopsies in the first 6 months to 146 in the second six months, that
 
is,from 4 per cent.to 32 per cent of the deaths. Table 8 gives the number
 
3nd percentage of deaths with autopsies for the 13 projects. The percentages
 
vary from 3 in Monterrey and the La Paz Area to 47 in the Kingston Area. In
 

the city of Ribeirao Prito, 46 per cent of the deaths had autopsies. However,
 
this percentage is reduced to 22 when the whole project is considered (Appendix
 
rable VIll).The percentages.of deaths with autopsies are shown in Figure.1l.
 

Table 8. Frequency of Autopsies of Deaths Under 5
 
Years in 13 Projects, First Year of Investigation
 

With autopsies
 
Project Deaths
 

Number Per cent
 

C94i 96 loo lO.4
 
Cartagena 621- 186 30.0
 
Chaco Province 885 90 10.2
 
Kingston Area 1,003 475 47.4
 
La Paz Area 1,982- 61 3.1
 
Medellin 692 50 7.2
 
Monterrey 2,321 65 2.8
 
Recife 2,035 566 27.8
 
Ribeirao Pr8to Area 615 136 22.1
 
San Juan Province 1,039 169 16.3
 
San Salvador Area 1,820 95 5.2
 
Santiago Area 1,o18 184 18.1
 
Sao Paulo 2,203 434 19.7
 

Since the number of autopsies increased during the Investigation, the
 
contribution of pathology findings will be greater in the second than in the
 
first year. Also, in the second year a working group on pediatric pathology
 
,Was held in order to standardize procedures as well as to plan for develop­
ments for improvement and extension of pediatric pathology in Latin America.
 

The quality and quantity of clinical and autopsy data affect to an
 
important extent the accuracy of certain diagnoses, such as some of the in­
ternal congenital anomalies. Such limitations have to be taken into account
 
when specific rates are compared. However, the completeness and quality of
 
the data which follow are undoubtedly far more reliable than would be obtained
 
from routine, official sources of information.
 

Appendix Table I gives the numbers of underlying and associated causes
 
of deaths for five age groups for the 13 central cities and.9 other areas in
 
these 13 Latin American projects. For presentation of the material in this
 
report, the underlying and associated causes are considered first within age
 
groups and then certain specific causes of importance are discussed.
 

http:Figure.1l
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Figure-,1 1'
 

FREQUENCY-,OF--AUTpSIES OF DEATUS:UNDER 5-YEARS IN-13PROJECTS
 

FIRST. YEAR. OF INVESTIGATItON
 

0 10 20 30 40 50
 

KINGSTON AREA F_"
 

CARTAGENA
 
RECIFE
 
RIBEIRRO PRETO AREA 
SKO PAULO
 
SANTIAGO AREA
 
SAN JUAN PROVINCE
 

CALI
 

CHACO PROVINCE
 

MEDELLIN
 
SAN SALVADOR AREA
 

LA PAZ AREA
 

MONTERREY
 

Infant Mortality 

The underlying and also the associated causes of death are being ana­

lyzed in order to understand the 'interrelationships of diseases and condi­
tions responsible for deaths. Appendix Table II provides data for 

underlying and associated causes of infant deaths with rates per 1,000 live 
causes are
births. In Table 9 and Figures 12 and 13, given in broad groups 

to indicate the problems and the geographic variations in infant mortality.
 

Figure 12 gives the underlying and associated causes in six broad groups for
 

nine cities, and Figure 13 gives similar data for urban and rural areas of
 

four projects. For four other areas, i.e., suburbon communities near Santiago,
 

rural St. Andrew, rural communities near Ribeirg~o Pr~to, and Viacha, less than
 

100 infant deaths were recorded, and, thus, subdivision by cause is not justi­

fied for the first year.
 

The underlying causes of infant mortality in broad groups are considered
 

Certain causes of perinatal mortality (760-778) as the underlying cause
first. 

The varia­accounted for 13-27 deaths per 1,000 live births in these areas. 


tion in mortality from these causes which are present at birth or result from 

maternal conditions andtherefore, act mainly in the neonatal period is less
 
rates from causes influenced by the environment
than that observed in death 




Table 9. Underlying and Aseociated Cause@ of Infnt Deaths in Broad Groups with Rates 
par 1,000 Live Births in Central Cities and Other Areas, First Year of Investigation 

Nutri- Respi- Certain perinatal Other 
Infectious tinl rtoycue
 

Central city and All cases dipeases ratory caus e CAuses 
diseases Imaturity Other

other areaan tp fcas' us- Nss um-o Num; -ate Num,'Rt Nu. at 
and type of au Rate Nu- Rate Rate Rt u Rate Rate 

bar ber bar bar ber bar bar 

Cali 
Underlying ........ 659 
Associated ....... 1055 

53.1 
85.1 

261 
139 

21.0 
11.2 

37 
148 

3.0 
11.9 

86 
191 

6.9 
15.4 

7 
171 

O.6 
13.8 

194 
164 

15.6 
13.2 

74 
242 

6.0 
19.5 

Cartagena 
Underlying ....... 
Associated ....... 

431 
83 

48.0 
88.6 

162 
132 

17.2 
14.0 108 

.1 
11.5 

- 48 
120 

-295.1 
12.8 

11 
128 

1.2 
13.6 

137 
112 

14.6 
11.9 

64 
233 

6.8 
24.8 

Chmco,Reeiatencia -1 

Underlying ....... 80 o6.0164 32.8 
Associated ....... 505 101.0 44 :8;8 :135p 27.0 

61''.2.246rr9.2 
74 14.8 

12 
83 

2.4 
16.6 

101 
42 

20.2 
-8.4 

46 
12? 

9.2 
25.4 

Chaco, rural 
Underlying ....... 
Asociated ........ 

330 
302 

84.6 
77.4 

144 
35 

' 

36.'9 5,_ 13 
9.0 '98. 25.1 

68 
8 

1. 
.9.4 

13 
39 

3.3 
10.0 

.? 
49 
21 

.12.6 
5.4 

51 
71 

13.1 
18.2 

Kingston 
Underlying 
Associated 

........ 776 

........ 1324 
41.9 
71.6 

211 
157 

11.4 
8.5 

12' 
92 

0.W6 .59 
5.0 .117 

",3.2 
. 

23 
360 

1.2 329 
19.5 310 

17.8 142 
16.8 .288 

7.7 
15.6 

La Paz 
Underlying ........ 1297 
Associated ....... 1423 

76.3 
83.7 

391 
108 

23.0 
6.4 

26 
309 

1.5 452. 
18.2 292 

"26.6 
17.2 

22 
243 

1.3 
14.3 

270 
168 

15.9 
9.9 

136 
303 

8.0 
17.8 

Medellin 
Underlying ....... 
Associated ........ 

463 
830 

46.3 
83.0 

176 
91 

17.6 
9.1 

35 
140 

1.5 
14.0 

50 
123 

,'5.0 
12.3 

4 
124 

0.4 
12.4 

137 
144 

13.7 
14.4 

81 
208 

8.1 
20.8 

Monterrey 
Underlying ....... 1909 
Associated ........ 3476 

57.7 
105.0 

757 
432 

22.9 
13.1 

31 
50 

0.9 
16.3 

311 
551 

9.4 
16.6 

40 
411 

1.2 
12.4 

468 
489 

14.1 302 
14.8 1053 

9.1 
31.8 

Recife 
Underlying ....... 
Associated ....... 

1500 
2932 

91.5 
178.8 

745 
457 

45.4 
27.9 

31 
577 

1.9 
35.2 

192 
529 

11.7 
32.3 

32 
356 

2.0 
21.7 

345 
247 

21.0 
15.1 

155 
766 

9.5 
46.7 

Ribeirlo Prato, city 
Underlying........ 
Associated ........ 

211 
443 

46.9 
98.4 

82 
35 

18.2 
7.8 

1 
70 

0.2 
15.6 

22 
75 

4.9 
16.7 

1 
78 

0.2 ..77 .17.1 
17.3 58 12.9 

28 
127 

6.2. 
28.2 

Ribeirlo PritoFranca 
Underlying ........ 
Associated ........ 

213 84.2 
391 154.5 

86 
27 

I 
34.0 
10.7 

-. 
8 

53 

. 
3.2 
20.9 

22, 
37 

8.7 
14.6 

-

77 39.4 
69 
66 

27.3 
26.1 

28 
131 

11.1 
51.8 

San Juan, city 
Underlying ........ 
Associated ........ 

122 
268 

42.? 
93.7 

37 
43 

12.9 
15.0 

'2 
23 

0.7 
8.0 

16 : 

32 
5.6 
11.2 

'1 
4o 

0.3 
14.0 

50 
65 

17.5 
22.7 

16 
65 

5.6 
22.7 

San Juan, suburban 
Underlying .. .... 317 83.4 
Associated ........ 692 182.1 

96 
106 

25.3 
27.9 

7 
73 

4 .5' 58 
.19.2 94 

i5. 
24.7 

1 
96 

0.3 
25.3 

103 
122 

27.1 
32.1 

42 
201 

11.1 
52.9 

. San Juan, rural 
Underlying ........ 449 98.0 159 34.7 26 5.7 100, 21.8 3 0.7 115 25.1 46 10.0 

Associated ......885 193.2 139 30.3 113 24-7 127 27.7 119 26.0 121 26.4 266 58.1 

San Salvador, city 
Underlying ........ 1020 76.7 517 38.9 20 1.5 153 11.5 2 0.2 222 16.7 106 8.0 
Associated ........ 1765 132.7 192 14.4 250 18.8 294 22.1 231 17.4 187 14.1 611 .45.9 

San Salvador, rural 
Underlying ........ 284 101.4 169 60.4 9 3.2 38 13.6 1 0.4 40 14.3 27 9.6 
Associated ........ 406 145.0 64 22.9 79 28.2 68 24.3 33 11.8 21 7.5 141 5o.4 

8-atiago, city 
Underlying ....... 798 50.5 202 12.8 28 1.8 202 12.8 '1 0.1 207 13.1 158 10.0 
Associated ........ 1453 92.0 194 12.3 20o3 12.8 220 13.9 193 12.2 252 15.9 391 24.7 

Slo Paulo 
30 1.1 516 18.6 317 iI."4Underlying ;......17 69.0 673 24.2 44 1.6 337 ' 12.1 

' i T ,; Associated "" 18 137.3 535 19.2 516 18.6 506 18.2 560 20.1 473 17.o 1228 44.2 

'Excluding 4 areas with insufficient death. for analysis at this time. 



which are more important in the postneonatal period. The death rates from these
 

perinata' causes may be seriously affected by registration practices and the 

failure to include deaths of infants of low birth weight-. The perinatal cau­

ses will be analyzed in greater detail in a section devoted to neonatal mor­

tality4
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wne :Lniec~ive and parasitic diseases constitute another important group 
group is composed almostof causes of infant deaths. Since at this age this 

The
entirely of infectious diseases, it is so designated in this section. 

of 11.4 per 1,000 live
death rate from this group varied from the low rate 


births in Kingston, to the high rates of 45.4 in Recife and 60.4 in the rural
 

In these rural communities, 60 per cent of the
communities of San Salvador. 
infant deaths were in this group and in Recife, one-half of the infant deaths
 

were attributed to infectious diseases.
 

The third important group was diseases of the respiratory system with
 

relatively high rates in the city of La Paz and in the rural iareas of Chaco
 

and San Juan Provinces.
 



The associated as well as the underlying causes of death 
contribute to
 

The associated
 
irknowledge of factors responsible for excessive mortality. 


tuses of death have a markedly different distribution 
than the underlying
 

Luses (as shown in Table 9 and Figures 12 and 13). 
According to the rules
 

the International Classification, immaturity 
as an underlying cause is
 

iot to be used if any other cause of perinatal mortality is 
reported." Thus,
 
The sum of
 

sually, immaturity is coded as an associated 
cause of death. 


Baths due to immaturity as an underlying or associated 
cause gives the total
 

Baths in which immaturity contributed directly 
or indirectly to mortality.
 

Recife, for example, immaturity was assigned 
as a cause for 388 deaths
 

a 

aich gave a rate of 23.7 per 1,000 live births.
 

Another important cause responsible directly 
or indirectly for high
 

The
 
nfant death rates in developing countries 

is nutritional deficiency. 


ole of this cause in mortality has not been 
revealed in the past, principally
 

ecause infectious diseases are usually assigned 
as underlying causes and also
 

ecause in the previous Revision of the International 
Classification of
 

iseases 10)deaths attributed to nutritional 
deficiency were coded in two sec-


Often in the 1955 Revision of the Classification 
they were coded to
 

ions. 

he category of nutritional maladjustment (772) in the group of Other Diseases
 

Some deaths would have been coded in the section
 'eculiar to Early Infancy. 

.orAvitaminoses and Other Metabolic Diseases.
 

In the 1965 Revision of the Classification 
in use at the present time,
 

iutritional deficiencies are brought together 
in one group entitled Avitamin-


Since deaths are rarely due
 
)ses and Other Nutritional Deficiency (260-269). 


a specific avitaminosis in developing countries, 
in the reports of the
 

:o 
 In
 
Investigation the term nutritional deficiency 

is used for this group. 


this report, thus, the term nutritional 
deficiency is essentially equivalent
 

to the group of conditions referred to as 
protein-calorie malnutrition.
 

As with immaturity, nutritional deficiency is 
usually assigned as an
 

For example, in the city of San Salvador, nutritional
 tssociated cause. 

the underlying cause of 20 infant deaths and as
 leficiency was assigned as 


As can be observed in Figures 12 and 13,
issociated cause of 250 deaths. 


iutritionaldeficiencies and immaturity appear 
as important associated causes
 

This is in marked contrast to the
 3nd not as underlying causes of death. 
 Likewise, the
 
Lnfections and to the other causes of perinatal 

mortality. 


Jeath rates from diseases of the respiratory system 
are usually higher as
 

Thus, the real magnitude of these
 associated than as underlying causes. 

use of the multiple causes approach.
aealth problems is measured by the 


Both immaturity and nutritional deficiency indicate 
a deficiency in
 

If immaturity, 777, is assigned, a code
 weight and development of a child. 


for nutritional deficiency is not needed to describe 
the deficiency state of
 

In areas where birth weights are not obtained and 
clinical data
 

the child. 

are incomplete, the distinction between an immature 

baby and one with nutri-


Such deaths would be assigned to a nutri­tional deficiency is difficult. 

Thus, the rules of the Investigation have been
 tional deficiency category. 


established to eliminate duplication and permit 
addition of these causes to
 



ho indrect norality. Table 10-.gives the numbers 
hW,their ,direc6t or,,idret-role. in 10mr 

ogideaths with rates from thesei two causes, separately,a'nd'6ombind.'I lso, 
the rates.are shown .in Figures,14 and 15. 

dabte s. Iaaturity andsutritional Deficiency as Aesoolated CasnesAof
 
Tifant Deaths with Rates per 10OO Live Births in CntralCities
 

.nd Other Areas, FYret Year of Investigation
 

Underlying or associated cans
 

Total 
Totalt 

~Iaturity 
or nutri- Nutritional 

Central city and' 
(atdhatarea 

tional 
deficiency 

maturity deficiency 

Num-ber Rate Num-b- Rate Num-ber Rate um-Ratebert 

CaL 659 53.1 363 29.3 178 14.4 185 14.9 
'Cartagena 451 48.o 276 29.4 139 14.8 137 14.6 
Kingston 776 41.9 487 26.3 383 20.7 104 5.6 
La Pan 1297 76.3 600 35.3 265 15.6 335 19.7 
Mede11n 463 46.3 283 28.3 128 12.8 155 15.5 
Monterrey 1909 57.7 1022 30.9 451 13.6 571 17.3 
Recife 1500 91.5 996 60.7 388 23.7 608 37.1 
Resistencia 380 76.0 241 48.2 95 19.0 146 29.2 
Ribeirao Prito 211 46.9 150 33.3 79 17.6 71 15.8 
San Juan 122 42.7 66 23.1 41 14.3 25 8.7 
Ban Salvador 1020 76.7 503 37.8 233 17.5 270 20.3 
Santiago 798 50.5 424 26.8 194 12.3 230 14.6 
Sao Paulo 1917 69.0 1149 41.3 590 21.2 559 20.1 

Other area*
 

Chco, rural 330 84.6 155 39.7 52 13.3 103 26.4 
'Franca 213 84.2 138 54.5 77 30.4 61 24.1 
San Juan, suburban 317 83.4 187 49.2 97 25.5 90 23.7 
San Juan, rural 449 98.0 261 57.0 122 26.6 139 30.3 
Ban Salvador, rural 284 101.4 122 43.6 34 12.1 88 31.4 

"&cluding 4 areas with insufficient deaths for analysis. 

In the areas with high infant death rates such as Recife, rural San
 
'-alvador,and rural San Juan, the death rates from nutritional deficiency are
 
.high and account for a sizeable portion of the total death rate. The varia­
tion in the death rates from nutritional deficiency from 5.6 in Kingston to
 
37.1 in Recife is greater than the variation in the rates due to immatu­
rity as an underlying or associated causefrom 12.1 in rural communities of 
San Salvador to 30.4 per 1,000 live births in Franca. Although the underlying 
cause of many of these deaths may be diarrheal disease or other infectious 
disease, preventive actions against these contributory causes may be as impor­
tant or even more important than those directed toward the underlying cause. 
These immature and nutritionally deficient infants are highly susceptible to
 
environmental hazards, mainly to infectious diseases. A significant reduction
 
of infant mortality would thus require both the reduction of deaths in the
 
highly vulnerable groups, immaturity and nutritional deficiency, as well as
 
an efficient control of infective and parasitic diseases. The interrelation­
ship of these causes will be presented in a later section.
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The underlying causes of neonatal and postneonatal mortality differ
 

markedly as given in Table 11. The postneonatal death rates were higher than
 

the neonatal rates in all of the cities except Kingston, San Juan and Ribeirao
 
The death rates from infec-
Preto, which had the lowest infant death rates. 


tious diseases in the neonatal and postneonatal periods are shown in Figures
 

Diarrheal disease, which is shown in the figures, constitutes a
16 and 17. 

high proportion of the deaths from infectious diseases in both age groups.
 

Table 11. Underlying Causes of Neonatal md Postneonatl Deaths with Rates per 1,000 Live Births 

inCentral Cities end Other Areas', First Ypar of Investigation 

Po Neonatal Pot-
Post- Neonatal
Pot- eonata
Post- NeooatalNeonatal 	 neonatal IneonatalI..._ nneonatal nsonatal neonatalUnderlying cause 	 Rat - b~er - bara~t 
tee - beru~t bar ar ~Rate 	 -R'ate1RateUndrlyngaus ba b~ar e - -t b1~Ratel Rat'er Rate Nbru o 

Calt Cartagena Restencia Ch -Rural Kingston
 

297 24.0 362 29.2 218 23.2 233 24.8154 30. 226 45.2 115 29.5 215 55.1 507 27.4 269 14.5 
All causes ............................... 


r 


Infective and parasitic diseases.. .000-136 
 40 3.2 	221 17.8 35 3.7 127 13.5 19 3.8145 2s. 21 5.4 123 31.5 74 4.0 137 7.4 

96 10.2 	12 2.L 125 25. 8 2.1 102 26.2 30 1.6 121 6.5 
Diarrheal disease .................... 009 19 1.5 192 15.5 12 1.3 


asles ..........................055 - 9 0.7 
 -	 40.4 9 1. - 11 2.8 - 2 0.1 

1.7 20 1.6 23 2.4 27 2.9 7 1.l 11 2. 13 3.3 2 0.! 44 2.4 14 o.8
21 

5 13 - 12 06 
Other................. Rest of 000-136 


Nutritional deficiency ............. 260-269 37 3.0 - 29 .1 11 

7.6 13 	 3.3 5514.1 19 1.0 40 2.2


Diseases of respiratory ysateu. 460-519 27 2.2 59 4.8 9 1.0 39 4.1 8 1. 38 
2.0 6 	1.5 2 0.5 38 2.1 30 1.6
 

Congenital anomalies ............?-759 17 1.4 12 1.0 13 1.4 13 1.4 6 1. 10 


Certain perinatal causes ........... 760-778 199 16.0 2 o.2 148 15.7 - 113 22. ­ 61 15.6 1 0.3 349 18.9 3 0.2
 

29 	7.4 27 1.5 47 2.5 

Ribeirlo Prito-
All other causes .......................... 14 1.1 31 2.5 13 1.4 25 2.7 7 1. 22 4.4 14 3.6 


Ci t -
Recife
Monterrey
La Paz Medellin 


547 32.2 750 44.1 191 19.1 272 27.2856 25.91053 31.8 564 34.4 936 57.1 108 24.0 103 22.9
 All causes ................................ 


5.8 650 	39.6 15 3.3 67 14.9
 
Infective and parasitic diseases...000-136 60 3.5 331 19.5 20 2.0 156 15.6139 4.2 618 18. 95 


1.2 136 13.6 76 2.3 441 13.3 75 4.6 500 30.5 11 2.4 40 8.9
 
Diarrheal disease .................... 009 43 2.5 223 13.1 12 


Masles .......................... 055. 66 3.9-
 5 0.5 - 7 1.7- 100 6.1 - 8 1.8
 

1.0 2.5 8 0.8 15 1.5 63 1.9 120 3.6F2 1.2 50 3.0 4 0.9 19 4.0 
Other ................. Rest of 000-136 17 42 


1.9 1 0.2
Nutritional deficiency............260-269 - 26 1.5 - 15 1.5 1 0. 30 0.9 - 31 

9.5 5 	1.1 10 2.2


Diseases of respiratory system .. . 0-519 150 8.8 312 18.4 7 0.7 43 4.3 86 2. 225 6.8 37 2.3 155 

1.2 7 1.6 5 1.1
0-7 9 0.6 0.6 1.:5 21 68 64 19 


Crtain perinatal causes ........... 760-778 288 16.9 4 0.2 140 14.0 1 0.1 50 15.2 6 0.2 375 22.9 2 0.1 78 17.3
 

All other causes.......................... 38 76 


Cogenital anomalies ............. 7.. 11 11 15 2.1 2.1 1.9 28 1.7 


2.2 4.5 9 0.9 36 3.6 60 1.:8 110 3.3 29 1.8 110 6.7 3 0. 20 4.4 

Ribeirio Prat- San Juan-City San Jun-Suurbani San Juan-Rural San Salvador-

City
Franca 


97 38.3 68 23.8 54 18.9153 40.3 16' 43.2'189 41.3 260 56.8 361 27.1 659 49.,
All causes ................................ 116 45.8 


6.1 73 19.2i 38 8.3 121 26.4 81 6.1 436 32,EInfective and parasitic diseases...000-136 29 11.5 5722.5 12 4.2 23 8.? 23 


009 28 11.1 52 20.6 8 2.8 17 5.9 19 5.0 47 12.41 31 6.8 95 20.7 44 3.3 37 27.J 

Measles.......................... 05 - 1 0.4 - 3 1.0 - 13 341 - 15 3.3 1 0.1 33 2.! 
Diarreal disease .................... 


7 1.5 U 2.4 36 2- 33 2.9Other.................... Rest of 000-136 1 0.4 4 1.6 4 1.4 4 1.4 4 1.1 13 3.4 


8 3.2 2 0. - 17 4.5 2 '0.4 24 5.4 - 20 1. 

Diseases of respiratory system .....460-519 7 2.8 15 5.9 4 . 112 4.2 10 2.6 48 12.6 22 4.8 77 16.8 22 1.?131 9.f
Nutritional deficiency ............. 260-269 ­

6 2.# 4 1.6 1 0.3 4 1.4 10 2.6 4 1.1 4 0.9 8 1.7 22 1.7 25 1.j
Congenital anomalies ................AO-759 


Certain perinatal causes ........... 760-776 69 27.3 - 50 17.5 1 0.3104 27.4 - 1118 25.8 - 222 16.? 2 0.;
 

All other causes.......................... 5 2.0 13 5.1 1 0.3 10 3.5 6 1.6 22 5.81 5 1.1 30 6.6 14 1.11 45 3.t
 

San Salvador- S Sao Paulo
 
Rural
 

34.8 949 34.1
All causes .............................. 94 33.6 190 67.9 309 19.6 489 30.9968 


Infective and parasitic diseases.. 000-136 31 11.1 138 49.3 28 1.8 174 11.0214 7.7 459 16.F 

12 4.3 11n541.1 12 0.8 154 9.7171 6.2 37. 13.:
 

Hassles..........................
 
Diarrheal diseee ....................009 


05 - 11 3.9 - 4 0.3 - 25 0..
 

Other.................... Rest of 000-136 29 10.4 12 4.3 16 1.0 16 1.0 43 1.5 59 2.:
 

Nutritional deficiency............. 260-269 - 9 3.2 - 28 1.8 2 0.1 42 1.
 

Diseases of respiratory system ..... 460-519 10 3.6 28 10.0 
31 2.0 171 10.8114 4.1 223 8.1
 

Congenital anomalies ............... 740-79 7 2.5 6 2.1 25 1.6 37 2.3 55 2.0 50 1.i
 

Certain parinatal causes ........... 760-778 41 14.6 - 2o6 13.0 2 0.1 36 19.31 10 0.
 
All other causes .......................... 1 1.8 9 3.2 19 1.2 77 4.9 47 1.7 165 5.
 

*Excluding 4 areas with insufficient death,% for analysis.
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The differences in death rates from these causes are greadt, specially in the
 
postneonatal.period, varying in the cities from 7.4 per 1,000 live births in 
Kingston to 39.6 in Recife and 49.3 in the, rural comnunities of San Salvador. 
,The causes of neonatal mortality will be considered separately in the follow­
ing section.
 

.:Figure 16,-.
 

NEONATAL AND POSTNE.ONATAL.,ORTALITY DUE, TO. INFECTIOUS DISEASES AS
 

UNDERLYING 'CAUSE IN CENTRAL CITIES, FIRST YEAR OF! INVESTIGATION
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Figure 17
 

NEONATAL AND POSTNEONATAL MORTALITY DUE TO INFECTIOUS DISEASES As 6?jDE'RLYING
 

CAUSE IN URBAN AND RURAL AREAS OF 4 PROJECTS, FIRST YEAR OF INVESTiGATION
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Neonatal Mortality
 

Neonatal deaths are those occurring within-the first ,28 days of life.
 
,,The context of neonatal mortality is very complex, since it involves:the ac­
tion of multiple factors that may go back into pregnancy and even earlier,
 
and also because such factors have health implications that go beyond the
 
neonatal period, often throughout a lifetime.
 

The health status of the mother prior to and during pregnancy as well
 
as the risks of labor and delivery are important determining factors in the
 
health condition of the product of conception. Despite the fact that normal­
ity is the rule in the course of pregnancy and delivery, the opportunities
 
for health hazards are numerous and varied in nature. The intricate inter­
relationships between maternal health and the state of health of the child
 

Table 12. Underlying Causes of Heonstal Deaths with Rates per 1,000 Live Births for Two 
" Age Uroupe in 13 Projects, First Year of Investigation 

Undir 7-27 Under 7-? 1 7-27 Under 7-27 
7 days dasa 7 days day@ 7 dajs days ? 43Y days 

bar Bate P br Rate Rate ber Rate RateRate ber bar Rate Rate her r 

Call Cartoona Chaco Province King ton Area La Paz Area 

190 21.3 79 8.9 374 18.5 160 7.9 333 19.1 236 13.6All n ns .................................... 232 18.7 '65 5.2 162 17.2 56 6.0 


2 0.2 18 2.0 2 0.1 29 1.4 7 0.4 36 2.1Diarrheal disease ..................... 009 2 0.2 17 1.4 - 12 1.3 
Other infectious diseaas ..... Rest of O-136 8 0.6 13 1.0 6 0.6 17 1.8 5 0.6 15 1.7 12 0.6 33 1.6 3 0.2 14 0.8 
Diseases of respiratory system ........ 460-519 7 0.6 20 1.6 3 0.3 6 0.6 4 0.4 1.9 7 0.3 12 0.6 34 2.0 7.117 123 
Conaairla anomalies ............... 740-759 13 1.0 4 0.3 11 1.2 2 0.2 9 1.0 3 0.3 25 1.2 15 0.7 5 0.3 6 0.3
 
Certain prinatal causes ............ 760-778 194 15.6 5 0.4 132 14.0 16 1.7 154 17.3 20 2.2 312 15.4 57 2.8 265 15.2 37 2.1
 

aternal conditions ................. 76-763 32 2.6 - 17 1.8 2 0.2 12 1.3 1 0.1 47 2.3 18 0.9 28 1.6 5 0.3 
Difficult labor, birth injury ... 764-768,772 39 3.1 1 0.1 23 2.4 1 0.1 40 4.5 3 0.3 45 2.2 3 0.1 64 3.7 5 0.3 
Conditions of placenta, cord ........770-771 11 0.9 . 21 2.2 2 0.2 11 1.2 - 11 0.5 1 0.0 21 1.2 4 0.2 

Hemolytlc disease ................... 774,775 4 .3 - 4 o.4 2 0.2 2 0.2 3 0.3 8 0.4 2 0.1 3 0.2 -

Anoxic, hypoxic conditions ............ 776 69 5.6 - 28 3.0 4 0.4 34 3.8 3 0.3 94 4.7 2 0.1 81 4.7 6 0.3
 
Imaturity ............................. 777 6 0.5 1 0.1 10 1.1 1 0.1 21 2.4 3 0.3 22 1.1 2 0.1 18 1.0 4 0.2
 
Other perinsatal causes .............. 769.778 33 2.7 3 0.2 29 3.1 4 0.4 34 3.8 7 0. 85 4.2 29 1.4 50 2.9 13 0.7
 

All other causes .............................. 8 0.6 6 0.5 10 1.1 3 0.-3 16 1.8 6 0.7 16 0.8 14 0.7 19 1.1 20 1.1
 

Medellin Honterrey Recife Ribheirio Pr;o Area San Juan Province 

All causes .................................... 150 15.0 41 4.1 606 18.3 250 7.6 397 24.7 167 10.2 192 21.7 77 8.7 252 22.4 158 14.1
 

Diarrheal disese ......................... 009 . 12 1.2 5 (1.2 71 2.1 4 0.2 71 4.3 3 0.3 39 4.4 6 0.5 52 4.6
 
Other ifectous disease... Rest of 000.136 5 0.5 3 0.5 14 o.4 49 1.5 8 0.5 1? 0.7 3 0.3 4 0.5 5 0.4 10 0.9
 
Dietaes &lf respiratory syntem ........ 460-519 3 0.3 4 . 27 0.8 59 1.8 12 0.7 25 1.5 6 0.7 10 1.1 12 1.1 A4 2.1
 
Congenital anomalies .................. 740-759 10 1.0 5 0.5 44 1.3 24 0.7 18 1.1 I0 0.6 11 1.3 6 0.7 11 1.0 4 0.4
 
Certain prinstal caus .............. 760-778 128 12.8 12 1.2 468 14.1 34 1.0 344 21.0 31 1.9 166 18.8 12 1.4 212 18.9 60 5.3
 

Maternal conditions ................. 760.'63 15, 1.5 1 0.1 45 1.4 4 0.1 12 0.7 2 0.1 11 1.2 1 0.1 16 1.4 4 0.4
 
'siftlcult labor, birth injury .... 764-768,772 23 2.3 2 0.2 101 3.1 8 0.2 63 3.8 9 0.5 33 3.7 3 0.3 58 5.2 17 1.5 

Conditions of placenta, cord ........ 770-771 19 1.9 2 0.2 63 1.9 6 0.2 34 2.1 1 0.1 12 1.4 - 24 2.1 5 0.4 
8emolytic disease ................... 774,775 5 0.5 - 8 0.2 1 0.0 4 0.2 1 0.1 2 0.2 1 0.1 4 0.4 8 0.7 
Anoxic, b.yroic condition. ............. 776 30 3.0 0.1 2.6 5 0.2 8.3 0.5 6.9 0.3 4 10 0.91 85 136 8 61 3 . 4.7 
Immaturity. ............................ 777 4o.4 - 36 11 1 0.0 32 2.0 - - 1 0.1 0.4 ­
other !,risatal nause ............. 769,778 32 3.2 L 0.6 130 3.9 9 0.3 63 3.8 lo 0.6 47 5.3 3 0.3 53 4.7 1 1.4 

All other causs ............................ 4 0.4 5 0.5 48 1.5 13 o.4 11 0.7 18 1.1 3 0.3 6 0.7 6 0.5 8 0.7
 

San Salvador Area Santiago Aresa SiO Paulo 

All causes .................................... 01 18.7 154 9.6 233 13.5 104 6.0 564 20.3 404 14.5
 

Diarrheal ditane ......................... 009 4 0.2 52 3.2 - 15 0.9 I4 0.5 157 5.6
 
Other infectious diease& ..... Rst of 000-136 17 1.1 39 2.4 6 0.3 11 0.6 8 0.3 35 1.3
 
Diseases ot rsapiratory system ........ 460-519 13 0.8 19 1.2 8 0.5 27 1.6 36 1.3 78 2.8
 
Congeital ertalies ............... 740-759 18 1.1 11 0.7 16 0.9 io 0.6 32 1.2 23 0.8
 
Certain peri.iatal ceuces .............. 76o-778 238 14.8 25 1.6 193 11.2 30 1.7 464 16.7 72 2.6
 

Matarns conditions ................. 760-763 37 2.3 7 0.4 15 0.9 3 0.2 48 1.7 7 0.3
 
Difftiult labor, birth injury ... 764-768,772 55 3.A 6 0.4 47 2.7 5 0.3 93 3.3 10 0.4
 
Conditions of placenta, cord ........ 770-771 24 1.5 24 1.4 - 43 1.5 6 O,
 
fle'olytic disease ................... 774,775 3 0.2 4 0.2 I0 0.6 6 0.3 4 0.1 ii 0.4
 
kaoxic, typoxic conditions .............. 776 55 3.4 2 0.1 50 2.9 4 0.2 159 5-.7 12 0.4
 
Imaturity .............................. 777 3 0.2 - 2 0.1 180.6 11 0.4
 
Other porlstal c3uas .............. 769,778 61 3.8 6 0.4 45 2.6 12 0.7 99 3.6 15 0.5
 

All other cause& .............................. 11 0.7 8 0.5 10 0.6 11 0.6 10 0.4 39 1.4
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inipose..the.need for the study of multiple causes of mortality, using a clas­
=
:sification of. causes that permits linking between maternal morbid conditions 

,and their effect (consequence or nature of the damage) on the product of con­
-;ception.
 

The quality of information on causes of death in the neonatal period, 
particularly in relation to the so-called certain causes of perinatal mortal­
ity, depends in large part on the proportion of births occurring in hospitals
 
and on the completion of clinical records which include information such as
 
weight and the condition of the child at birth.
 

The data presented and discussed briefly in this section correspond to
 
neonatal deaths in the combined urban and rural areas of the projects. These 
areas will be analyzed separately in the future if significant differences are
 
indicated.
 

As pointed out previously, failure in finding all deaths in the first
 
days of life may seriously interfere with measurement of neonatal mortality.
 
Although deaths may have been missed in several projects, it is evident from
 
Table 12 and Figure 18 that neonatal mortality is excessive in most projects
 
in comparison with rates of developed countries. In general, the differences
 
in neonatal mortality among the projects seem to be more important after the
 

of life, that is, when environmental factors gain progressive im­
rhe death rates during the first week of life vary from 13.5 per
 

Figure 18 

NEONATAL MORTALITY FOR TWO AGE GROUPS IN 13 PROJECTS,
 

FIRST YEAR OF INVESTIGATION, AND UNITED STATES, 1967
 

Rate per 1,000 live births
 

0 10 20 30 40
 

SAN JUAN PROVINCE ,\ .-

SXO PAULO
 
RECIFE
 
LA PAZ AREA .....
.
 

RIBEIRAO PRETO AREA .'.J 

CHACO PROVINCE 

SAN SALVADOR AREA 
KINGSTON AREA
 

MONTERREY
 
CALL
 
CARTAGENA
 
SANTIAGO AREA
 
MEDELLIN
 

1967 
UNITED STATES
 

CMUnder 7-27 
7 days days 



.38 

Ail000 live births' in the Santiago Area to '24.2 in Recife. During. the 7age 

!period 7-27 days, the rates range from 4.1 in Medellin to 14.5inSao Paulo. 
'These rates could be reduced markedly since:in developed countries they are 

low in this age period; for example, in the United States in 1967, the rate 

was only 1.6 per 1,000 live births. 

The study of underlying causes of death in these two age groups of the
 

neonatal period reveals important differences. As expected, the perinatal
 

causes of mortality are found to act as underlying causes to a much greater
 

extent in the first week of life than in the remainder of the period. On the
 

would be expected, the infectious diseases and the
other hand, and also as 

diseases of the respiratory system contribute to mortality mainly after the
 

The death rate from the group of diseases of the respira­first week of life. 

tory system was found to be high in La Paz, when comparison between 

projects
 

Likewise, mortality from infectious diseases was higher in Sgo 
Paulo
 

is made. 

than in the other areas (Table 12 and Figure 19).
 

Figure 19
 

BROAD GROUPS OF UNDERLYING CAUSES OF NEONATAL DEATHS FOR TWO AGE GROUPS
 

IN 13 PROJECTS, FIRST YEAR OF INVESTIGATION
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,.iow,6irth weight, usually related to premature delivery, is the most
 

important factor of high risk of disease and mortality in the neonatal period.
 

According to the standards of the World Health Organization, any child weigh­

ing 2,500 grams or less has been classified a premature, regardless of the
 

duration of pregnancy. Despite its limitations, this concept is useful to
 
one adopted
define a highly vulnerable group at the community level and is the 


in the Investigation. The availability of information on body weight at birth
 

constitutes an important element of evaluation of the state of health of the
 

newborn and should be obtained in all instances of institutional deliveries.
 

Table 13 and Figure 20 provide information on the proportion of infants with
 

birth weight stated who died in the neonatal period. In La Paz only 45 per
 

cent of neonatal deaths had information on birth weight compared to 92 per
 

cent in the Santiago Area.
 

Table 13. Number and Percentage of Infants Dying in Neonatal Period with
 

Birth Weight Stated in 13 Projects, First Year of Investigation
 

Weight stated
Weight stated 

Total
Total 


deaths Num- Per Project deaths Num- Per
Project 

ber cent
ber cent 


Cali 297 137 46.1 Recife 	 561, 319 56.6 
269 209 77.7149 68.3 Ribeirao Pr~to Area
Cartagena 218 


269 163 60.6 San Juan Province 410 368 89.8
 
Chaco Province 


455 330 72.5
466 87.3 San Salvador Area
Kingston Area 534 

337 309 91.7


La Paz Area 549 246 44.8 Santiago Area 

968 812 83.9
158 82.7 Sao Paulo
Medellin 191 


Monterrey 856 591 69.0
 

Figure 20
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Comparative study of the percentage distribution of neonatal deaths in 
500-gram units of birth weight has revealed important results which are pre­

sented in Table 14 and Figure 21, together with similar data for the United 
States. The percentage of infants dying in the neonatal period who were born 
with body weights of 1,000 grams or less varies among the projects from 17.8 
in Kingston to 5.2 in Santiago. San Juan Province and Monterrey also had low 
percentages, 8.2 and 8.5 respectively. The percentage for the United States 

I )
,,was 20.5 in a special study on weight at birth and survival of the newborn~l


Although the distribution of birth weights for live births is not 
known in the areas of the Investigation, it seems safe to assume that there 
is a deficit in inclusion of deaths of neonates with low weight in the areas 
in which the percentages have been found to be low. On the other hand, the 
percentages of neonatal deaths of infants born with weights over 2,500 grams 
also differ among the projects. In the Kingston Area, for example, only 21 
per cent of the neonatal deaths belonged to this weight group, compared to 
46 per cent in Monterrey and 36 per cent in the United States. Further inves­
tigation is needed to explain these different patterns of distribution of 
deaths by weight at birth. 

Table 14. Distribution of Infents Lnxug au£onmv" rwIZ-am uY womp, am 
in 13 Projects, First Year of investigation, and United States, 1930 

Nus.. Per Num- Per Num- Per Ifaa- Per Num- Per Num- Per Nu- Per 
ber cant bar cant bar cent bar cent ber cent bar cent bar cent

Birth weight in grs 

Cali Cartana Chaco Kingston La Paz Hedelln Monterrey 
Province Area Area 

Total deaths .......... 297 218 269 534 569 191 856
 

Weight stated ......... 137 99.9 149 100.0 163 100.1 466 100.O 246 100.O 158 lOO.O 591 100.1
 

1000 or les ....... 15 10.9 21 14.1 21 12.9 83 17.8 23 9.3 23 14.6 50 8.5
 
1100-1500 .......... 29 21.2 36 24.2 24 14.7 126 27.0 40 16.3 39 24.7 89 15.1
 
16oo-2000 .......... 30 21.9 33 22.1 41 25.2 110 23.6 52 21.1 34 21.5 89 15.1
 
2100-2500 .......... 20 14.6 22 14.8 20 12.3 46 9.9 55 z2.4 16 10.1 91 15.4
 

2500 or less ....... 94 68.6 112 75.2 106 65.0 365 78.3 170 69.1 112 70.9 319 54.o
 

2501-3000 .......... 21 15.3 17 11.4 19 11.7 32 6.9 50 20.3 27 17.1 96 16.2
 
3100-3500 .......... 15 10.9 11 7.4 22 13.5 43 9.2 13 5.3 15 9.5 98 16.6
 
3600 and over ...... 7 5.1 9 6.0 16 9.8 26 5.6 13 5.3 4 2.5 78 13.2
 

Recifea Ribeirlo Sen Juan Ban Salva- Santiago Sc Paulo United Stats** 

.... _Prito Area Province dor Area Area 3 months, 1950 

Total deaths .......... 564. 269 410 455 337 968 16741 100.O
 

Weight stated ........ 319 100.0 209 99.9 368 100.1 330 99.9 309 100.1 812 99.9
 

1000 or lees ....... 39 12.2 26 12.4 30 8.2 43 13.0 16 5.2 92 11.3 3424 20.5
 
1100-1500 .......... 70 21.9 38 18.2 68 18.5 68 20.6 58 18.8 99 12.2 2801 16.7
 
1600-20o0 .......... 64. 20.1 50 23.9 80 21.7 65 19.7 64 20.7 152 18.7 2403 14.4
 
2100-2500 .......... 52 16.-3 33 15.8 57 15.5 49 14.8 61 19.7 140 17.2 2078 12.4
 
2500 or lean ....... 225 70.5 147 70.3 235 63.9 225 68.2 199 64.4 483 59.5 10706 64.0
 

2501-3000 .......... 37 11.6 28 13.4 50 13.6 56 17.0 49 15.9 127 15.6 1912 11.4 
3100-3500 .......... 34 10.7 21 10.0 36 9.8 38 11.5 33 10.7 116 14.3 2112 12.6 
3600 and over ...... 23 7.2 13 6.2 47 12.8 11 3.3 28 9.1 86 10.6 2011 12.0 

*Rounded to hundreds of gras, except 2501-2549.grna. 
"Souroe: National Center for Health Statistics, Washington, PHS Pub. No. 1000, series 21, No. 3, July, 1965.
 



41 

Figure 21
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'ithrespect to causes of death, the conditions included in the Section
 
of Certain Causes of Perinatal Mortality in the International Classification
 
of Diseases play the most important role in neonatal mortality and involve 
relevant interrelationships. This broad group of causes include among others
 
the following conditions:
 

Maternal conditions, categories 760-763, including those related to
 
the pregnancy state and others independent of gestation.
 

Difficult labor and injury occurring at birth, categories 764-768
 
and 772, which provide linkage between the type of distocia or cause
 
and effect on the product of gestation through a fourth digit.
 

Important complications of pregnancy, category 769, such as premature
 
rupture of membranes, hydramnios, multiple pregnancy, antepartum
 
hemorrhage and others.
 

'Abnormal conditions of placenta and cord, categories 770 and 771.
 

SHemolytic disease of the newborn, categories 774-775, with or with­
out kernicterus.
 

Hypoxic and anoxic conditions of unspecified cause, category 776,
 
which includes hyaline membrane disease, respiratory distress syn­
drome, fetal distress, and others.
 

Immaturity or prematurity, unqualified, category 777.
 

Other complications of the newborn, category 778.
 

Essentially all deaths due to these causes occurred in the neonatal period
 
and constitute more than one-half of the deaths in this period of life.
 

Among the broad group of infective and parasitic diseases, diarrheal
 
disease is by far the most important underlying cause of death in the neona­
tal period, as previously shown in Figures 16 and 17. In Cartagena, the
 
Kingston Area, the Ribeir~o Preto Area and San Juan Province, over 60 per
 
cent of these deaths from diarrheal disease occurred in immature neonates.
 
In some areas, the lack of data on immaturity makes it difficult to establish
 
this relationship. In Sgo Paulo, for example, 36 of the 171 neonatal deaths
 
from diarrhea were of infants with clinical evidence of deficient growth
 
which had to be classified in categories of nutritional deficiency because
 
weights at birth or other evidence of immaturity were not available. A sim­
ilar situation occurred in Recife.
 

Certain specific infectious diseases act as causes of death principally
 
in the neonatal period. For example, tetanus was the underlying cause of 92
 
deaths in the neonatal period out of a total of 103 deaths under 5 years of
 
age from tetanus in all projects. Septicemia was the underlying cause of 160
 
deaths in the neonatal period; the total number of deaths from this cause
 
was 196. Congenital syphilis was the underlying cause of 28 deaths in the
 
neonatal period out of 48 deaths under 5 years of age.
 



Table 15. Underlying and Associated Causes of Neonatal Deaths in Broad Groups
 
with Rates per 1,000 Live Births in 13 Projects, First Year of Investigation
 

Project and type
oj anse 

Total 
neonatal 
deaths 

Certain perinatal 
causes 

Immaturity Other 
Infectious 
diseases 

Respi­
ratory 

diseases 
Other 
causes 

of cause ______
Nu-ber 
ber 

Rate ,-Num-
Num- Rate 
ber 

Num-
ber 

Rate 
Num-

ber 
Rate 

Num-

ber 
Rate 
R 

Num­

er 
Rate 

Cali 
Underlying ...... 297 24.0 7 o.6 192 15.5 40 3.2 27 2.2 31 2.5 
Associated ..... i 459 37.0 161 13,O 160 12.9 37 3.0 51 4.1 50 4.0 

Cartagena 
Underlying...... 218 23.2 11 "I." -'137 14.6 35 3.7 9 1.0 26 2.8 
Associated ...... 356 37.9 123 13.1 112 11.9 28 3.0 31 3.3 62 6.6 

Chaco Province 
Underlying ..... 269 30.2 24 2.7 150 16.9 40 4.5 21 2.4 34 3.8 
Associated ...... 230 25.8 119 13.4 63 7.1 9 1.0 17 1.9 22 2.5 

Kingston Area 
Underlying ...... 534 26.4 24 1.2 345 17.1 76 3.8 19 0.9 70 3.5 
Associated ...... 954 47.2 363 18.0 322 15.9 98 4.9 53 2.6 118 5.8 

La Paz Area 
Underlying ...... 569 32.7 22 1.3 280 16.1 60 3.4 157 9.0 50 2.9 
Associated'...... 610 35.1 243 14.0 169 9.7 31 1.8 68 3.9 99 5.7 

Medellin 
Underlying ...... 191 19.1 4 0.4 136 13.6 20 2.0 7 0.7 53 5.3 
Associated ...... 340 34.0 116 11.6 139 13.9 27 2.7 21 2.1 37 3.7 

Monterrey 
Underlying ...... 856 25.9 37 1.1 465 14.0 139 4.2 86 2.6 129 3.9 
Associated ...... 1354 40.9 396 12.o 477 14.4 123 3.7 123 3.7 235 7.1 

Recife 
Underlying ...... 564 34.4 32 2.0 343 20.9 95 5.8 37 2.3 57 3.5 
Associated ...... 888 54.1 338 20.6 241 14.7 89 5.4 76 4.6 144 8.8 

Ribeir~o Prato Area 
Underlying ...... 269 30.4 1 0.1 177 20.o 49! 5.5 16 1.8 26 2.9 
Associated ...... 443 50.1 176 19.9 141 15.9 15 1.7 30 3.4 81 9.2 

San Juan Province 
nderlying ...... 410 36.5 4 0.4 268 23.8 73 6.5 36 3.2 29 2.6 
Associated ..... o 900 80.1 249 22.2 306 27.2 121 10.8 76 6.8 148 13.2 

San Salvador Area 

Underlying ..... 455 
Associated ..... 704 

28.3 
43.7 

3 
247 

0.2 
15.3 

26o 
205 

16.1 
12.7 

112 
6i 

7.0 
3.8 

32 
81 

2.0 
5.0 

48 
110 

3.0 
6.8 

Santiago Area 
Underlying ..*... 337 
Associated .o.... 683 

19.6 
39.7 

2 
204 

0.1 
11.8 

221 
251 

12.8 
14.6 

'32 
70 

1.9 
4.1 

35 
54 

2.0 
3.1 

47 
104 

2.7 
6.0 

Sio Paulo 
Underlying ..o... 968 34.8 29 1.o 507 18.2 214 7.7 114 4.1 104 3.7 
Associated ...... 1672 60.1 521 18.7 462 16.6 137 4.9 158 5.7 394 14.2 
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'Figure 22
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In the neonatal period, as in other age groups, the real magnitude of
 
the major problems in mortality can be measured only when both the underlying
 
and associated causes are studied. This is particularly true with regard to
 
the important condition of immaturity. Table 15 and Figure 22 give the under­
lying and associated causes of death in broad groups. The sum of perinatal
 
causes is more than double the number as underlying causes in all projects
 
when multiple conditions are analyzed, and this increment is mainly due to
 
the fact that immaturity is usually an associated cause. With the exception
 
of four projects, the Kingston Area, Medellin, San Juan Province, and the
 
Santiago Area, the rates for infectious diseases are higher as underlying
 
causes than as associated causes. The reverse is true for the group of di­
seases of the respiratory system which, with the exception of the La Paz Area
 
and Chaco Province, act more frequently as associated than as underlying cau­
ses of death.
 

The contribution of prematurity or immaturity to neonatal mortality
 
is presented in Table 16 and Figure 23. Between one-half and two-thirds of
 
all neonatal deaths occur in premature infants. Thus, for a total neonatal
 
death rate of 25.9 in Monterrey, the rate from immaturity was 13.1 and the rates
 
for Ribiergo Preto Area were 30.4 and 20.0 per 1,000 live births respectively.
 
The role of immaturity, however, is essentially as an associated cause, either
 
as a consequence of another perinatal (usually maternal) condition or as a
 
contributory cause.
 

Table 16. Immaturity as Underlying and Associated Causes of Neonatal Deaths 
with Rates per 1,000 Live Births in 13 Projects, First Year of Investigation 

otal T otal withmmaturity 
neonatal immaturity Underlying Associated cause
 

Project deaths cause Total Contri- Conse­
butory quence


Num-N um- N u um-Nm- Nun-

Num- Rate ber Rate ber Rate Num- Rate Num- Rate Rate
 
ber ar bber ber ber ber
 

Cali 297 24.0 168 13.5 7 0.6 161 13.0 97 7.8 64 5.2
 
Cartagena 218 23.2 134 14.3 11 1.2 123 13.1 62 6.6 61 6.5
 
Chaco Province 269 30.2 143 16.1 24 2.7 119 13.4 65 7.3 54 6.1
 
Kingston Area 534 26.4 387 19.2 24 1.2 363 18.0 200 9.9 163 8.1
 
La Paz Area 569 32.7 265 15.2 22 1.3 243 14.o 167 9.6 76 4.4
 
Medellin 191 19.1 120 12.0 4 0.4 116 11.6 51 5.1 65 6.5
 
Monterrey 856 25.9 434 13.1 37 1.1 396 12.0 193 5.8 203 6.1
 
Recife 564 34.4 370 22.6 32 2.0 338 20.6 251 15.3 87 5.3 
Ribeirik Prato Aisa 269 30.4 177 20.0 1 0.1 176 19.9 112 12.7 64 7.2 
San Juan Province 410 36.5 253 22.5 4 0.4 249 22.2 166 14.8 83 7.4 
San Salvador Area 455 28.3 250 15.5 3 0.2 247 15.3 145 9.0 102 6.3 
Santiago Area 337 19.6 206 12.o 2 0.1 204 11.8 124 7.2 80 4.6 
Sio Paulo 968 34.8 550 19.8 29 1.0 521 18.7 346 12.4 175 6.3 
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In spite of the difficulties involved, efforts have been m 
some interrelationships between immaturity and other perinatal causes of mor­
tality in the hope that this will assist in finding means of preventing this 
high risk condition. Appendix Table V gives the percentages of deaths due 
to maternal conditions, difficult labor, conditions of placenta and cord, 
hypoxia and other perinatal causes as underlying causes in which immaturity 
was an associated cause of death. These interrelationships are shown in 
Figure 24. In all neonatal deaths in which a maternal condition was the under­
lying cause, immaturity, if present, was always a consequence. Usually, in 
neonatal deaths of immature babies in which difficult labor was the underlying 
cause, the immaturity was a contributory cause. In those deaths in which the 
underlying cause was a condition of the placenta or cord, immaturity, if pres­
ent, was a consequence (usually of the placental condition) or less frequently 
a contributory cause (usually of the cord condition). In all deaths found to 
be due to aroxic or hypoxic conditions, immaturity was a contributory condi­
tion, and finally for the rest of the perinatal causes, immaturity was found
 
mos commonly to be a consequence. This latter group includes hemolytic diseases
 
of newborn in which immaturity is usually a contributory cause, other complica­
tions of pregnancy and childbirth such as multiple birth and antepartum hemor­
rhage in which immaturity is a consequence and other conditions of the fetus or
 
newborn in which immaturity is a contributory cause.
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Neonatalmortality due to congenital anomalies is relatively'minimized

by-tI6-hxgh death rates from certainperinatal causes and from those conditions
 
dependent on the influences of the extriauterine environment. However, their
 
.relevance in infant and childhood mortality is recognized and a separate sec­
tion isdevoted'to the presentation of findings on congenital anomalies.
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conditions labor cord conditions conditions causes
 

Consequence IMContributory
 

M~ortality in Early Childhooc 

Mortality of children 1-4 years of age shows wide variation in develop­
ing countries due to effects of environment and social and cultural factors. 
With simultaneous improvement of conditions and provision of health services, 
death rates in this period have become very low, less than 1 per 1,000 popula­
tion, in some countries. 

The death rates from all causes for this age period are given in Table
 

17 for the cities and other areas and are shown in the left section of Figure
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7:Deaths. from, all Causes .ad with, Nutritional lDficiencyi asi Underlying 
aci atd "Cause for Children.1-4 .Years ofAge with Rates-per 1,000 Populatior 

inWCentra Cities and th"rieas,First Year of Investigation. 

Table T or 

Nutritional deficiency
a :Deaths .... .nuwith Associated cause

all nutritional Underlying 

Central city and cause deficiency cause Total Contri- Conse­
other area butory quence
 

Num- Rate Num- Rate Num- Rate Num- Rate Num- Rate Num- Rate 
ber ber ber ber ber bet
 

Cali 305 6.2 188 3.8 69 1.4 119 2.4 94 1.9 25 0.5 
Cartagena 170 4.7 115 3.2 45 .1.3 70 1.9 47 1.3 23 o.6 
Kingston 144 2.2 56 o.9 14 0.2 42 0.6 29 o.4 13 0.2 
La Paz 616. 9.6 304 4.8 24 0.4 280 4.4 181 2.8 99 1.5 
Medellin 229 5.9 156 4.0 39 1.0 117 3.0 90 2.3 27 0.7 
Monterrey 412 3.9 245 2.3 34 0.3 211" 2.0 136 1.3 75 0.7 
Recife 535 10.1 376 7.1 53 1.0 323 6.1 279 5.2 44 0.8 

'2.2''Resistencia 72 4.4 45- 2.7 9 0.5 '36 '27 1.6 9 0.5 
Ribeiro Pr~to 40 2.4 28 1.7 2 0.1 26 1.6 24 1.4 2 0.1
 
San Juan 11 1.1 4 0.4 .- 11 " 0.2 0.2.- -420.4 2 2 
San Salvador 314 6.3 208 4.2 38 0.8 170 3.4 123 2.5 47 0.9 
Santiago 117 1.8 46 '0.7 8 .o1 .38* .O6 27 0.4 11 0.2 
SAo Paulo 286 2.8 135. :1.3 30 0.3 105**; 1.0 .70 0.7 35 0.3 

Other area 

Chaco, rural- 103 7.6 61 4.5 4 0.3 57 4.2 44 3.2 13 1.0 
Franca 44 6.1 :23, _3.2 4 o.6 19" 2 8 2 1 0.1 
San Juan, suouroan 43 3.2 15 - . 2 '01; 13i ,l1.0 8 0.6 5 0.4

' sin Juan, rural 97 6.1l 41 2.6 5 0-.3 36 " ' 2.2 27 1.7 9 0.6 
San Salvador, rural 202 23.0 145, 16.5 47 5.3 98'* 1.1 :,.79 9.0 .,19 2.2 

Excludes 1 associated cause.'with other type of nutritional deficiency. 
Excludes 4 other areas with insufficient deaths for analysis.
 

25 for the 13 cities. These death rates vary widely fr . . Wo %. J.. 
for San Juan city to the highest for Recife and La Paz of 10.1 and 9.6 respec­
tively. For the suburban and rural areas of four projects with sufficient 
deaths for analysis, marked variation is also seen in the rates, and the level 
of the rates is higher than that for the corresponding cities (Figure 26)'. 
The rural communities in the project of San Salvador exhibited extremely high 

mortality in this age period.
 

The undrlying and associated causes by broad groups are given in Table 
18 and shown in Figure 27. Since the numbers of deaths were less than 50 in 
several areas, subidivisions into causes were not advisable for such areas, 
and, thus, data in Table 18 are limited to 11 cities and three rural areas. 
Additional information on deaths in this age group is given in Appendix Table IV. 
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Cable 18. Underlying and Associated Causes of Deaths of Children 1-4 Yeari 

in Broad Groups with Rates per 1,000 Population in 1 Cities and 3 Other 
Areas, First Year of Investigation 

Infectious Respira- Nutri- OtherTotal itory 	 tional 
diseases 	 causes 

Jentral city and 	 diseases deficiency causes 
N: ' Num-Num-Num-Num­

other area 	 Nue Rate Nwn- Rate Rate Rate. 
ber ber ber ber ber 

Cali 
Unerlyin g' 
Associated-... 533 

.a2 5 

10. 9't :148" 
3 
3.0Q, 136 

69 
. 119 

1.4-
2.4 

60 
130 

1.2 
26 

Cartagena 
Underlying 
Associated 

. 

.. 

'. 
i 

170 
69. 

4.7 
10.3 

64 
122 

1.8 
3. 

2245 
'79.2.2 70 

.3 
1.9 

39 
98 

1.1 
2.7 

' 
Chaco - Resistencia' 

Underlying ..... 
,Associated ...... 

72, 
120: 

4.4 
7.3 

40 
25 

2.4 
1.5 

"8 
24 

0.5 
1.5 

9 
36 

0.5 
2.2 

15 
35 

0.9 
2.1 

Chaco, rural 
Underlying ...... 

Associated ...... 
10,; 
132 

7.6 
9.7 

60 
27 

4.4 
2.0 

17 
21 

1.2 
1.5 

4 
57 

0.3 
4.2 

22 
27 

1.6 
2.0 

Kingston 
Underlying .... 144 2.2 34 0.5 23 0.3 14 0.2 73 1.1 
Associated . . . 220 3.3 31 0.5 51 0.'8 42 o.6 96 1.5 

La 	Paz 
Underlying o..... 616 9.6 391 6.1 121 1.9 24 o.4 80 1.2 

3.2
Associated ...... 858 13.4 148 2.3 226 3.5 280 4.4 204 

Medellin 
Underlying•..... 229 5.9 127 3.3 12 0.3 39 1.0 51 1.3 

Associated ...... 478 12.4 126 3.3 90 2.3 117 3.0 145 3.7 

Monterrey 
A Underlying ...... 412 3.9 236 2.2 66 o.6 34 0.3 76 0.7 
Associated .... 972 9.1 269 2.5 208 2.0 212 2.0 283 2.7 

Recife,.... .... .. • 
--underlying . .535 10041343" 6.4": "77 il.4 -53 I.0 62 1.2 

' Associated .... . L409 26.5 441 8.3 376 71f323 6.1 269 5.1 

San Juan, rural 
Underlying ..... 97 6.1 49 3.1 17 5 0.3 26 1.6 
Associated ...... 177 11.1 23 1.4 52 3.2'' 36 2.2 66 4.1 

San Salvador, city. 
Underlying !.314 6.3 188 3.8 36 0 -'7" 38 01 
Associated 0..... 13.1 165 3.3 129 2.'6- 172 3.4 188 3.8654 


San Salvador, rura. .':.. '-- : 
Underlying ...... 202 23.0 119 13.5 10 1. ,1 i47 5.3 26 3.0 
Associated ...... 406 46.1 155 17.6 67 7.6 "i60 11.4 84 9.5 

Santiago, 
Underlying'..... 117 1.8 23 0.4 15 0.2 8 0.1 71 1.1 
Associated .. y.'. 184 2.9 19 0.3 4o 0.6 39 0.6 86 1.3 

Sio Paulo 
Underlying ...... 286 2.8 109 1.1 50 O.5 30 O.3 97 0.9 
Associated ... •. 541 5.2 124 1.2 139 1.3 107 1.0 171 1.7 
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Figure 27a
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Figure 27b
 
UNDERLYING AND ASSOCIATED CAUSES OF DEATHS OF CHILDREN 1-4 YEARS
 

BY BROAD GROUPS IN URBAN AND RURAL SAN SALVADOR, FIRST YEAR OF INVESTIGATION
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In.,ecife, and La, Paz the,,infectious; disease,,iwere' the: underlying cau­
ses of nearly,; two-thirds,,of all deaths .occurringIn, early childhood, with mea­
sles the largest single cause in Recife. While che role of diarrheal disease 
in the production of excessive mortelity in this'age group has been known, the
 

seriousness of measles has not been recognized. 'In children 1-4 years of age,
 
measles was-the underlying cause of more deaths than diarrheal disease in three
 

cities and one rural area; namely, Monterrey, Recife, SFo Paulo and the rural
 

area of San Juan Province. During the second year of the Investigation, vac­

cination programs against measles were undertaken in Recife and La Paz, where
 

mortality from this disease was unusually high, and it is hoped that the use
 
of this vaccine on a sustained basis will be made in all countries of the
 
Americas. As a result of early findings in the Investigation, a specific
 
recommendation for such action was made at the Meeting of the Ministers of
 
Heaith(12)in October 1968.
 

.In the cities of Kingston and Santiago, with favorable death rates from 
all causes in early childhood, the pattern of underlying causes was distinctly 

different; 'in Santiago, for example, external causes became the leading cause 
of death in this group, with 27 deaths, while all infectious diseases produced 
only 23 deaths. The broad miscellaneous group of other causes which includes 
the neoplasms, congenital anomalies, diseases of the central nervous system 

and others acquires higher status in areas with low death rates. This illus­
trates the changes in mortality through prevention of infectious diseases. 

As in the case of infant mortality, the study of multiple causes of 
death in early childhood permits measurement of the real size of morbid condi-. 
tions which is otherwise masked by the use of single cause analyses. The data
 

given in Table 18 and presented in Figure 27 show interesting interrelation­

ships. Thus, the rates from the group of infectious diseases as underlying
 

causes generally exceed those as associated causes, while the opposite is
 

observed with the rates from diseases of the respiratory system, nutritional 

deficiency and other causes. In the rural communities near San Salvador, it 

was found that death rates were unusually high from all causes (Figure 27), 
and the infectious diseases and nutritional deficiency as underlying and as­

sociated causes are largely responsible for these excessive death rates. 

In considering nutritional deficiency as a cause of death, it is evi­

dent that it is a major contributor to mortality in this age group. The
 

deaths from nutritional deficiency as underlying or associated causes have
 

been combined to reveal the true role of this condition in mortality (Table
 

17). The specific way in which nutritional deficiency operates as underlying
 

or contributory cause or as a consequence of the underlying and other causes
 

is given in the table. The resulting deathL rates are shown in the right hand
 

side of Figures 25 and 26 to relate to the death rates from all causes which
 

are shown in the left sections. It is evident that the size of the problem
 

of nutritional deficiency in mortality is minimized when only the underlying
 

cause is considered. In Recife and Ribeirgo Prato in the age group 1-4 years,
 

70 per cent of the deaths occurred in children with nutritional deficiency.
 

In Cali, Cartagena,Medell.n and San Salvador, the percentages varied from 62 



to 68-.! In rural communities of El Salvador, nearly three-fourths'(72 per cent) 
of: these deceased children had nutritional deficiency asithe underlying or an 
associated cause. Thus, reduction of mortality from all-causesin this age 
-period'necessitates improvement of the nutritional state of children. Although
 
important infectious diseases such as measles may be prevented through immuniza­
-tion, these children continue to be at great risk of death from other diseases
 
and conditions because of their unfavorable nutritional state.
 

Sections which follow give additional information regarding the infec­
tious diseases and also nutritional deficiency, since these two groups are
 
responsible for excessive mortality in infancy and in early childhood.
 

Infectious Diseases
 

. The analysis of causes in this report has been directed principally to
 
broad groups; when data for the two years become available it is expected that
 
specific conditions can be studied in greater detail. At this time, the mate­
rial available for the first year enables reference to some relevant aspects
 
of specific causes that have revealed major contributions to excessive mortal­
ity. It is hoped that, in the future, comparisons of mortality by specific
 
causes between central cities and other areas may be possible; the brief pre­
sentation to follow refers to findings in the projects.
 

The group of infectious diseases is an important cause of mortality
 
under 5 years of age in areas with excessive death rates. In this section,
 
these diseases are considered for the 13 projects and the data are given in
 
Tables 19 and 20. Within this group the two major specific causes are diar­
rheal disease and measles. Figure 28 shows the death rates from all causes
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-andi also from infectious diseases with the latter divided into rates from
 
In the two pro­:,diarrheal disease, measles4 and other infectious diseases. 


jects with the highest death rates from all causes, Recife and San Salvador
 
,,Area, overone-half of all deaths under 5 years of age were due to infectious
 

Of the 2,035 deaths in Recife, diarrheal dis­,diseases as underlying causes. 

ase was responsible for 634 deaths and measles for 327, and combined were re­

sponsible for 88 per cent of the 1,088 deaths from infectious diseases. Only
 
127 deaths were attributed to all other infective and parasitic diseases. 

-Likewise, in San Salvador, 720 deaths were due to diarrheal diseases and 129 
to measles, with 144 deaths remaining from all other infectious diseases.
 

Table 19. Deaths under 5 Years from Specific Infectious Diseases as Underlying Cause with Rates per 100,000
 

Population in 13 Projects, First Year of Investigation
 

Number Rate Number Rate Number Rate Number Rate Number Rate Number Rate Number Rate
 

Other ints- Whooping
projectarheal
* Total Amebiaais disease tinal disease Tuberculosis Diphtheria cough
(000-136) (006) (009) (Rest -a (010-019) (032)(033)
 

Call 
Cartagena 
Chaco Province 
Kingston Area 
La Paz Area 
Medellin 
Honterrey 
Recife 

413 677.o 
226 503.3 
408 1065.3 
259 285.9 
807 987.8 
303 627.3 
993 719.6 
1088 1600.0 

3 
20 

-
-
1 
10 
93 

-

4.9 
44.5 

1.2 
20.7 
67.4 

294 482.0 
137 305.1 
303 791.1 
184 203.1 
452 553.2 
212 438.9 
573 415.2 
634 932.4 

12 
2 
1 
3 
2 
8 

33 
13 

19.7 
4.5 
2.6 
3.3 
2.4 
16.6 
23.9 
19.1 

9 
4 

13 
3 

42 
10 
42 
33 

14.8 
8.9 
33.9 
3.3 
51.4 
20.7 
30.4 
48.5 

7 
-

3 
-
1 
2 
13 

11.5 

3.3 

2.1 
1.4 
19.1 

9 
8 
16 
13 
35 

1 
17 
18 

14.8 
17.8 
41.8 
14.3 
42.8 
2.1 

12.3 
26.5 

Ribeirio Prito Area 
San Juan Province 
San Salvador Area 

257 675.6 
362 715.4 
993 1351.0 

-
-

3o 40.8 

191 502.1 
234 462.5 
720 979.6 

5 
3 
13 

13.1 
5.9 

17.7 

-
7 
8 

13.8 
10.9 10 13.6 

5 
13 
11 

13.1 
25.7 
15.0 

Santiago Area 
Sib Paulo 

253 293.5 
.782 602.0 

-
-

201 
565 

233.2 
434.9 

6 
15 

7.0 
11.5 

3 
14 

3.5 
10.8 

1 
6 

1.2 
4.6 

1 
21 

1.2 
16.2 

Tetanus 
(037)(0__ _) 

Septicemia
(038)
(038) 

measles 
(055
(055)(090) 

ngenital 
syphilis 

Moniliasis 
(112) 

Helin­
thiasis 
(120-129) 

Other 

Cali 
Cartagena 
Chaco Province 
Kingston Area 
La Paz Area 

8 
15 
12 
7 
-

13.1 
33.4 
11.3 
7.7 

8 
13 
5 

34 
14 

13.1 
29.0 
13.1 
37.5 
17.1 

49 80.3 
17 37.9 
47 122.7 
3 3.3 

244 298.7 

4 
1 
4 
4 
2 

6.6 
2.2 

10.4 
4.4 
2.4 

1 
-
-
1 
-

1.6 

1.1 

2 
5 
1 
1 
1 

3.3 
11.1 
2.6 
1.1 
1.2 

7 
4 
6 
3 
14 

11.5 
8.9 

15.7 
3.3 

17.1 
Medellin - 7 14.5 37 76.6 2 4.1 - 5 10.4 10 20.7 
Monterrey 
Recife 
Ribeirio Pr~to Area 

12 
11 

1 

8.7 
16.2 
2.6 

42 
8 
4 

30.4 
11.8 
10.5 

151 109.4 
327 480.9 
36 94.6 

1 
10 
1 

0.7 
14.7 
2.6 

3 
-

2.2 5 
9 
-

3.6 
13.2 

19 
12 
14 

13.F 
17. 
36.8 

San Juan Province 
San Salvador Area 

1-2._. 4.0. 
29 39.5 

12 
24 

23.7 
32.7 

70 138.3 
129 175.5 

3 
5 

5.9 
6.8 

1 
4 

2.0 
5.4 

-
2 2.7 

17 
8 

33.6 
10.9 

Santiago Area 
Si Paulo 

... 
... 

. 
.6 

18 
21 

20.9 
16.2 

7 
81 

8.1 
62.4 

*2 
9 

2.3 
6.9.-

-
7 5.4 

-
3 2.3 

14 
34 

16.2 
26.2 

On the other hand, in-those areas with low mortality, such as the
 
Santiago and the Kingston Areas, infectious diseases played a relatively minor
 
role. In fact, in the Kingstoi Area, of the 1,003 deaths from all causes,
 
only 259 were due to infectious diseases; of these, 184 were diarrheal disease
 
and 3 were measles, with 72 from other diseases of the same group, primarily
 
septicemia.
 

Specific aspects of these infective and"parasitic diseases are,discussed
 
in this section.
 



Table 20, Deaths from other Infective and Parasitic. Diseaso In i Projects, Firt Tear of Investigation­

'Po l n e tiou s '. Chicicn- Ottherj To Xmp i - Chag a eningo..9-r n 

( ) 072), 
hepattis (071. 

(0 
pox 
0 

vrl. mi 
(3) 

disease 
(086) 

in tion 
(03) 

and 
parasitic 

., , , . - - , . diseasee 

Call -. • - - , -1*'* - 1 1 - 1 
Cartagena. 
Chaco Province 

2 
-

-, 

-
.- -

--
1 -1­

1 -
Kingston Area 
La Paz Area 

- -
- -

-
-

., 2 
- 1 55 

Medellin 1 - - 3 1 - - 2 
Monterrey 
Recite 

2 
2 

- 5 
1 

- 9 
4 

1 
4 

-
-

2 
1 

Ribeirlo Pr~to Area 2 3 1 - - 2 3 1 2 
San Juan Province - - 1 1. 6 5 3 1 -

San Salvador Area - - 2 2 1 1 - 2 
Santiago Area 2 - ..8 • 1 1 - 1 
SAOPaulo 1 1 1 5 - 8 1 - 7 6 

Diarrheal disease
 

Diarrheal disease, category 009, constitutes the major underlying
 
cause of death within the group of infective and parasitic diseases in chil­
dren under 5 years of age (Table 19). The death rates per 100,000 population
 
vary from 203 to 980. Mortality due to diarrheal disease as an underlying or
 
associated cause is much more serious in the first year of life than in the
 
remaining age groups under study, as shown in Table 21 and Figure 29. In
 

Figure 29
 

DIARRHEAL DISEASE AS UNDERLYING AND ASSOCIATED CAUSES OF DEATHS FOR TWO
 

AGE GROUPS IN 13 PROJECTS, FIRST YEAR OF INVESTIGATION
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infantsi, the&:death ,'rates fr& di rheaaas 'underlying cause exceeds 1y far the 

rates from the same disease as associated cause. During the second-year-of. 

e however, not only. mortalityfrom diarrheal disease is- much lower, but 

the difference between death rates.of underlying and associated causes narrows 

and even becomes the reverse. During the second year of life, mortality due 

to diarrhea is higher in those projects in which nutritional deficiency is also 

high in this age period, such as in San Salvador Area and the three projects 

in Colombia and in the La Paz Area. 

Table 2L Diarrheal Disease as Underlying and Associated Causes of
 
Death for 3 Age Groups in 13 Projects, First Year of Investigation
 

Total Under 1 year 2-4 years 
Project and type 1 year 

of cause Num- Rate' Num- Rate' Num- Rate Nus- Rate' 
bar ber br Rate bare 


* Underlying ........ 294 4.8 211 17.0 63 5.1 20 0.5
 
Associated ........i45 2.4 64 5.2 37, 3.o 44 1.2.
 

Dartagepna
Undrly ....... 137 3.1 108' l. 4 27 5 0.2
 

Associated ....... .105 2.3. 54 57 35' :3.9 16 0.6
 
Chaco Province .: 

Underlying ....... 303 7.9 247 27.8 42 5.3 14 0.6 
Associated ....... 88 2.3 48 5.4 25 3.2 15 0.7 

Kingston Area 
Underlying ....... 184 '2.0 159 7.9 22 1.1 3 o.1 
Associated ........ 93 1.0 .,?0 3.5 1 o.9: 5 0.1,1 

La Paz Area 
* Underlyitg ....... 5.5 15.6 '8.6 *4 0.8
452 272' 140- --
Associated ....... 196 2.4 79 4.5 76 4.7 41 0.8
 

Medellin I . L : . . o 
Underlying ....... 212 4.4 148 14.8 39 4.1 25 0.9 
Associated ....... 88 *1.8 34 3.4 ,, _3..' 22 0.8 

Monterrey
 

Underlying ....... 573 :2 517 15.6 34 1.1! 22 0.3
 
Associated*....... 293 :a2 .. ; "73; 2i4 50
.s:i. 	 0.7
 

.ecife Area... ......
 
.. Underiying ....... 64 9 575 39.29 8 20 0.5
35 -2-.1 


Associated ....... 48 .. 64. ,214141'.. IO 103
13.0 	 .2.6
 
,.'Ribeirio 	Pr~to Area .* ' 

Underlying ........ 191 0 19.2 1 0.35.1 170 14 7 
Associated .........73 1.-;4' .. .13 17, 15 0.7 

San Juan Province . " . -

Underlying ....... 234 .218 12 4
4 6 15.4 1.2, '0.0
 
Associated ....... 157 3. .133'11,8 18, 1.8; 6 0.1
 

"Ban Salvador Area 	 •
 
Underlying........720 9.8 541 ' 33."6' i0 7., 70 1.6
 
Associated ....... 317 4.3 1..9. 95 6 75 1.7
 

'Santiago Area
 
Underlying ........ 201 2.3 186 ..0 ' 9 0. 6 0.1
 
Associated ....... 134 1.6 120 .7 . ; 0.6 4 0.1
 

Sio Paulo
 
Underlying ....... 565 4.3 546 19!6": .1!'.O'4 8 0.1
 
Associated ....... 345 2.7 293 10.5 24 .,,
 

',Inder 1 year, rate per 1,000 live birthal.other rates per 1,000 
i population :. 



Mortality from diarrheal disease by month of age differs greatly among
 
the projects as illustrated in'Figure 30. In the first six projects shown,
 
-the rates from this disease are high and exhibit a marked concentration of
 
deaths in the first six months of life. On the other hafid, in the projects
 
in-Coiombia, La Paz Area, and Kingston Area, the patterns are characterized
 
by a relatively low and even distribt.tion throughout the first year of life. 
The neonatal death rate from diarrheal disease is exceedingly high inRecife,
 
Sgo Paulo, San Juan Province and in Ribierao Preto Area. The prevention of
 
this excessive mortality in the neonatal period is, in part, a hospital pro­
blem, especially of premature wards. The prevention of mortality from diar­

- rheal disease is obviously a problem that warrants major attention in devel­
oping countries.
 

Figure 30
 

INFANT MORTALITY FROM DIARRHEAL DISEASE BY MONTH OF AGE IN 
13 PROJECTS,
 

FIRST YEAR OP INVESTIGATION
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Measles
 

During.the first year of: the Investigation, epidemics of measles
o 

Mortality due to this disease was par­occurredin several of the projects. 


ticularly high in Recife and La Paz, with rates of 481 and 299 per 100,000
 

population respectively, as shown in Figure 31. Santiago, where a vaccina­

tion program against this disease has been underway for 
several years,expe­

rienced very low mortality. Very few deaths occurred in the Kingston Area.
 

In fact, during th iod 1965-1968 there were only 4 to 14 deaths from
 9 

measles in Jamaica.13)
 

Study of the distribution of deaths from measles by age groups reveals
 

that nearly all of these deaths occurred in children under 3 years of age with
 

a peak in the 9-11 month or 12-14 month interval. As given in Table 22, in
 

most areas in which measles mortality was excessive, approximately one-third
 

of all deaths from this disease occurred in the first year of life, and of
 

those, approximately one-half occurred in infants below nine months of 
age.
 

This indicates that prevention of measles by immunization is needed before
 

nine months of age. The monthly distribution of deaths from measles in the
 
The close
first year of the Investigation is shown in Appendix Table VI. 


interaction between measles and nutritional deficiency wi,.l be discussed in
 

the section on nutritional deficiency.
 

Figure 31 

IN 13 PROJECTS,
MORTALITY UNDER 5 YEARS FROM MEASLES 
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Table 22. Deaths from Measles by Age in 13 Projects, First Year of Investigation 

Underl.yyear Iyear 

Tota TotAge in months Age in months , 4Projit ot otaotl . - 18- 21- ywa. yn. ya.! * . deaths 0-6-8 9-1123 1 

Cali. 
Cartagena 

.9 
17 

9. 
4 

? 
-

2 
-

5 
4 

18: 
10 

8 
6 

3 
-

4 
3 

3, 14 
1 1 

5 
1 

3 
1 

Chaco Province 47 20 5 10 2 181 74 5 1 5 1 3 
Kingston Area 3 2 - - 2 1 - - - 1 
La PaArea 
Medellin 

244 
37 

69 
5 

14 21 
-2 

34 
3 

99 
24 

39 
8 

23 
5 

20 
84 

17 40 
5 

26 
3 

10 
-. 

Monterrey. 151 57 10 .18 29 58 15 14 17 12 26 7 3 
Recife 327 100 16 35 49 '129 0 44 26 19 73 18 7 
Ribeirio Prito Ar 36 11" 4 3 A 8" 3 3 1 1 9 7 1 
San Juan Province 70 31 8 8 15 29 12 11 3 3 2 6 2 
San Salvador Area 129 45 5 15 25 58 22 16 14 6 13 6 
Santiasgo Area ? 4 2 1 1 3 1 1 - 1 -
Sio Paulo 81 25 411l 10 29 4l 7 7 

Diphtheria, Whooping Cough and Tetanus
 

The numbers of deaths and death rates from diphtheria, whooping cough
 
and tetanus are given in Table 19. During the first year of the Investigation,
 
diphtheria was the underlying cause of 7 deaths in Cali, 13 in Recife and 10
 
in the San Salvador Area, resulting in rates of 11.5, 19.1 and 13.6 per 100,000
 
population, respectively. For whooping cough the highest rates were found in
 
the La Paz Area and Chaco Province (42.8 and 41.8, respectively).
 

Tetanus mortality was greatest in the San Salvador Area, Cartagena and 
Chaco Province, with respective rates of 39.5, 33.4 and 31.3. Nearly all 
deaths from tetanus were of the neonatorum type and indicate the need for im­
provements in care of the newborn at delivery and provide justification for 
the development of preventive immunization programs for prospective mothers 
in those places in which significant numbers of deliveries take place at home. 

Other Infective and Parasitic Diseases 

As can be observed in Table 19, the La Paz Area and Recife have the 
highest mortality from tuberculosis with rates of 51.4 and 48.5 per 100,000 
population, respectively. Two other projects, Chaco Province and Monterrey, 
also have high rates from tuberculosis, 33.9 and 30.4, respectively. The size 
of the death rates due to this disease indicate serious health problems in 
these areas. 



cause of 156 deaths of which 95 occurredAmebiasis was the underlying 
In addition, in 50 other deaths,
in Monterrey and 30 in San Salvador Area. 


amebiasis was an associated cause. The seriousness of this disease in certain 

is revealed by the nature of its complications and',the age periods af­areas 
In Montgrrey, for instance, there were 81 infant-deaths due to amebi­fected. 


total
asis as the underlying or associated cause which was two-thirds of the 


deaths under 5 years of age involving amebiasis.
 

Congenital syphilis was the cause'of 10 deaths in Recife and -9,in 
Sgo
 

In total, there were 48 deaths due to congenital 'syphilis; this does
Paulo. 

not include deaths in which the underlying cause was maternal syphilis 

with­

out manifested disease in the product.
 

In the column of other intestinal diseases in Table:19, typhoid Tever
 

was responsible for 7 deaths; other salmonellosis including 
paratyphoid fever
 

produced 17 deaths; bacillary disentery was the underlying cause 
of 16 deaths
 

and other enteric infections due to specific agents (category OO8) caused 74
 

deaths in this group.
 

In 17 deaths, moniliasis was the underlying cause while it was 
an asso-


Likewise, 34 deaths were due to helminthiasis.
ciated cause in 563 deaths.' 

Thisgroup of conditions (categories 120-129) contributed with 552 

associated
 

.causes, often more than one type of helmin'thiasis was diagnosed in 
a deceased
 

tichild.
 

The numbers of deaths from the remainder of the group of infectious'
 
Polio­

diseases (last column of Table 19) are specified by cause in 
Table 20. 


myelitis produced only 10 deaths in all of these areas combined during 
the
 

2 each in Cartagena,
'first year of the Investigation, distributed as follows: 


Monterrey, Recife and Ribeirgo Pr~to Area, 1 in Medellin and 1 in 
Sio Paulo.
 

Judging from the findings on vaccinations obtained through interviews 
with
 

families of dead children, vaccination against poliomyelitis 
has been widely
 

used in the areas of the Investigation.
 

Relatively few deaths were due to miscellaneous infectious diseases.
 

The numbers of these deaths are given in Table 20.
 



Niutrtimona1',eziciendy
 

d ;n Measurement of the direct and&indirect role Off nutritional"deficiencies
 

in mortality has been a constant preoccupation and-objective of this Investi­

gation. The nutritional'state of the children who die has been assessed by
 

theuse'bf all information available, such as weight atbirth and successive
 

b6dy weights, clinical history and autopsy data. -The Gomez classification and 

sCale (14,15), based on the relationship of weights for age, applied to weight 

stanidards from Harvardif6) are being used for grading nutritional state. An 

effort has been made to determine whether nutritional deficiency is the under­

lyiiigor an associated cause of death, following the rules of the International
 

Classification of Diseases and rules developed in the Investigation. A group
 

of experts in nutrition discussed in an internal meeting the nutritional aspects
 
d fthe Investigation(17)and formulated recommendations regarding utilization of
 

the results evolving from analysis of these data.
 

The role of nutritional deficiencies in mortality of infants and of
 

children 1-4 years of age has been presented briefly in previous sections of
 

this 'report. However, additional data are provided here regarding important
 

aspects of their impact in specific age groups, the types of deficiencies
 

found in deceased children, and their synergistic interrelationships with
 

certain causes. The numbers of deceased children with nutritional deficiency
 

as an underlying or associated cause in three age groups, under 1 year, 1 year,
 

and 2-4 years, are given in Table 23. The death rates from nutritional defi-


Table 23. Nutritional Defiolenoy as Underlying or Associated
 
Cause of Deaths for 3 Age Groups inCentral Cities and Other
 

Area, First Year of Investigation
 

Under 12-4 
Central city 1 year 1 y years 

other area 	 Num- Rate* Num- Ratesu Rate 
ber ber bar 

Cali 185 14.9 10? 8.7 81 2.2 
Cartagena 137 14.6 82 92 33 1.2 

!Kinzgston 104 5.6 37 2.1 19 0.4 
La Paz 335 19.7 203 12.7 101 2.1 
Nedellimn 155 15.5 89 9.3 67 2.3

Nutrray 571 17.3 134 4.3 lii 1.5 
Roefe 608 37.1 217 15.5 159 4.1 

Reelatencia 146 29.2 29 6.4 16 ,-1.3 
Ribeirio Prito 71 15.8 12 2.9. 16 .1.3 
Ban Juan 25 8.7 2 0.8 2 K0.3 
Ban Salvador 270 20.3 128 10.1 80 .,"2,2 
Santiago 230 14.6 31 2.0 15 0.3 
Sa Paulo 559 720.1 77 3.0 58 <0.7 

Other wrea 
.Chaco, rural 103 26.4 .45 13.2 16 1.6 

Franoa 61 24.1 1 5.5 12 2.3 
'BnJusa, suburban 90 23.7 '12 3:5 3 -0.3 

Ban Juan, rural 139 30.3 *24 6.0 17 '1.4 
Son Salvador, rural 88 31.4 68 28.3 77 '12.0 

* 	 baludin$ 4 other aread with insuffioient deaths for 
analysis. 

"Undr 1 year, rate per 1,000 live births; 1-4 years, 
rate per 1,000 population. 



cieficy by age and the variation of their magnitude for.thecit ies and-oteir 

areas within the projects are shown in Figures 32 and "a. ldal'yi 
of,'data for the two ,years of, the Investigation, further'subdivision may be pos­
sible'by single years'of.age 

In both the urban and-rural areas of-all projects,(with the exception
 
of the rural communities of the San Salvador Area), mortality from this cause 
is-much greater in the first year of life than in early childhood. The true 
impact of nutritional deficiency in early-life is revealed only through~the 
study of multiple causes as shown in Tables 9 and 18. The involvement of 
nutritional deficiency in infant mortality is apparent from the first months
 
of life and indicates the need for measures leading toward prevention of defi­
ciency-states from their very origin. Some measures may have to be applied
 
even in the prenatal period, in the form of insuring satisfactory nutritional
 
state and medical attention to mothers during pregnancy.
 

In the second year of life, -the death rates are also high in.'several.
 
cities; namely, Recife, LaPaz,'San Salvador and the three cities in Colombia.
 
The"problem of nutritional deficiency is much more serious in its contribution
 
to mortality in children under 2 years of age than in older children.. 

Figure 32
 

NUTRITIONAL DEFICIENCY AS UNDERLYING OR ASSOCIATED CAUSE OF DEATH
 

FOR THREE AGE GROUPS IN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION
 

40
 
RECIFE 5AO PAULO
 

LA PAZ HEDELLIN SANTIAGO
RESISTENCIA 


SAN 

30 SALVADOR ONTERREI CALI SAN JUAN 

.IBERXO 4.CARTACENA KINGSTON 

a PRETO: 
C 

.20
 

10.
 

10
 

.. .**, . , 

Undoer I year 1 year E;.i2-4 years 

*Under 1 year: deaths per 1,000 live births
 
1-4 years: deaths per 1,000 population
 



14 

rW four projects:in' which both'.uran leandrural;,areas are -included, and 
for !which 'sufficient data :are ;aVailable','the death rates are shown 'in Figure
.33:., -In -the,projects, with the 6 xception, of Chaco Province,, the , rates iare' muc 
higher in. the rural areas than 'in 'the: cities.. The ,problem id particularly 
serious in the rural communities'near San. Salvador; the' death' rate at one year 
of 'age is nearly as high as the rate in infancy. Also,%the rate, for the age 
"'group 2-4 years of 10 per-li000 population is much higher than in the other
 
areas.' At this time,' although the data for rural 'areas are limited, they''
 
indicate'that'the problem of-nutritional deficiency is greater in suburban
 
a drural areas thn in the cities. There is sufficient-evidence to begin
 

planning preventive programs for cities and even for'" arger programs in sub­
t urban:and rural areas. 

Figure 33 
-NUTRiiAI DEFICI ENCY 'OR AICSO IATED OF 'DEATH' FOR 'THREE ACE CROPSNAL AS-UNDERLYING CAUSE 

IN URBAN AND:'RURAL AREAS '04 :PROJECTS., FIRSTjYEAR OF' INVESTIGATI-ON • 
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.. ,.;, ,The International Classification provides separate categories for spe­
cific avitaminoses, ?,-266; for protein malnutrition, 267; for nutritional 
marasmus, 268; and for other and unspecified types of nutritional deficiency, 
269. This latter category includes nutritional states in which there is insuf­
ficient information for assignment to a more specific category. In this
 
Investigation, very few of the nutritional deficiency states which caused
 
death, directly or indirectld, were specific avitaminoses. In fact, in only
 
15 deaths was an avitaminosis of the categories, 260-266, assigned, and in
 
only one of these was the deficiency (vitamin C) assigned as the underlying
 
cause of death. In all of the other deaths, one of the three categories, 267,
 
268 or 269, was assigned either as the underlying c- an associated cause.
 
Table 24 provides the numbers of deaths and death rates due to or associated 
with the following three categories of nutritional deficiency, protein mal­

nutrition 267, nutritional marasmus 268 and other nutritional deficiency 269.
 

In infancy (under 1 year of age), relatively few deaths were attributed 
to protein malnutrition of the kuashiorkor type, while many more were from 
nutritional marasmus. In the cities from one-half to two-thirds of the deaths 
were assigned to the non-specific category, 269 (Figure 34), and were charac­
terized by moderate or second degree malnutrition and by the unqualified forms 
of protein-calorie malnutrition. 

Table 2C4. Nutritional Deficien " Iderlying or Associata Oae of Deaths of Infnts and Children 1-4 Years 
by Type of Deficiency in Central Cities and Other Aiem, 

Central city and 
other area 


Cali 
Cartagena 
Kingston 
La Paz 
Medellin 
Monterrey 
Recife 
Resletencia 
Ribeirio Prito 
San Juan 
San Salvador-' 
Bantiago 

so Paulo 

Oth, r area 

Chcoo'rural 
Franca 
San Juan, suburban 
San Juan, rural 
Ban Salvador, rural 

Infant deaths 

Protein Marasnus Other 

Total malnutrition (268)
(269a 

(269) 

Nun-
ber Rate 

Nate 
bar 

NuM-
bar 

Num-
bar-

Num-
ber 

Num-
ber 

Num-
bar 

Num­
her 

185* 
137 

14.9 
14.6 

18 
35 

1.5 
3.7 

65 
31 

5.2 
3.3 

101 
71 

8.1 
7.6 

188 
U5 

3.8 
3.2 

73 
71 

1.5 
2.0 

28 
8 

0.6 
0.2 

87 
36 

1.8 
1.0 

104 5.6 4 0.2 29 1.6 71 3.8 56 0.9 13 0.2 13 0.2 29 0.4 

335 19.7 
155'i'15.5 
571 <17.3 

15 
2 

17 

0.9 
0.2 
0.5 

43 
64 

111 

2.5 
6.4 
3.4 

277 
87 

443 

16.3 
8.7 

13.4 

304 
156# 
245 

4.8 
4.o 
2.3 

42 
53 

-65 

0.7 
1.4 
0.6 

37 
12 
44 

0.6 
0.3 
o.4 

225 
90 

136 

3.5 
2. 
1.3 

608 '37.1 
146 ' 29.2 

71 1 5.8 
25 8.7 

270, !.20.3 
23Os%14.6 
559.7 20.1 

50 
3 
1, 

1l 
2 
8 

3.0 
0.6 
0.2 

0.8 
0.2 
0.3 

190 
35 
18 
7 

62' 
69 

1.52 

11.6 
7.0 
4.o 
2.4 
4.7 
4.4 
5.5 

368 
108 
52 
18 

197 
157 
399 

22.4 
21.6 
11.6 
6.3 

14.8 
9.9 

14.4 

376 
45 

.28 
4 

208 
46^ 

135^ 

7.1 
2.7 
1.7 
0.4 
4.2 
0.7 
1.3 

152 
8 

11 
-
70 

6 
30 

2.9 
0.5 
o.7 

1.4 
o.1 
0.3 

94 
13 

5 
1 

51 
9 

28 

1.8 
0.8 
0.3 
0.1 
1.O 
0.1 
0.3 

130 
24 
12 

3 
87 
31 
77 

2.4 
1.5 
0.7 
0.3 
1.7 
0.5 
0.7 

t 

103 26.4 3 0.8. 7.. 1.8 _.93 23.8 61 4.5* 7. 0 0.5 47 3.5 
61 24.1 
90, 23.? 

139 30.3 
88 31.4 

1 
-
1 
9 

0.4 

0.2 
3.2 

17 
-34 

50 
11 

6.7 
8.9 

10.9 
3.9 

43 
.56 
88 
68 

17.0 
14.7 
19.2 
24.3 

23 
15 
41 

145-

3.2 
1.1 
2.6 

16.5 

3 
-
3 

78 

0.4 

0.2 
8.9 

2 
4 
7 

28 

0.3 
0.3 
0.4 
3.2 

18 
11 
31 
39 

2.5 
0.8 
1.9 
4.4 

* Includes one with category 260-266.
 
Moludea one associated cause with other nutritional deficiency.
 

First Year of Investigation 

Children 1-4 years 

Protein Marannuc Other 

Total malnutrition (268) (269)
(26?) 
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The pattern of death rates by type of nutritional deficiency 
was dis-


The clinical evidence was suf­tinctly different in the 1-4 year age group. 


ficient in over one-half of the deaths in 5 cities 
and 1 rural area for
 

assignment to one of the specific categories. In Recife, of the deaths caused
 
ade to pro­

by or complicated by nutritional deficiency, the assignment 
was ..


tein malnutrition in which edema was present in 152 
or 40 per cent of the
 

Likewise, in San
 
deaths and to nutritional marasmus in 94 or 25 per 

cent. 


Salvador and in the rural communities near the city, 
protein malnutrition
 

In
 
(267) accounted for high proportions of the deaths 

in this age group. 


Cali, Medellin and Cartagena, Colombia, protein malnutrition 
was a serious
 

cause of death in children in this age group with 
rates of 1.4-2.0 per 1,000
 

population. In Figure 35, the rates are shown for the urban and 
rural areas
 

for these two age groups.
 

;larify the relationship of nutritional deficiency 
as an
 

In order to 


associated cause of death to the underlying causes, 
deaths under 5 years,ex­

cluding neonatal deaths, have been combined in 
three broad groups of causes.
 

Neonatal deaths have a distinct pattern, principally 
involving conditions
 

present at birth and immaturity, and thus do 
not contribute to this analysis
 

Data for postneonatal deaths
 
of nutritional deficiency by underlying causes. 


and for deaths 1-4 years of age have been combined 
in Table 25 for the follow­

ing three groups of underlying causes, infective and 
parasitic diseases (000-13(
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Table 25. Nutritional Defiienoy 	 as an Asmociated Cause of Death under 5 Years., Vcluding Neonatal Deaths, by Underlying Cause Group 
in, Contal Cities endS Other Arm, Lrat Year Of TAvatato . 

With nutri- With nutri. With Auti With nutri- IWith nutri­
tional tionAl tiodal Total otal tional

death, a r.o deloasa dtTo deficiency aeom deficiency eahsdet defto deathsdeths ~s 

WIG 7] 115 U or
n • Num Num- Per- Num- Per Nn- Per Num.-Per 

cent bar cent her cent her centbar cant her 
Ia Paz HedellinCali Cartogns Kingston 

All cauoes,... ......... • ......... 667 266 39.9 03 176 .3.7 413 131 31.7 1366 556 40.7 501 254 50.7 

Infective and parasitic disease .. i96 52.5 191 12q 67.5 171 68 39.8 722 433 60.0 283 189 66.8 

67.3 200 124 62.0Diarrheal disease ............. 	 275 141 51.3 125 80 64.0 14.3 58 10.6 '395 266 

1 • 236 119 50.4 37 31 83.8Measles ........................ 49 32 65.3 17 16 94.1 3 


48 52.7 46 3. 73.9Other ....................... 49 23 46.9 49 33 67.3 25 9 36.0 91 


- - 50 5' -

Nutritional deficiency ............ 106 - 7 26 


36.1 63 . 15 23.8 423 	 104 24.6 55 16 29.1,Dieeases of respiratory eystm .... 83 3 39.8 El 22 
'.8 31.4 171n 19 11.1 109 49 '45.0

Other causes .................... 105 37 35.2 77 	 25 32.5 153 


Moterrey Reife Rseastania Ribeirlo Prito "n Juan 

All cae.s ............ ; ......... 1465 721 49.2 1471 880 59.8 298 170 57.0 143 	 96 67.1 65 24 36.9 

69 75.8 30 16 53.3-Infective and parasitic diseases .. 854 57$ 67.7 993 70' 70.9 185 125 67.6 91 
13 68.'Diarrheal disease ............... 497 321 64.6 559 393 70.3. 147 99 67.3 57 '3 75. 19 


Measles .....................151 106 70.2 327 2'.3 74..3 21 14. 66.7 2' 17 70.8 6 2
 
12 90.0 	 5 1Other ...................... 206 151 73.3 107 68 63.6 17 70.6 10 9 


Nutritional deficiency ............ 64 - 8' - 20 - 3 2 ­

12 1 8.3
Diseases of respiratory syatem .... 291 62 21.3 232 118 50.9 '6 23 50.0 25 	 1' 56.0 

172 58 33.7 '47 22 46.8 24 13 54.2 21 7 33.3Other causes ...................... 256 81 31.6 


San Salvador Santiago SAOPaulo 

All causes ........................ 973 4.14 42.5 606 235 38.8 1235 558 '5.2
 

Infective and parasitic diseases .. 62' 328 52.6 197 106 53.8 %8 336. 59.2
 

Diarrhaal diseae .......... i... 468 226 48.3 167 87 52.1 39' 248 62.9
 
Meales ........................ 91 63 69.2 7 7 6 81 '2 Z1.9
 
Other .......................... 65 39 60.0 23 12 52.2 93 '6 9.5
 

Nutritional deficiency ............ 58 2 3.' 36 1 2.8 72 2 2.8
 

Diseases of respiratory systm .i. 167 48 28.7 186 57 30.6 273 89 32.6
 

Other causes ...................... 12. 36 29.0 187 	 71 38.0 322 131 40.7
 

Franca San Juan. euburban San Juan. rural San Salvador, rural 
Other area Chaco, rural 

All causes ..................... 3318 1"3 '8.1 l.1 	 69 '8.9 207 80 38.6 357 10 39.2 392 173 '..., 

51 52.8 170 84" 49.4 257 147 57.6
!nfective and parasitic diseases .. 183 115 62.8 78 65.4 89 '6 

66.9 64 4 68.8 52 31 61.5 105 56 53 3 196 107 54.6
Diarrheal disease ............. 	 136 91 


1' 5.3.8 6 3 22 8 36.'. 42 15 	 35.7 37 28 78.
Measles ........................ 26 


47.6 8 4 15 77 6.7 23 13 ,6.5 24 12 50.0
Other .......................... 21 10 


19 29 - 56 1 1.8 
Nutritional deficiency ............ 9 - 12 - ­

72 27 24.5 22 10 45.5 54 19 35.2 95 37 38.9 38 15 39.5Diseases of respiratory aystem .... 


Other causes ...................... 5' 11 20.' 29 8 27.6 45 15 33.3 63 19 30.2 41 10 24..
 

Per cent not calculated for bae loes than 10. 

diseases of the respiratory system (460-519) and all other causes, excluding
 
nutritional deficiency. The percentages of these deaths with nutritional
 
deficiency as an associated cause are shown in Figure 36 for 13 cities.
 

For deaths with infectious diseases as the underlying cause the per­

centage with an associated nutritional deficiency varied from 40 for Kingston 
to 71 for Recife and 76 for Ribeirgo Pr~to. For the other two groups of under­
lying causes the corresponding percentage were lower. These findings are in
 
accordance with previous research indicating the importance of the host as
 

well,as the infectious agent in the development of disease. In addition, they 

indicate the need for consideration of the interrelationships between diseases 

as ,abasis for community action. 



A' pointd iut JnLtheprevious section the two principal infectious 

seases are diarrheal disease and measles. Table 25 also provides data regard­
'the number and percentages of such deaths in which nutritional deficiency
 

s anassociated cause. 'For diarrheal disease, the percentages of the deaths
 
th nutritional deficiency also were over ?0 per cent in Recife and Ribeirao
 
8to. In early infancy, nutritional deficiency is frequently a result (con­
quence) of repeated episodes of diarrheal disease. Later in infancy and in
 
rly childhood, the deficiency state acts more often as a contributory cause
 
deaths due to specific causes such as measles.
 

In projects with high death rates from measles, such as Recife, nutri­
onal deficiency was an associated cause (usually contributory) in high per-­
ntages of the deaths (74 per cent in Recife). This interrelationship between
 
tritional deficiency and infectious diseases in early childhood is probably
 
major factor in the excessive death rates from measles, both in the size of
 

e death rate and in the age group affected. These interrelationships also
 
dicate the need for combined actions for prevention of infections and improve­
nt of the nutritional state, within the context of comprehensive health pro­
ams.. 

ongenital Anomalies
 

In this section for discussion of the role of congenital anomalies in
 

ortality in infancy and early childhood,there are included those conditions
 

isted in categories ?40-759 (section of congenital anomalies) of the
 

nternational Calssification of Diseases and also other anomalies present at
 

irth, such as congenital hernias, congenital blindness and deafness, congen­

tal phimosis, and congenital dento-facial anomalies which appear in other
 

ategories of the Classification. Appendix Table VII provides detailed data
 

y three-digit categories of the deaths under 5 years of age included in this
 

iscussion of congenital anomalies. In Appendix Table I, however, and other
 

;ections of this report, inclusions under the term "congenital anomalies" are
 

,estrictedto categories 740-'t_9 of the International Classification in order
 

1 .. lational basis.
o allow comparisons at the ii


.n the Investigation, congenital anomalies have been classified as under­

.ying or associated causes of death and also as anomalies which were present
 

nUt were not part of the process of death either as underlying or associated
 

For this report, however, only the anomalies that were significant
auses. 

Since the
Ls causes of death (underlying or associated) have been analyzed. 

tumbers of deaths with anomalies were small for several areas, combined data 

.or the projects are presented. 

Table 26 gives the number of deceased infants and children 1-4 years
 

)fage with anomalies as underlying or associated causes of death. Duplica­

;ion within systems has been eliminated in this presentation even though more
 

;han one anomaly of the same system may have been coded, so that the number
 

)finfants with anomalies in a given system can be obtained easily. The total
 

iumber of infants with congenital anomalies is the sum of those with anomalies
 



.tTbig 26 Oageuithli Anmalies an Underlying, or Aasociated' Omze. of Death of IWants ad 
Children 1-4 Year. in 13 Projects, First Year of Investigation 

* 
1-4 year 6

Under 1 year* 


Project Total Underlying Associated Total Underlying Asociated
 

Number Rate Number Rate Number Rate Number Rate Number Rate Number Rate 

4.0 31 2.5 18 1.5 12 0.2 9 0.2 3 0.1Cali 49 
Cartagena 42 4.5 26 2.8 16 1.7 8 0.2 6 0.2 2 0.1 

Chaco Province 31 3.5 26 2.9 5 0.6 6 0.2 5 0.2 1 0.0 

Kingston Area 92 4.6 74 3.7 18 0.9 20 0.3 18 0.3 2 0.0 
La Paz Area 32 1.8 22 1.3 .10 0.6 5 0.1 2 0.0 3 0.0 

13 0.3 5 0.1Medellin 48 4.8 36 3.6 12 1.2 18 0.5 
Monterrey 170 5.1 133 4.0 37 1.1 25 0.2 1? 0.2 8 0.1 

o.1 4 o..Recife 79 4.8 50 3.0 29 1.8 8 0.2 4 

Ribeirlo Preto 41 4.6 32 3.6 9 1.0 3 0.1 2 0.1 1 0.0 

San Juan Province 49 4.4 32 2.8 17 1.5 11 0.3 8 0.2 3 0.1 
0.1 5 0.1San Salvador Area 86 5.3 61 3.8 25 1.6 12 0.2 7 

1.7 23 0.3 16 0.2 7 0.1Santiago Area 98 5.7 69 4.0 29 
Sto Paulo 152 5.5 i1O 4.0 42 1.5 24 0.2 15 0.1 9 0.1 

'Rate per 1,000 live births 

"Rate per 1,000 population 

as underlying cause plus the number with anomalies as associated causes only.
 

For example, in Cartagena 26 infants had anomalies as the underlying cause of
 

death andl6 as associated causes of death from underlying causes other than a
 

congenital anomaly.
 

The rate per 1,000 live births of infants with congenital anomalies re­

ported as underlying or associated causes of death varied between 1.8 in La 

Paz and 5.7 in the Santiago Area (Figure 37). Anomalies serious enough to be 

Figure 37
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considered one of the causes of death were generally the underlying cause of
 

death. For 72 per cent of the deceased infants with one or more congenital 
of death,. an anomaly: was, the underlying cause.; for onlyanomalies,.,as.,causes 


28 per cent, the- anomalies acted as associated causes.
 

Differences in completeness of registration, particularly of those
 

aeatns occurring in the first few days of life, can seriously affect the qual-

For example, information
ity of data related to serious congenital anomalies. 


on several of the major anomalies of the central nervous system, like anenceph­

alus, was obtained in one project only from the delivery book in searching for
 

missing deaths. Congenital anomalies 9qf the cardiovascular system seem to be
 

more frequent in premature children(l
8 )and their recognition as causes of death
 

requires the inclusion of all deaths of these low birth weight babies.
 

Anomalieas as Underlying or Associated CausesTable-27,- peiifio Types of Congenital 
of Death of Infents in 13 Projects, First Year of Tnvestigation 

Circulatory Nervous Digestive Down's
 
system disease
sytesm system
Project 


'Number Rate Number Rate Number Rate Number Rate 

Cali 26 2.1 7 0.6 13 1.0 8 0.6
 
Cartagena 12 1.3 7 0.7 14 1.5 12 1.3
 

Chaco Province 13 1.5 7 0.8 8 0.9 6 0.7
 
Kingston Area 48 2.4 12 0.6 25 1.2 13 0.6
 

0.9 2 0.1laPaArea 12 0.7 3 0.2 15 
Hdellin 19 1.9 9 0.9 13 1.3 8 0.8 
Nonterrey 58 1.1 55 1.7 29 0.9 23 0.7 
Recife 29 i.8" 16 1.O 26 1.6 10 0.6 
Ribe rlo .rr&toArea 19 2.1 3 0.3 15 1.? 8 0.9 
San Juan Province 20 1.8 6 0.5 18 1.6 7 0.6 

1.7 15 0.9 13 0.8San Salvador Area 30 1.9 27 
Santiago Area 47 2.? 19 1.1 17 1.0 19 1.1 
Slo Paulo 64 2.3 35 1.3 36 1.3 18 0.6 

Also, the quantitative and qualitative aspects of clinical and autopsy
 

records may influence the completeness of data related to internal congenital
 

anomalies. In spite of these limitations, some apparent differences are in-

For instance, in San
triguing as noted from data in Table 27 and Figure 38. 


Salvador and Monterrey, there appear to be relatively high rates from major
 
These serious anomalies of the cen­anomalies of the central nervous system. 


tral nervous system as well as Down's disease are usually easy to recognize
 

without an autopsy.
 

On the other hand, the death rate of infants with congenital anomales
 

of the circulatory system (usually heart and great vessels) in Santiago is
 

twice the rate in Cartagena. It is interesting to note that with the excep­

tion of projects in La Paz and Chaco Province, the other projects have infant
 

death rates from these anomalies similar to those found in previous decades in
 

the United States (as underlying causes) where a decreasing trend has been
 

observed.19 )
 

http:observed.19
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Figure 38
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It is expected that analysis o1 the material for the two years of the
 

Investigation will permit a better definition of possible differences in 
death
 

rates from congenital anomalies and of their relationships with other 
causes
 

and factors.
 

Other Specific Causes
 

A few other causes have been studied at this time, 
either because of
 

These are diseases of the respiratory
their volume or their special interest. 


system, diseases of the nervous system and sense organs 
and malignant neoplasms.
 

Brief presentations of these three groups of causes 
follow.
 

Diseases of the Respiratory System
 

This broad group is constituted by acute 
upper respiratory infections,
 

acute bronchitis and bronchiolitis, influenza, 
the pneumonias and other dis-


It does not include specific infections
 eases of the respiratory system. 


such as tuberculosis, whooping cough or 
any other morbid condition included
 

in the Section of Infective and Parasitic 
Diseases of the International
 

Deaths from this group of diseases as 
underlying
 

Classification of Diseases. 


or associated causes in two age groups 
is given in Table 28, and the death
 

Respiratory diseases are a problem, particularly,
 rates are shown in Figure 39. 




in the first year of life, as revealed 
by death rates as underlying cause rang­

ing from 27.0 per 1,000 live births in 
La Paz Area to 3.3 in the Kingston Area.
 

The death rates for these diseases as 
associated causes range from 32.3 in
 

Thus, the problem is much greater
 
Recife to a low of 6.4 in the Kingston Area. 


when the associated as well as the underlying 
causes are considered.
 

Systems an UnderlyingDiseases of the Respiratory and NervousTable 28.' 
of Death for Two Age Groups in 13 Projects,

and Associated Causes 

First Year of Investigation
 

Diseases of 

remmiratory system 
* Diseases of 

nervous system 
"Projet't1 year 1-4 years - 1 year 1-4 years 

Nu Rate Rate, Nu- RateN Rate* 

ber bar aher bar 

Cali. 
o.5 1.5 0.3
 

Underlying ....... 86 6.9 24 16 16 

2.8 16 1.3 19 0.4

Associated ....... 191 15.4 136 

I I
 

Cartagena 
 5 0.1
48 5.1 22 0.6 8 0.9

Underlying ....... 


2.0 9 0.3220 12.8 79 2.2 19Associated ....... 


Chaco Province
 
18 2.0 6 0.2114 12..8 25 o.8 


Associated ....... 

Underlying ....... 


112 12.6 45 1.5 23 2.6 10 0.3 

Kingston Area
 

Underlying ....... 
0.2
 

67 3.3 26 0.4 13 0.6 18 0.3 
57 0.8 31 1.5 11

Associated ....... 130 6.4 


La Paz Area 
2.0 0.7 12 0.2

Underlying ....... 469 27.0 129 12 

12 0.7 19 0.3Associated ....... 1 17.3 238 3.6 


Medellin 
12 0.3 12 1.2 5 0.1

Underlying ....... 50 5.0 

2.0 23 0.6123 12.3 90 2.3 20Associated ....... 


Honterrey
 
49 1.5 10 0.1
 

Underlying ....... 311 9.4 66 0.6 

38 0.4208 2.0 98 3.0


Associated ....... 551 16.6 


Recite
 
77 1.4 27 1.6 25


Underlying ....... 192 11.7 0.5
 

7.1 56 3.4 33 0.6Associated ....... 529 32.3 376 


Ribeirlo Prito Area
 
2.0 O.2o.6 18 7

Underlying ....... 55 6.2 17 

53 24 2.7 15 0.5130 14.7 1.8Associated ....... 


San Juan Province
 
Underlying ....... 174 15.5 23 O.6 24 2.1 11 0.3
 

78 2.0 44 3.9 17
Associated ....... 253 22.5 0.4
 

San Salvador Area 
0.8 0.8 13 0.2

Underlying _..... 191 11.9 46 13 
34 2.1 17 0.3

Associated ....... 362 22.5 196 3.3 


lantiago Area 
2.7 0.-30.3 47 20

Underlying ....... 228 13.2 18 

2.1 9 0.1244 14.2 45 0.7 37Associated ....... 


Sio Paulo 20 0.2
Underlying o..... 337 12.1 50 0.5 118 4.2 

Associated .......
 506 18.2 139 1.3 73 2.6 18 0.2 

rate per 1,000live birthst 1-4 years,
'Under 1 year, rate per 1,000 


population.
 



High proportions of conditions of this broad group are found in the
 

categories 485 for bronchopneumonia and 486 for pneumonia of unspecified type,
 
which are frequently acting as terminal conditions. Thus, their rates as
 

associated causes are more likely to be high in those areas in which mortality
 

from diseases such as measles, diarrhea and nutritional deficiency is also
 

high.
 

Figure 39
 
DISEASES OF RESPIRATORY SYSTEM AS UNDERLYING AND ASSOCIATED CAUSES OF DEATHS
 

INFANTS AND CHILDREN 1-4 YEARS IN 13 PROJECTS, FIRST YEAR OF INVESTIGATION
OF 
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Underlying C Associated
 

Diseases of the Nervous System and Sense Organs
 

This broad group of causes is composed of inflammatory diseases of the
 

central nervous system, hereditary and familial diseases of the nervous 
system,
 

cerebral spastic infantile paralysis, epilepsy and other diseases 
of the nerv­

ous system and sense organs. As given in Table 28 and shown in Figure 40,
 

mortality due to these diseases is by far more important in the first 
year of
 

produced by the inflammatory
life than in later years. Many of these deaths are 

The death rates under 1
 diseases of the central nervous system and of the ear. 


year of age from these diseases ranged from 4.2 in Sgo Paulo to 0.6 
per 1,000
 

live births in the Kingston Area.
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Figure 40
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Underlying Associated
 

Death rates from this group of diseases as associated causes were higher
 
than the corresponding rates for underlying causes in both age groups, with a
 
few exceptions, notably S9o Paulo and Santiago Area. Local medical and patho­
logical practices as well as the quality of clinical autopsy records are respon­
sible for apparent important differences in patterns of mortality by the dis­
eases included in this broad group. This is particularly true for the inflam­
matory conditions of the central nervous system and of the ear, such as menin­
gitis and otitis media.
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Malignant Neoplasms 

During the first year of the Investigation there were 72 deaths due to
 
Of these, 32 were leukemias. The
malignant neoplasms among those studied. 


distribution of the 72 deaths in the 13 projects is presented in Table 29.
 

Four projects, the Kingston Area, Medellin, the Ribierao Preto Area and Sao
 

Paulo had high rates of 10-13 per 100,000 population under 5 years of age for
 

all types of malignant neoplasms combined. There was less variation among
 

the projects in the rates for leukemia than for those for other malignant neo-


Further analysis will be made by age, type and diagnostic evidence
plasms. 

when data for the two years are available.
 

Deaths unider 5 Years from Malignant Neoplasms with Rates per
Table 29. 

100,000 Population in 13 Projects, First Year of Investigation
 

Other
Total 

malignant Leukemia malignant
 

Project neoplasms neoplasms
 

Rate Number Rate
Number Rate Number 


1 1.63 4.9 2 3.3Cali 

4 8.9 2 4.5 2 4.5
Cartagena 


2 5.2
2 5.2 -
Chaco Province 

Kingston Area 12 13.2 5 5.5 7 7.7
 

6.1
7 8.6 2 2.4 5La Paz Area 
4 8.3
6 12.4 2 4.1
Medellin 
 1.4
4 2.9 2 1.4 2
Monterrey 


1 1.5 1 1.5 -

Recife 

Ribeirao Pr8to Area 
 4 10.5 2 5.3 2 5.3
 

4 7.9 3 5.9 1 2.0
San Juan Province 

2 2.7
2.7 -
San Salvador Area 2 

Santiago Area 7 8.1 4 4.6 3 3.5 
16 12.3 7 5.4 9 6.9Sao Paulo 






Mecical and health services provided .to mothers during their preg­
nancies and for deliveries ofth' chiidren inbludedin the Investigation,
 
as well as the medical attention to those children, car be studied from data
 
collected in interviews with the families. In Certain instances, data from
 
hospitals or other sources complemented the information obtained in home
 
interviews. In this report, reference will be made to services and indica­
tors pertaining to deceased child#en and their mothers. 
Later, such informa­
tion will become available for the general population of these areas from
 
the probability sample of households so that comparisons may be made. It is
 
hoped that the following brief presentation will stimulate actions directed
 
toward solving the problems indicated, as well as the initiation of studies
 
regarding factors regulating the qualitative and quantitative aspects of
 
health services and their utilization.
 

Interviews with families of deceased children were carried out in 90
 
per cent or more of the deaths in 5 cities and 7 other ireas (Appendix Table
 
IX). All families were interviewed in rural St. Andrew and high propor­
tions in the projects of Chaco and San Juan Provinces and the San Salvador
 
Area. Several projects, particularly those in Colombia and Bolivia, expe­
rienced great difficulty in locating families, in large part due to unsat­
isfactory addresses on death certificates and hospital records.
 

In order to obtain information on the reproductive history and prena­
tal care of the mother, and on facts about the delivery, breast feeding, and
 
growth and development of the child, the mother was considered the preferable
 
source of information in the home. In a few areas, the father preferred to
 
provide the information to the nurse or social worker, and in others the
 
grandmother often was the source of the data. Appendix Table IX 
 gives the
 
numbers and percentages of families of deceased children with family inter­
views and those in which the mother provided the data.
 

Prenatal Care
 

Close surveillance is required if the serious complications of preg­
nancy and delivery are to beidiscoveredearly enough to avoid excessive loss 
of life. The success in collecting this,important information varied among
the projects, dependiug on the p6ssibility of carrying out family interviews; 
thus, the data presented here relate only to,mothers in families with inter­
views. 

For consideration of the prenatal care iedc'ived by these mothers, the.
 
data-are sufficient for combining into three groups (1) those with at least
 
four prenatal visits to a'doctoror clinic, (2) those with one, two or three
 
visits, including those in which at least one visit was made but the total
 
number was not known, and (3) those with no visits or with no information
 
available regarding prenatal care (Table 30). As shown in Figure 41, the
 
city of San Juan was found to have the highest percentage of mothers with
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"able 30. Visit@ for Prenatal Care of Mothers of Deceased Children under 
5 Yews in Central Citisa end Other Areas, First Year of Investigation 

e cvitito 1-3 vinits None and 
Central city and Total and over unoified 

othor arm- mth 	 Nm- Per - r For 
I.' gentbor cent bar cent 

Call 667 220 33.0 135 2C.2 312 46.8
 
:Cartagena 410 124 30.2 141 34.4 145 35.4
 
Kingston 841 285 33.9 357 42.4 199 23.7
 

L Paz 1,078 191 17.7 204 18.9 683 63.4
 

Medellin 497 264 53.1 121 24.3 112 
 22.5 
Monterrey 1,809 %4 30.1 502 27.8 763 42.2 
Recife 1,817 459 25.3 568 31.3 790 43.5 
Resistancia 428 122 28.5 17 39.0 139 32.5 

lbeirlo Pr;to 226 73 32.3 69 39.4 64 28.3 
San Juan 128 65 50.8 49 38.3 14 10.9 
Sen-Salvador 1,273 287 22.5 264 20.7 722 56.7 

Santiago 743 372 50.1 24 30.1 147 19.8 

Sf0 Paulo 1,867 758 40.6 523 28.0 56 31.4 

Other area 

Chaco, rural 420 48 11.4 138 32.9 234 55.7 

Franca o10 65 31.0 66 31.4 79 37.A 
Ribirlro Prato. rural 97, 22 22.7 43 44.3 32 33.0 
San Juan, suburban 343 155 45.2 124 36.2 64 18.7 
San Juem, rural 524 162 30.9 239 45.6 123 23.5 
San Salvador, rural 464 48 10.3 75. 16.2 341 73.5 
Santiago, suburban 98 45 45.9 22. 22.4 31 31.6 

St. Au rev, rural 83 39 47.0 31 " 37.3 13 15.7 

Viacha . I 53t 2 3.8 8 15.1 43' 81.1 

'With family int4rviev,. 

Fiiura' 41 

FREQUENCY OF VISITS FOR'PRENATAL CARE'OF MOTHERS OF DECEASED
 

C1LDREN IN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION
 

Per cent
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As a matter of fact, in the suburban and rural areas of San
prenatal visits. 
Juan Province also, high proportions of the mothers had prenatal care, as 

and ru;.il areas of the projects of Kingstonshown in.Figure 42. In both urban 
A-.a, Santiago Area, San Juan Province and Ribeirao Preto Area, over 60 per 

cent of the mothers received prenatal care. The cities of Cartagena, Medellin, 

Resistencia and SAo Paulo also had over 60 per cent of the mothers with prena-

In the city of La Paz, only 37 per cent of the mothers made visits
tal care. 

The
to prenatal services and only 18 per cent made 4 or more control Vjits. 


lowest percentages of mothers with prenatal care were noted in the rural com-


Viacha, Bolivia.munities of San Salvador and in 

Figure 42
 

FREQUENCY OF VISITS FOR PRENATAL CARE OF MOTHERS OF DECEASED
 

CHILDREN IN URBAN AND RURAL AREAS OF 4 PROJECTS,
 

FIRST YEAR OF INVESTIGATION
 

Per cent
 

0 20 40 60 80 100 

SAN JUAN 
PROVINCE 

City
Suburban 

Rural ....... 

RIBEIRAO PRETO City
 
AREA Francs
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PROVINCE Rural
 

SAN SALVADOR City
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4vjsja -3 visit,
 

snd over I3vst
 

In addition to the number of visits, the promptness with which prenatal
 
care is sought is important for the outcome of the pregnancy. The month of
 
pregnancy in which prenatal care was first received by the mothers of the
 
deceased children is given in Table 31 and is shown in Figure 43. In the city
 
of San Juan over one-half of the mothers received their first prenatal atten­
tion in the second or third month of pregnancy and in Medellin 46 per cent
 
received attention early. For the other cities and for the suburban and rural
 
areas, lower percentages received care in the first trimester of pregnancy
 
(Figures 43 and 44).
 



80 

Taili 31. lonth of YragaMsy 'F st fremtal Care Received by Nothee of Dead Chldren under 5 Tears
 
Central Cities end Other Areasa Fist Tear of nvoatigatlon
 

"l1 '' .'Month of vromemor ....prenatal
SCen~t cityjand Total Noea 2nd-3rd 4th-Sth 6th-7th 8th-9th' Un~J.Cf1d 

other area mthers . r Per ea e . P er 

- Number cent Number cent Number cett Number centNuumbbrcett 

Cal 
Craea410Kington 

667 
841 

'312 
045199 

46.8 
35.423.7 

212 
.136151 

11.8 
33.218.0 

70 
'71233 

10.5 
17.327.7 

44 
31,200 

6.6 
7:623.8 

II* 
1339 

1 .6 
.24.6 

18 
1419 

2.7 
3.42.3 

Lo Paz 
Medellin 

1,078 
49" 

683 
112 

63.4 
22.5 

163 
227 

15.1 
45.7 

88 
103 

8.2 
20.7 

83 
32 

7.7 
6.4 

20 
10 

1.9 
2.0 

41 
13 

3.8 
2.6 

Monterrey 
Retife 
Reaistencia 

1,809 
1,817 
428 

763 
790 
139 

42.2 
43.5 
32.5 

494 
325 
126 

27.3 
17.9 
29.4 

258 
339 
71 

14.3 
18.7 
16.6 

176 
258 
41 

9,7 
14.2 
9.6 

42 
68 
22 

2.3 
3.7 
5.1 

76 
37 
29 

4.2 
2,0 
6.8 

Ribeirlo Prito 226 64 28.3 73 32.3 36 15.9. 38 16.8 8 3.5 7 3.1 
Ban Juan 128 14 10.9 68 53.1 19 04.8 19 14.8 5 3.9 3 2.3 
Sin Salvadcr 
Santiago 
Sio Paulo 

1,273 
743 

1.867 

722 
147 
586 

56.7 
19.8 
31.4 

289 
297 
651 

22.7 
40.0 
34.9 

i11 
154 
354 

8.7 
20.7 
19.0 

59 
100 
169 

4.6 
13.5 T 
9.1 

16 
11 
43 

1.3 
1.5 
2.3 

76 
34 
64 

6.0 
4.6 
3.4 

Other area 

Chaco. rural 420 234 55.7 66 15.7 34 3 1 35 8.3 21 5.0 30 7.1 
Franca 210 79 37.6 66 31.4 22 1.0.5 15 7.1 12 5.7 16 7.6 
Ribeirao Prito, rural 
San Juan, suburban 

97 
343 

32 
64 

33.0 
18.7 

30 
133 

30.9 
38.8 

15 
67 

15.5 
19.5 

12 
50 

12.4 
14.6 

3 
18 

3.1 
5.2 

5 
11 

5.2 
3.2 

San Juan, rural 
Sen Salvador, suburban 

524 
464 

123 
341 

23.5 
73.5 

155 
52 

29.6 
11.2 

91 
3 

17.4 
7.8 

112 21.4 
2.8 

22 
6 

4.2 
1.3 

21 
16 

4.0 
3.4 

Santiago, suburban 
St. Andrew. rural 
Viacha 

98 
83 
53 

31 
13 
43 

31.6 
15.7 
81.1 

24 
13 
2 

24.5' 
15.7 
3.8 

28 
34 
2 

28.6 6 
41.0 1 
3.8 3 

6.1 
15.7 
5.7 

7 
2 
2 

7.1 
2.4 
3.8 

2 
8 
1 

2.0 
9.6 
1.9 

*With family interviews.
 

Figure 43. 

MONTH OF PREGNANCY OF FIRST VISIT FOR PRENATAL CARE OF MOTHERS
 

OF DECEASED CHILDREN IN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION
 

Per cent
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MONTH OF PREGNANCY OF FIRST VISIT FOR PRENATA, CARE OF MOTHERS
 

OF DECEASED CHILDREN IN URBAN.AND RURAL AREAS OF 4 PROJECTS,
 

FIRST .YEAR OF INVESTIGATION
 

Per cent
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PROVINCE Rural MHt W,,1 1 
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AREA Rural
 

Month of pregnancy
 

WIDDI 2 or 3 6 or 7
 

4 or 5 8, 9 or unspecified
 

From these data, it is evident that there is much to be done in most
 
areas of the Investigation to improve the availability and/or the utilization
 
of prenatal health services. The definition of the limiting factors for ade­
quate coverage and efficiency in this crucial aspect of medical attention,
 
and how to face themwould constitute an important phase of an operational
 
research project in maternal and child health.
 

Place of Birth
 

The information on place of birth was usually obtained in the family

interview. 
Thus, the failure to locate a family often resulted in the place

of birth being unknown. However, when the source of information about the
 
death of small infants was a hospital record, such as the books in delivery

and premature wards, the place of birth was known even if no interview was
 
obtained.
 

In Table 32, the place of birth is given for deceased children under
 
5 years of age in all projects during the first year of the Investigation.

The distributions of the deaths by place of 
birth are shown for cities in
 
Figure 45 and for urban and rural areas of four projects in Figure 46. The
 
place of birth was known for over 95 per cent of the deceased children in
 
five cities and seven other areas.
 



Table 32. Place of Birth.of Deceased Children under 5 Years in 
First Year of InvestigationCentral Cities and Other Areas, 

Home. Other,. Unspe­

clinic, etc. oecified' 
x Hospital, 

Central cit and ' 

Central city and

other area 
Total Num- Per Num- Per Num- PerNum- Per 

ber cent ber cent bar cent ber cent 

Cal,, 
Cartagena 
Kingston 
La Paz 
Medellin 
Monterrey 
Recife 
Resnistencia 
Ribeirlo Prato 
San Juan 
San Salvador 
Santiago 
So Paulo 

964 

920 
.1,913 
''692 
2,i321 
2:035 
-452 
251 
133 

1,334 
915 

2,203 

321 33.3 
362159 57.8 
M 84.7 
447 23.4 
470 67.9 

1,768 76.2 
1,391 68.4 
- 313 .69.2 

219 87.3 
118 88.7 

1,036 77.7 
784 85.7 

'1,647 74.8 

375 38.9 
165 26.6 
103 11.2 
756 39.5 
88 12.7 

348 15.0 
449 22.1 
129 28.5 
22 8.8 
14 10.5 

252 18.9 
48 5i2 

324 14.,7 

2 0.2 266 27.6 
2 0.3 95 15.3 
6 0.7 32 3.5 
- 710 37.1 
5 0.7 129,.18.6 
8 0.3 197. 8.5. 
4 0.2 191 9.4 
1 0.2 9 2.0 
- 10 4.0 
- 1 0.8 
2 0.11 .44 -,. 
.2 0.2 81 8.9 
4' 0.2 228 10.3 

Other area 

Chaco, rural 
Franca 
Ribeirlo Prato, rural 
San Juan, suburban 
San Juan, rural 
Ian Salvador, rural 
lantiago, suburban 
It.Andrew, rural 
iacha 

433 
257 
107 
360 
546 
486 
103 
.83 
'69 

1 6 45.3 221 51.0 
187 72.8 : 46 17.9 
88 82.2 15 14.o 
310 86.1 46 12.8 
433 79.3 101 *18.5 
131 27.0 335 68.9 
75 72.8 24 23.3 
34 41.o 44 5.o 
7 10.1 1 46 66.7 

2 
-
-
-
4 
-
1 
4 
-

0.5 

0. 

1.0 
4.8 

14 3 2 
24 *;9';3 
4 3.7 
4 1.1 

. 8,, 1.5 
20 4.1; 
3 2.9 
1 1.2 

16 23.2 

Figure 45
 

PLACE OF BIRTH OF DECEASED CHILDREN UNDER 5 YEARS IN
 

CEWEiiL (!TTT RA FTUs YEAR OF I VIV t1 1ION 

Per cent
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The proportion of the deceased children known to have been born,
 
hspitals varies widely from over 80 per cent in the cities of Kingston
 

RibeiroPr~to, San Juan and Santiago to less than 40 per cent-.in Cali.
 

La Paz, the place of birth was not known for 37 per cent of the decease
 

http:cent-.in
http:Birth.of


children; only 23 per cent were known to have been born in hospitals. It is
 

probable that some of hose, for whom-"bithplace-was unknown- were born in 
hospitals. In fact, provisional:dta the 4zobability of house­,'rom smple 
holds reveals that around_ 4 per cent of the live births in La Paz occur in 
hospitals. 

iigur p:, 4 

PLACE 0F BIRTH OF6DECEASED CHILDREN UNDER 5 YEARS IN
 

URBAN AND RURAL AiZAS'OF 4"PROJECTS, FIRST YEAR OF INVESTIGATION
 

Per cent
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It is the general consensus that, even in the absence of adequate pre­
natal care, hospital delivery offers a greater chance for a healthy outcome
 
of the mother and of the product of gestation, particularly in areas in which
 

domiciliary obstetrical attention is not under adequate control. However,
 
the explanation for the differences in the extent to which hospital services
 

are available and are utilized in the various areas of the Investigation have
 

not been explored.
 

The quality of information on causes of death, particularly in the neo.
 

natal period, depends mainly on the place of birth (and death) and on the com­

pleteness of information on clinical records regarding items such as conditioi
 
and'Weight at birth. The birth weight of each child born Ln a hospital shoul(
 

be recorded and the practice of this routine procedure might, in a sense, be
 
considered as an indicator of quality of medical attention of the newborn in­
fant. The percentages of deceased infants who were born in hospitals (Table
 
33) differ only slightly from the percentages for deceased children under 5
 

years of age given in Table 32. For the births known to have occurred in
 
hospitals, birth weights were recorded for over 90 per cent in 5 cities and 
.5other areas. However, in Cali and Recife over 30 per cent of the infants
 
had not been weighed or the birth weight was not recorded or it was not found
 

by"the medical interviewer. Also, in six cities and in four other areas, birt
 

weights were not available to the Investigation for over 10 per cent of the
 



84 

in Hospitals and Recording
Table 3, fPrceflt age of;, Decaed, infants Borin

,etral 
'of i~horBirat ew . of investigationl 

ofTahei Brth..eght i, Cities and Other Areas, 

Bor7 in hospa9
 
Birth weight
Total
Total 


Recorded Not recorded,
Central c-ity and nfant 


other area, 
 eaths NumberPer bNuer
 

Number cent en
Cme cent
 

659 238 36.1. 160 67.2 78 32.8
 
Cali 1I296. 4 643 8.73.6
 ~ 19218 
Cartagena 45 59 8.


776 675 87.0 616 91:3 

Kingston 


38 9.8
1,297 386 29.8 348 90.2
La Paz i.8330 71.3 291 88.2 39 
Medellin 463 1,519 79.6 1,273 83.8 246 16.2Honterrl 1,909 
Retire 1,500 1,085 72.3 722 66.5 363 33.5
 

33 12.0

380 276 72.6 243 88.0 


Resistencia 168 85.7 28 13.3
196 92.9 

Ribeirto Preto 211 

107 98.2 2 1.8109 89.3122 58 7.2
San Juan 1,020 804 78.8 746 92.8San JaaSantiago 798 697 87.3 665 95.4 32 4.6 
SatPaulo 1,917 1,499 78.2 1,299 86.7 200 13.3 

Other area
 

86 53.1Chaco, rural .50 162 49.1 76 46. 

Franca 
 213 173 81.2 121 69.9 52 30.1 

73. 20 27.088 74 84.1 54Ribeirlo Prito, rural 97. 6 2.2
87.4 271
317 277

San Juan, suburban 20 5.6

449 359 80.0 339 94. 

San Juan, rura.L 8 9.0

284 89 31.3 81 91.0 

San Salvador, rural 7.2
93 69 74.2 64 92.8 5 
Santiago, suburban 9.5
57 21 36.8 19 90.5 2 
St. Andrew, rural 2 33.344 6 13.6 4 66.7 
Viacha 


It is important that records for newborns be established 
in hospitals


births. 

and that babies be weighed and the weights recorded 

routinely. Each hospital
 
should have scales available for weighing. Some of the difficulties encoun­

tered were due to the failure of the hospital to 
insist on a hospital record 

for each birth on which birth weight could be recorded 
as well as other impor­

."a+ h nd durinan.,h 

tant information related to - . 

the stay in the hospital. 

Place of Death
 

Che place of death is considered important information 
to characterize
 

As with place of
 
tie medical attention and utilization of health services. 


birth, place of death is a determining factor of quality 
of information, par-


When the only source of
 
ticularly in relation to clinical and autopsy data. 
 was known
 
information on a death was a hospital record, the place 

of death 


even if the family of the deceased child was not located. 
Fortunately, death
 

certificates, the most common starting point for investigation 
of each death,
 

usually indicated the name of the hospital even when the 
address of the parents
 

The place of death was known in over 95 per cent of 
all deaths
 

was inadequate. 

in all of the cities, with the exception of Cali and 

La Paz and in all other
 

areas except Viacha.
 



L'e.place of death has been claRified according to the following cate­
gores and subcategories: 

1. 	Deaths in hospitals
 

a. 	Those children dying in the hospital after 48 or more hours of
 
hospitalization.
 

b. 	Children who died in the hospital within a period of 48 hours
 
of hospitalization. This subcategory includes infants who were
 
born and died in 	the hospital at less than 48 hours of age. 

c. 	Deaths occurring in an outpatient service, clinic or emergency
 

room.
 

2. 	Deaths that occurred at home.
 

3. 	Deaths that occurred while en route to or from a health institu­

tion, physician's office, etc. or in any other place, such as on
 
a highway due to an accident.
 

4. 	 Place of death unknown. 

Table 34 gives the number and percentage of deaths in each category 

for 	the 13 projects. In three cities and two other areas, over 80 per cent
 

Table 	34. Place of Death for Deceased Children under 5 Years in Central Cities and Other Areas,
First 	Year of Investigation 

_ _ 	 Hospital 

48 hours Lean than Emergency, Home Other Unap -
Central city and Total Total and over 48 hours out-patient 	 cified 

service
other area deaths 


Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per 

bar cent ber centber cent bar cent bar centbar centber cent 

964 	 420 43.6 174 18.0 199 20.6 47 4.9 366 38.0 34 3.5144 14.9Cali 

431 69.4 192 30. 198 31.9 41 6.6 148 23.8 27 4.3 15 2.4

Cartagena 	 621 

183 19.9 35 3.8 5 0.5Kingston 920 697 75.8 342 7.2 334 36.3 21 2.3 


La Paz 1913 86 25.4 186 9.7259 13.5 41 2.1 1228 64.2 32 1. 167 
 8.7
 
Medellin 692 409 59.1 178 25.193 27.9 38 5.5 257 37.1 20 2.9 6 0.9
 

Monterrey 
 2321 1582 68.2 676 29.1 788 34.0 118 5.1 537 23.1 89 3.8 113 4.9
 

Recife 
 2035 1016 49.9 393 19.3534 26.2 89 4.4 958 47.1 26 1.3 35 1.7
 

Reoiatencia 452 300 66.4 134 29.6150 33.2 16 3.5 128 28.3 24 5.3 ­
91 36.3 11 4.4 27 10.8 4 1.6 2 0.8Ribeirlo Prito 	 251 218 86.9 116 46.2 


-San Juan 133 112 84.2 51 38.3 57 42.9 4 3.1 19 14.3 2 1.5 


San Salvador 1334 573 43.0 202 15.1332 24.9 39 2.9 734 55.0 20 1.5 7 0.5
 

Santiago 915 601 65.7 282 30.8 270 29.5 49 5.4 240 26.2 64 7.0 10 1.1
 

SAO Paulo 2203 1882 85.41002 45.5 747 33.9 133 6.0 240 10.9 30 3.2 11 0.5 

Other area
 

Chaco, rura3 	 433 240 55.4 98 22.6119 27.5 23 5.3 156 36.0 36 8.3 1 0.2
 

257 191 74.3 90 35.0 77 30.0 24 9.3 56 21.8 6 2.3 4 1.6

Franca 


15 14.0 3 2.8 -Ribeirao Prito, rural 	 10 89 83.2 37 34.6 44 41.1 8 7.5 
128 35.6 159 44.2 10 2.8 47 13.1 14 3.9 2 0.3San Juan, suburban 360 297 82.5 

San Juan, rural 546 381 69.8 182 33.3 180 33.0 19 3.5 112 20.5 48 8.8 5 0.9 
2.9 	 3 0.6

San Salvador, rural 486 63 13.0 29 6.0 30 6.2 4 0.8 406 83.5 14 


Santiago, suburban 
 103 41 39.8 21 20.4 15 14.6 5 4.9 49 47.5 13 12.6 -


St. Andrew, rural 83 
 34 41.0 16 19.3 16 19.3 2 2.4 39 47.0 10 12.0 ­

69 4 5.8 2 2.9 	 2 2.9 - 51 73.9 1 1.4 13 18.8
Viacha 




In the other areas' this percentage was
of the deaths occurred in hospitals.
-nbt .aatisfact'ryI In'L ' ple, only 25 per cent- f 'thedeathsPaz, fr'" 


Of the areas other than the central cities, the rural
occurred in hospitals. 

communities of San Salvador and Viacha had the lowest proportions of 

deaths
 

in hospitals. Deficits in registration or in inclusion of deaths occurring
 

in hospitals in the early neonatal period may affect these proportions 
since
 

they should be included in this category. Figures 47 and 48 show the use of
 

hospitals in the cities and rural areas.
 

Figure 47
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The relative use of hospitals for birth and death of these infants and
 
For example, in Kingston and Recife
 young children is clear in certain areas. 


These per­higher percentages of births than of deaths occurred in hospitals. 

centages are as follows:
 

Kingston: births 84.7 and deaths 75.8
 
Recife: births 68.4 and deaths 49.9
 

The reverse situation is noted in Sio Paulo where deaths occurred more fre­

quently in hospitals than births (deaths 85.4 and births 74.8) or in other
 

words, there were more births than deaths at home.
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Many of the deaths occurring in early days of life could probably be
 

prevented if adequate prenatal and natal medical attention was provided to
 

mothers and their products of conception. -,ikewise, considering the acute
 
nature of most morbid conditions responsible for infant and childhood mortal­

ity, the place of death and the nature and duration of medical services ren­
dered have important implications. For example, the fact that in several
 
areas a large proportion of children die at home, on the way to hospitals
 
or shortly after admission, serves as an indicator of inadequate coverage of
 
health services or unfavorable factors such as low level of education of
 
parents.
 

Vaccinations
 

In the family interview, the informant was asked to specify the vac­

cinations the deceased child had received. Data were tabulated for vaccina­

tions reported for six specific diseases and for a group of miscellaneous
 

vaccinations. The usual vaccination reported in this latter category was BCG.
 

Data on the coverage of vaccinations in the general population will be avail­

able after the analysis of the information collected in the probability sample.
 

http:kLACE.FP


Table 35 gives the vaccinations reported for the children 
1-4 years of
 

As the findings in suburban and
 age in which family interviews were made. 


rural areas were similar to those in the city, and as the numbers 
were small
 

in several rural areas, the data are given for the 13 projects. 
The percent­

ages of deceased children 1-4 years who were reported to have 
received a vac­

cination of any type were as follows:
 

Santiago Area 	 88 "ali 64
 

San Juan Province 	 87 Oartagena 60
 

86 San Salvador Area 47
Ribeirao Pr8to Area 

79 La Paz Area 37
So Paulo 
76 Recife -,29Monterrey 

67 KingstonArea P1
Medellin 


Chaco Province 65
 

In all except four of these projects,' more than one-half of the 
chil­

reported to have received at least one type of vaccination.
dren were 


Vaccnations Reported for Deceased Children 1-4 Years in 13 Projects, First Year of Investigation

Table 35. 


s Whooping Diptheria Tetaus Polio- Measles Other
 
myelitis


S__ _ cough 
Project children Nun- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per 

cent bar cent bar cent bar cent bar cent 

Total 


ber cent bar cent ber 


Cali 	 196 ?6 38.8 64 32.7 63 32.1 63 32.1 41 20.9 9 4.6 13 6.6 
37 28.7


Cartagena 129 44 34.1 19 14.7 19 14.7 19 14.7 20 15.5 2 1.6 

172 4 2.3 13 7.6 14 8.1 13 7.6 31 18.o - 6 3.5
Chaco Province 
 - 2 1.312 7.7 11 7.1 18 11.5 17 10.9 17 10.9ingston Area 156 


29 6.1 29 6.1 5 1.0 	 5 1.0 63 13.2

Ln Paz Area 477 74 15.5 30 6.3 


168 91 54.2 89 53.0 89 	53.0 87 51.8 39 23.2 1 0.6 20 11.9
 
Medellin 


83 23.9 86 24.7 257 73.9 12 3.4 19

Mo.-,roy 348 22 6.3 88 25.3 	 5.5
 

.. ; 	 49o 26 5.3 52 10.6 49 10.0 52 10.6 87 17.8 - 12 2.4 

20.0 45 52.9 46 54.1 45 52.9 72 84.7 - 17 20.0 
RibeirAo Prato Area 85 17 


12 69 46.9 69 46.9 	 7 47.6 116 78.9 - 36 24.5 
San Juan Province 147 8.2 


23.2 14 2.9 83 17.0
45 9.2 132 27.0 134 27.5 133 27.3 113San Salvador Area 488 
67. 63.2
26 74 69.8 74 69.8 	 8 7.5 61 57.5 39 36.8

Santiago Area 106 24.5 

235 50 21.3 67 28.5 69 29.4 63 26.8 160 68.1 I0 4.31 55 23.4 

Slo Paulo 


'With family interviews.
 

Vaccine against poliomyelitis appears to have been given to these
 

children more frequently than any other in Recife, the Ribeirao Prto Area,
 

Chaco and San Juan Provinces, Monterrey and Sao Paulo. Vaccination against
 

diphtheria and whooping cough was also used relatively frequently with cover­

age of over 50 per cent in the Santiago Area, the Ribeirao Prto Area and
 

Medellin. The percentages of these children who had received vaccination
 
Anti­against poliomyelitis, 	diphtheria and measles are shown in Figure 49. 


diphtheria and whooping cough vaccine and tetanus toxoid in the form of tri­

ple vaccine were usually given in all of the projects except the Santiago
 

Area where anti-tetanus toxoid was not included. Vaccination against measles
 

was nearly negligible in all projects except Santiago where 37 per cent of
 

tha deceased children 1-4 years had been vaccinated. 
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W i,t'-T 01 VACCINATION AGAINST SPECIFIED DISEASES AND OATN RATES
 

iOR 13PROJECTS, FIRST YEAR Of INVESTIGATION
 

VACCINATION DEATHRATE 
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-- II 

Per cent 
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Poliomyelitim Total 
RIDEIRAO PRETO AREA I1 deaths 
SAN JUAN PROVINCE 
MONTERREySAo PAULO 

SANTIAGO AREA 

MEDELLIN 

SAN SALVADOR AREA 
CALI 
CHACO PROVINCE 
RECIFE 
CARTAGENA 
KINGSTON AREA 
LA PAZ AREA 

S' Diphtheria Total 

43 deaths
SANTIAGO AREA ..
 

RtBEIRAO PRETO AREA
 
MEDELLIN
 
SAN JUAN PROVINCE
 
CALI
 
SAO PAULO
 
SAN SALVADOR AREA
 
MONTERREY
 
CARTAGENA 

KINGSTON AREA 
RECIPE 
CHACO PROVINCE 

LA PAZ AREA 
Heates I 

RECIPE
 
LA PAZ AREA
 

SAN SALVADOR AREA
 
SAN JUAN PROVINCE
 
CHACO PROVINCE
 
MONTERREY 
RIEEIRAO PRETO AREA
CALlI
 

NEDELLIN
 
SAO PAULO
CARTAGENA 


Total
 

SANTIAGO AREA 1,198 deaths
 

KINGSTON AREA
 

*Children 1-4 years
 
"Deatha under 5 years
 

The impact of effective preventive programs against these communicable
 

diseases is predictable and experience at national and international levels
 

The data collected during the first year of the Investigation,
is abundant. 

presented in Tables 19 and 20 reveal 10 deaths from poliomyelitis, 

43 from
 

diphtheria and 1,198 from measles; the death rates are shown in Figure 49,
 
diseases. as well as the percentages of children vaccinated against these 



The size of the programs of.vaccination against smallpox appear to 
vary
 

its use in these children 1-4 years of age. In Figure 50, the 
as judged by 
percentages of deceased 'children 1-4 years of age vaccinated 

against this dis­

ease are shown and those with the highest coverage were 
the projects of Colombia.
 

Figure;.50
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Judging from this experience, there is much to be done in several of
 

the areas to reach an acceptable level of protection against these 
diseases.
 

As discussed previously, an effective vaccination program against diseases
 

such as measles in conjunction with prevention of malnutrition would 
signif­

icantly reduce childhood mortality in Latin American countries.
 

http:Figure;.50


V. S00IO-CULTURAL AND BIOLOGICAL FACTORS 

During the home interviews, information was obtained regarding parents 
of the child, members of the household at the time of death of the child, the
 
reproductive history of the mother, and information related to the deceased 
child such as breast feeding,introduction of other foods and growth and dovel­
opment. Some of these data have been utilized in this section. More comple' ) 
analyses will be made later when the bases for rates on age of mother and 
birth order are obtained or can be estimated for the projects and data for the 
two years become available. Alei, data from the probability sample of house­
holds are needed to characterize properly the differences in families in which 
deaths occurred and in the general population of the same areas. 

Marital Relationship of Parents
 

The households in which these children lived differed among the areas 
in size and composition of members as well as in the marital relationship of 
the parents. Table 36 provides data regarding the parents in families in 
which a home interview was made and Figure 51 showe the proportion of the 
homes in which both parents were members of the household and their marital 
relationship. In only one city, Monterrey, were both pa'ents reported to 
live in the household in as many as 90 Dar cent of the families: however, in 

Table 36. Families of Deceased Children under 5 Years by Presence of Parents in flome and Their Marital
 
Relationship in Central Cities and Other Areas, First Year of Investigation
 

Both parents in household
 
Central city and Total Total Married Cormon-law Mother only Father only Neither
 

other area fmilies$
 
Number Por Number Per Number Per Number Per Number Per Number Per
 

cent cent cent cent cent cent 
Cali 666 525 78.8 357 53 6 168 25.2 118 17.7 13 2.0 10 1.5 
Cartagena 410 311 75.9 153 3.3 158 38.5 85 20.7 6 1.5 8 2.0 
Kingston 837 447 53.4 136 16.2 311 37.2 360 43.0 10 1.2 20 2.4 
La Pa2. 1,065 947 88.9 F06 75.7 141 13.2 103 9.7 12 1.1 3 0.3 
Medelli,, 496 389 78.4 364 734 25 5.0" 90 18.1 2 0.4 15 3.0 
Monterrf'y 1,807 1,659 91.8 1,480 81.9 179 9.9 124 6.9 13 0.7 11 0.6 
Recife 1,817 1,411 77.7 790 43.5 621 ;4.2 300 16.5 34 1.9 72 4.0 
Resistencia 428 325 75.9 116 27.1 209 48.8 92 21.5 6 1.4 5 1.2 
Ribeirlo PrAto 226 197 87.2 177 78.3 20 8.8 26 11.5 - 3 1.3 
San Juan 128 101 78.9 83 64.8 18 14.1 22 17.2 1 0.8 4 3.1 
San Salvador 1,273 807 63.4 17? 13.5 635 49.9 412 32.4 21 1.6 33 2.6 
Santiago 742 637 85.8 521 70.2 116 15.6 89 12.0 2 0.3 14 1.9 
Sao Paulo 1,836 1,630 88.8 1,387 75.5 243 13.2 180 9.8 9 0.5 17 0.9 

Other area 
Chaco, rural 420 354 84.3 112 26.7 242 57.6 50 11.9 5 1.2 11 2.6 
Franca 210 187 89.0 183 87.1 4 1.9 19 9.0 - 4 1.9 
Ribeirlo Prato, rural 97 85 87.6 76 78.4 9 9.3 12 12.4 - -
San Juan, suburban 342 291 85.1 222 64.9 69 20.2 39 11.4 2 0.6 10 2.9 
San Juan, rural 524 427 81.5 323 61.6 104 19.8 87 16.6 1 0.2 9 1.7 
San Salvador, rural 464 299 64.4 77 16.6 222 47.8 127 27.4 10 2.2 28. 6.0 
Santiago, suburban 97 82 84.5 70 72.2 12 12.4 12 12.4 - 3 3.1 
St. Andrew, rural 83 42 50.6 15 18.1 27 32.5 36 43.4 - 5 6.0 
Vlacha 53 43 81.1 9 73.6 4 7.5 9 17.0 1 1.9 ­

*With interviews.
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Figure 52
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the others, except two, both parents were members of at least ?0 per cent of
 
deceased children. Common-law unions were reported

the households of the 
frequently in the cities of Resistencia and San 

Salvador. Actually in
 
most 
Kingston and San Salvador, only small proportions 

of the parents were married.
 

In Kingston, children are often placed in the homes 
of grandparents so that
 

forms of marital unionsThe relatively unstablethe mother is free to work. 
common, as reported

in Jamaica 
2 0
apd in other Caribbean Islands are known to be 

by Marino. 

of urban and rural areas of four projects (Figure 52)
In the comparison 

In the rural communities of San Salvador pro­similar differences are noted. 


ject, only 64.4 per cent of families of deceased children had both parents
inthese areas,

living together in marriage or common-law union. In two as 
common-law union 

the rural area of Chaco Province, the parents were living in 

more frequently than in marriage. 

Age of Mother and Birth Order
 

The age distribution of mothers at the birth of deceased infants 
and
 

obtained in order to establish
the birth order of those infants have been 

Since the numbers are small in several
their relationship to mortality. 

areas and the differences are minor, divisions are not made 

into urban and
 

treated as a whole. However, for San
rural areas but the projects are 

Salvador, where differences were noted, the data are presented 
for the city
 

When the material is available for two years,
and for the rural communities. 

divisions of other areas may be made.
 

by age at birth of the infant who diedThe distribution of mothers 
These
 

shows distinct patterns in these projects (Table 37 and Figure 
53). 


distributions are influenced by the levels of the birth rates 
which in sev­

eral cities have been lowered by family planning. Also if the death rate is
 

excessive for infants of very young and of older mothers, such 
high rates
 

would influence the age distributions of mothers, that is, 
the proportions
 

of births in the maternal groups of highest risk influence 
these distributions.
 

In Figure 53, the age distributions are given in decreasing 
order of
 

In Chaco Province,
percentage of mothers in the age group under 20 years. 


27.6 per cent of the mothers were less than 20 years of age and another 
25.9
 

This pattern is distinctly different from
 per cent were 20-24 years of age. 


that of the other areas in which the highest percentages of 
mothers were in
 



_________ 

Pable 37,.Infant Deaths~by Age o[ motner at uirtn ox vn;ni i L.7 rrujeas.; 
First Year of Investigation' 

I Age groupinyears 

Proje.t Total i 2and Un­
20. 	 1 over Iknowm 

Number of deaths 

Cali 
Cartagena 
Chaco Province 
Kingston Area 
La Paz Area 
Hedellin 
monterrey 
Recife 
Ribeirlo Prato Area 
San Juan Province 
San Salvador - City 

Rural 

659 
451 
710 
833 

1,341 
463 

1,909 
1,498 
512 
888 

1,020 
284 

81 
51 

1?8 
172 
130 
64 
204 
197 

71 
160 
191 
45 

122 
78 

167 
215 
239 
83 
400 
340 
119 
213 
233 
51 

97 
47 

110 
166 
145 
65 
304 
336 
98 

190 
136 
42 

75 
35 
94 
82 

101 
53 
239 
202 
66 

102 
108 
34 

43 
27 
65 
56 
69 
42 
213 
156 
44 
68 
64 
24 

15 
8 

31 
20 
24 
21 
61 
54 
29 
47 
27 
7 

226 
205 
6! 

12; 
631 
13c 
48E 
21, 
8! 

.109 
261 
8: 

Santiago Area 
Sbs Paulo 

891 
1,9171 

141 
195 

221 
504 

145 
370 

117 
250. 

82 
143 

36 
41 

14! 
41'. 

Per cent" 

Cali 100 18.7 28.2 22.4 17.3 9.9 3.5 
Cartagena 
Chaco Province 
Kingston Area 
La Paz Area 
Medellin 
Monterrey 
Recife 
Ribeirlo Prito Area 

100 20.7 
100 27.6 
100 24.2 
1oo 18.4 
100 19.5 
1oo 14.4 
100 15.3 
100 16.6 

31.7 
25.9 
30.2 
33.8 
25.3 
28.1 
26.5 
27.9 

19.1 
17.1 
23.3 
20.5 
19.8 
21.4 
26.1 
23.0 

14.2 
14.6 
11.5 
14.3 
16.2 
16.8 
15.7 
15.5 

11.0 
lO.1 

7.9 
9.7 

12.8 
15.0 
12.1 
10.3 

3.3 
4.8 
2.8 
3.4 
6.4 
4.3 
4.2 
6.8 

San Juan Province 
San Salvador - City 

Rural 

100 20.5 
100 25.2 
100 22.2 

27.3 
30.7 
25.1 

24.4 
17.9 
20.7 

13.1 
14.2 
16.7 

8.7 
8.4 

11.8 

6.0 
3.6 
3.4 

Santiago Area 
Slc Paulo 

100 19.0 
100 13. 

29.8 
33.5 

19.5 
24.6 

15.8 
16.6 

11.1 
9.5 

4.9 
2.7 

*With division of San Salvador Project into urban and rural areas. 

"Based on deaths with age of mother stated. 

From 	25.1 to 33.6 per cent of the motners were intne. 20-24 year age group. 

the age group 20-24 years and usually the percentages in the next 5-year age
 

Recife was an exception with nearly as high
group, 25-29 years, were lower. 

a,percentage in the 25-29 year age group as in the 20-24 year age group.
 

The birth rate is known to be high in Recife, around 40 per 1,000 population,
 

which is reflected in the percentage distribution of these infant deaths by
 

age of mother with relatively high percentages of older mothers. The pat­
- of 22 per 1,000
tern in Sao Paulo is for an area with a low birth rate 


population.
 

The pattern in the La Paz Area is puzzling, with a relatively low per. 
age, but with the highest percentagecentage for mothers under 20 years of 

±f, all projects at 20'-24 years of age and a relatively low percentage 
for 

mothers 35 years and over.
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Data for*saftiago are used to illustrate the effect of a reduction in
 

e birth rate on the age distribution of mothers of live births. Table 38
 
dFigure 54 using data from the 1969 Report of Zone V Sant±go (21)illus­

ate the change in the age distribution with the decline. in the birth rate
 

om 37.6 in 1962 to 25.6 per 1,000 population in 1969.*
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TableA,' ; Perc6itage Dstributioh: f Live; Births- by, Age' 
' 

of Mother, Provin'e ofk 'Sahtiago', 1962 and 1969 

:Age, group 16 99 

/ 
, 

Less than 20,years 
20-24 years 
25-34 years 

/ 
710'.7. 

28.6 
46. 3 

/ 32.9 
4i.4 

35 years and over,, , ; 14.4 12.4 , 

:Figure 54
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The proportion of the births of young mothers (under 25 years) was
 
higher in 1969 than in 1962 with a corresponding reduction for those of
 
mothers 25 i-ears andi over., 

As with the age of mother, distinct differences are noted in the birth 
order ofl the deceased infants (Table 39). In Figure 55, ,the projects are 
shown in,order of the percentage of first births. The La Paz project had the 
highest proportion of first births with Chaco Province second. SEO Paulo and 
the Santiago Area' with low birth rates were third and fourth in order. 
Recife with a high birth rate had relatively low percentages for each birth 
order, with 12.4 for first births and 13.7 for second births and 342 per 
cent for,the seventh and later births. 

Table39.' , Infant Deaths by Birth Order of Child in 13 Projects, 
First Year of Investigation
 

Projet* Total 1 2 136 

ver cified 

Number of deaths 

Celi_. 
Cartagena. 

1 659 86 
451 79 

8363 
64 52 

5Z 35 
341 36 

37 121 
27 91 

3.,,5 
68 

Chaco Province 710 180 128 86 771 49 49 126 15 
Kingston Area 
La Paz Area 
MedellIn 

833 150 
1,341 257 

463 62 

148 i1 
167 1 
58 42 

981 94 
93! 61 
39 27 

66 
53 
29 

115 
1O7 
117 

61 
502 
89 

Monterrey 
Recife 

1,909 235 
1,498 162 

226 
179 

178 
140 

164 135 
139 114 

131 
126 

496 
447 

344 
191 

Ribeirlo Prito Area 
San Juan Province 

512 84 
888 189 

73 
194 

60
117 

51 
?9 

43 
64 

34 
61 

99 
159 

68 
25 

San Salvador - City 
Rural 

Santiago Area 

1,020 225 
284 55 
891 \98 

180 
39 

173 

140 
27 

126 

111 
31 
84 

76 
19 
82 

68 
24 
48 

180 
81 
136 

40 
8 
44 

SEe Paulo 1,9171 436 334 2231 185 138 105 257 269 
Per cent" 

Call 100 17.8 17.1 13.0 12.2 7.2 7.6 25.0 
Cartagena 100 20.6 16.7 13.6 8.9 9.4 8.1 17.0 
Chaco Province 100 25.9 18.4 12.4 11.1 7.1 7.1 18.1 
Kingston Area 100 19.4 19.2 13.1 12.712.2 8.5 14.9 
La Paz Area 
Medellin 

100 30.619.912.o 11.1 
100 16.615.511.2 10.4 

7.3 
7.2 

6.3 
7.8 

12.8 
31.3 

Monterrey 100 15.0 14.4 11.4 10.5 8.6 8.4 31.7 
Recife 100 12.413.7 10.7 10.6 8.7 9.6 34.2 
Ribeirlo Prato Area 100 18.9 16.4 13.5 11.5 9.7 7.7 22.3 
San Juan Province 100 21.9 22.5 13.6 9.2 7.4 7.1 18.4 
San Salvador - City 100 23.0 18.4 14.3 11.3 7.8 6.9 18.4 

Rural 100 19.9 14.1 9.9 11.2 6.9 8.7 29.3 
Santiago Area 100 23.4 20.4 14.9 9.9 9.7 5.7 16.1 
SAO Paulo I 00 24.6120.3 13.5111.21 8.4 6.4 15.6 

*Wih division of San Salvador Project into urban and rural areas.
 

"Baned on deaths with birth order specified.
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Figure 55
 

BIRTH ORDER IN 13 PROJECTS, FIRST YEAR OF INVESTIGATION
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eWith division of San Salvador project into urban and rural areas.
 

The change in birth order due to the 32 per cent reduction in the
 

birth rate in Santiago Province is also given in Table 40 and shown in Figure
 

54.
 

Table 40. Percentage Distribution of Live Births by
 
Birth Order, Province of Santiago, 1962 and 1969
 

Birth order 1962 1969
 

1 25.7 35.4 
2 19.9 24.9 
3 15.0 14.3 
4j 11.9 8.4 
5. and, over 27.5 17.0 



9,9.
 

The percentage of first births increased from 25.7 in 1962 to 35.4 in
 
1969, and,,,the reduction of births of high birth order, 5, and over, was from 
27.5 , o -7.O per cent. 

The distributions of births by age of mother and by birth order influ­
ence the level of infant mortality in an area . The data collected in the 
Investigation should be analyzed using information on the numbers of live 
births by age of mother and birth order. Two examples are given at this time 
and it is, expected that bases for rates will become available from several 
projects for use in the final report and in studies by the principal collab­
orators. 

The numbers of live births by age of mother for S~o Paulo for the 12
 
months of the Investigation, June 1968 through May 1969, were provided by the
 
principal collaborator. The age distribution was applied to the number of
 
live births estimated as the base for the ffrst year, 27,800.

The resulting numbers of live births and the numbers of infants dying in the 
neonatal period and in the first year of life are given in Table 41 by age
 
of mother at birth of the child. Those in which the age of mother was not
 
known were assumed to have the same distribution as those of known age. Both 
the neonatal and infant death rates are very high for mothers less than 20
 
years of age. The lowest rates are for mothers 25-29 years of age followed
 
by increasingly higher rates for births of older mothers.
 

Table 41. Neonatal and Infant Mortality by Age of Mother at
 
Birth of Child with Rates per 1,000 Live Births, Sio Paulo,
 

First Year of Investigation
 

Live Neonatal deaths* Infant deaths*
births Number Rate Number Rate
 

Total 27,800 968 34.8 1,917 69.0
 

Under 20 years 2,244 130 57.9 248 110.5
 
20-24 years 8,906 292 32.8 643 72.2
 
25-29 years 8,499 252 29.7 472 55.5
 
30-34 years 4,842 .171 35.3 319 65.9
 
35 years and over 3,309 123 37.2 235 71.0
 

*For 185 neonatal and 414 infants deaths with age of mother
 
unknown the distribution of those with known age was assumed.
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For the Santiago Area,; the age ditribution Of'mothers of'live births 
in Santiago Province referred to earlier was applied to the base of live 

births being used for the first year of the Investigation (Table 42). For
 

-infant deaths the low rates were for the 10-year span 25-34 years. These
 

neonatal and infant death rates for the Santiago Area are lower than the com­

parable rates in Sao Paulo (Figure 56). The neonatal death rate for young
 
mothers in the Santiago Area is unusually low. There may be differences in
 

the utilization of the WHO definition of a live birth and fetal death in the
 

two areas.
 

Table 42. Neonatal and Infant Mortality by Age of Mother at Birth
 
of Child with Rates per 1,000 Live Births, Santiago Area,
 

First Year of Investigation
 

Live Neonatal deaths! Infant Deaths!
 
Age of mother births* Number Rate Number Rate
 

Total 17,220 337 19.6 891 51.7
 

Under 20 years 2,460 48 19.5 169 68.7
 
20-24 years 5,670 83 14.6 265 46.7
 
25-34 years 6,960 140 20.1 315 45.3
 
35 years and over 2,130 66 31.0 142 66.7
 

*Distributed by age of mother of live births in Santiago
 

Province,.1969.
 

For 57 neonatal deaths and 149 infant deaths with age of mother
 

unknown the distribution of those with known age was assumed. 

Likewise for the Santiago Area, it was possible to calculate neonatal 
and infant death rates by birth order (Table 43 and Figure 56). The rates
 

are lowest for first births and increase to very high rates for fifth and
 
later births. Usually the neonatal death rate is higher for first births
 
than for second births. The marked reduction of the birth rate as in Santiago
 
Province has a favorable influence on infant mortality, since births of the
 

higher orders in which the risk of death is greatest are the ones reduced.
 
For full understanding of natality and mortality, live births by age of mother
 
and birth order are essential.
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Figure 56
 

NEONATAL AND INFANT MORTALITY BY AGE OF MOTHER IN SAO PAULO
 

AND SANTIAGO, AREA AND BY BIRTH ORDER IN SANTIAGO AREA,,
 

FIRST YEAR OF INVESTIGATION
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Table 43. Neonatal and Infant Mortality by Birth Order with Ratef 
per1,000 Live Births, Santiago Area, First Yeai of Investigation 

deathsNeonatal deathswi Infant
irth ordr
nLiveuknthe desri births* Number Rate Number Rate 

Total 17,220 337 19.6 891 51.7
 

1 6,100 85 13.9 208 34.1 
2 4,290 66 15.4 182 42.4 
3 2,460 44 17.9 133 54.1 
4 1,44o0 31 21.5 88 61.1 
5 and over 2,930 111 37.9 280 95.6 

'Distribution by birth order of live births in Santiago
 

Province, 1969.,
 

!For 17 neonatal deaths and 44-infant deaths with birth order
 
unknown the distribution of those with known birth order was
 
assumed.
 



Outcome of Previous Pregnancies 

The outcome of previous pregnancies of these mothers of deceased chil­
'
 dren has been analyzed. In sevezal projects, thelstaff was unusually success­

ful in obtaining complete information regarding all products of previous preg­
nancies with the exact dates of delivery and the outcome stated. Attimes only
 
the birth order and age of mothe'rwere known. Thus, the data are characterized
 
according to their reliability and, for this section, only histories considered
 
reliable are included.
 

The total and average number of products of previous pregnancies are
 
considered first, that is, the number of live births and fetal deaths (Table 44
 
and Figure 57). The cities of Monterrey, Medellin and Recife, with high per­
centages of mothers in the older age groups (19.3, i9.2 and 16.3 per cent 35
 
years and over), have the largest average numbers of products of previous preg­
nancies, 4.1, 4.5 and 4.6, respectively. The cities of San Juan and La Paz 
have the smallest numbers, 1.9 and 2.3. The low averages in Santiago and Sgo 
Paulo are evidence of limitation of family 'size, as is probably the explana­
tion for San Juan. However, the comparatively few products in La Paz is sur­
prising and requires further study. 

Table 44. Outcom of Products of Previous Pregnancies of Mothers of Deceased Children under 5 Years in Central 
Cities and Other Areas, First Year of Investigation
 

Products dead 

TotalLive births Neonatal Infant 

Central city and Number products Total Fetal Deaths* deaths deaths 
other area Inoth r__ deaths Nun- Average 

NNum- Aver- Num- Per Num- ?er Num- Per bar per Num- Rate N-- Rate' 
ber age bar cent bar cent bar cent mother bar her 

Cali 651 2245 3.4 520 23.2 202 9.0 318 14.2 2022 3.1 85 42.0 204 100.9 
Cartagena 434 1409 3.2 311 18.6 137 8.2 174 10.4 1255 2.9 36 28.7 95 75.7 
Kingston 824 2281 2.8 385 16.9 191 8.4 194 8.5 2084 2.5 71 34.1 132 63.3 
La Paz 1076 2488 2.3 683 27.5 114 4.6 569 22.9 2373 2.2 97 40.9 340 143.3 
Medellin 528 2380 4.5 643 27.0 273 11.5 370 15.5 2035 3.9 61 30.0 196 96.3 
Monterrey 1772 7228 4.1 1511 20.9 550 7.6 961 13.3 6664 3.8 273 41.' 623 93.5 
Recife 1738 7967 4.6 2987 37.5 1124 14.1 1863 23.4 6831 3.9 362 53.0 1345 196.9 
Resistencia 419 1037 2.5 181 17.5 47 4.5 134 12.9 987 2.4 41 41.5 107 108.4 
Ribeirlo PrAto 215 754 3.5 206 27.3 116 15.4 90 11.9 638 3.0 30 47.0 62 97.2 
San Juan 128 248 1.9 64 25.8 33 13.3 31 12.5 214 1.7 12 56.1 27 126.2 
San Salvador 1238 3727 3.0 1254 33.6 326 8.7 928 24.9 3398 2.7 200 58.9 577 169.8 
Santiago 792 1995 2.5 464 23.3 258 12.9 206 10.3 1718 2.2 65 37.8 174 101.3 
Sao Paulo 1851 5089 2.7 1461 28.7 756 14.9 705 13.9 4324 2.3 213 49.3 525 121.4 

Other area 

Chaco, rural .401 1233 3.1 187 15.2 38 3.1 149 12.1 1195 3.0 43 36.0 107 89.5 
Franca 206 674 3.3 170 25.2 93 13.8 77 11.4 581 2.8 28 48.2 54 92.9 
Ribeirlo Pr~to, rural 92 332 3.6 98 29.5 57 17.2 41 12.3 275 3.0 11 40.0 26 94.5 
San Juan, suburban 343 1002 2.9' 241 24.1 116 11.6 125 12.5 886 2.6 35 39.5 107 120.8 
San Juan, rural 522 1666 3.2 368 22.1 124 7.4 244 14.6 1539 2.9 67 435 185 120.2 
San Salvador, rural 457 1800 3.9 648 36.0 105 5.8 543 30.2 1694 3.7 106 162.6 *275 162.3 
Santiago, suburban 94 327 3.5 53 16.2 15 4.6 38 11.6 289 3.1 4 13.8 27 93.4 
St. Andrew, rural 80 263 3.3 42 16.0 18 6.8 24 9.1 245 3.1 6 24.5 14 57.1 
Viacha 53 149 2.8 39 26.2 1 0.7 38 25.5 148 2.8 12 81,1 24 162.2 

*With apparently reliable pregnancy histories. 
"Includes deaths at any age prior to death of study child. 
^Rates per 1000 live births. 
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In three projects fewer products were noted for the cities than for the
 

rural areas (Figure 58). The difference between the averages for Franca and
 
the city of Ribeirao Preto was small.
 

Figure 58
 

AVERAGE NUMBER OF PRODUCTS OF PREVIOUS PREGNANCIES OF MOTHERS
 

OF DECEASED CHILDREN UNDER 5 YEARS IN URBAN AND RURAL
 

AREAS OF 4 PROJECTS, FIRST YEAR OF INVESTIGATION
 

Average number
 

0- 2 3 4 

SAN SALVADOR
 
AREA 
 Fral
 

RIBEIRAO PRETO Franca___________
 
AREA city ________________
 

SAN JUAN
 

PROVINCE Rural . 

City -

CHACO
 
Rural
PROVINCE 


Resistencia
 

Live Fetal
 
birth Fta.. 



'Also in Table 44, the outcome of these products of previous pregnancies
 

is given as of the,date of death of the study child. From 17 to 38 per cent
 
The greatest preg­were reported as fetal deaths or as deaths of live births. 


of
 nancy wastage appears in Recife where 1,738 mothershad 7,967 products 
The percent­previous pregnancies of which 2,987 were dead (37.5 per cent). 


ages of previous products which were deaths of a live born child or fetal
 

deaths in the 13 projects are shown in Figure 59. Collection of good quality
 

data of this type on a retrospective basis is not an easy task and dispropor­

tions such as those noted in Chaco Province and La Paz between deaths of live
 

born children and fetal deaths may be due to incomplete reporting of fetal
 

deaths by the mother due'to failure to remember or perhaps a lower incidence
 

of fetal deaths. This does not invalidate the findings of excessive repro­

ductive wastage found in several of the areas studied.
 

From data regarding age at death and live births, infant and neonatal
 

death rates in products of previous pregnancies have been calculated (Table 44).
 

In all of these projects, infant mortality of the previous live births was
 

greater than that found in the Investigation, as shown for the cities in Figure
 

60. The high infant mortality among the previous live born children of the
 

mothers in this Investigation may be indicative of a specific group with high
 

risk of pregnancy loss. Part of the difference in the rates is due to the
 

time factor since infant mortality has been declining and the infants of older
 

mothers would have experienced conditions of 10 years ago.
 

Figure 59
 

MORTALITY OF PRODUCTS OF PREVIOUS PREGNANCIES OF MOTHERS OF DECEASED
 

13 PROJECTS, FIRST YEAR OF INVESTIGATION
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Figure 60
 

[NFANTMORTALITY.11 CENTRAL CITIES AND IN PRODUCTS OF PREVIOUS PREGNANCIES
 
OFMOTHERS OF DECEASED CHILDREN, FIRST YEAR OF INVESTIGATION
 

'Deaths per 1,000 li-ve births'
 

0' 50 100 00 100, 150
I I I 

Mortality in cities Mortality in previous produ,
 

SAN SALVADOR
 

LA PAZ li
 
RESISTENCIA
 

SAO PAULO
 

MONTERREY
 

CALI I 
SANTIAGOI
 

CARTAGENA
 

RIBEIRAO PRETO
 

MEDELLIN
 

SAN JUAN
 

KINGSTON
 

Under 28 days 28 days-H1 months
 

Figure 61
 

INFANT MORTALITY IN URBAN AND RURAL AREAS OF 4 PROJECTS AND IN PRODUCTS OF PREVIOUS
 

PREGNANCIES OF MOTHERS OF DECEASED CHILDREN, FIRST YEAR OF 
INVESTIGATION
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As observed for urban and rural areas of four projects (Figure 61), the 

infant death rates of live births of previous pregnancies were essentially the 
same in rural and urban areas. In the Investigation,; however, the rural areas 
have higher rates. These differences may be explained on the basis of the 

introduction of health programs, including water supplies and also to better 

educational standards and family planning practices in the urban areas. 

Further analyses of this material will be possible for the two-year 
period for the final report. 'This information is provisional and is being
 

provided to indicate its potential value in understanding the mortality pro­
blems.
 

Education of the Mother
 

The years and level of education of the mothers of deceased children 

(and the level reached) were obtained in the home interview and are presented 

in four divisions (Table 45 and Figures 62 and 63). Here again, as in many of 

the factors consideredthere is wide variation. Small proportions of mothers 

of the deceased children had secondary,technical or university education. 
Such education was more frequent in the cities of San Juan and Santiago than
 

5 Years Central 
Cities and Other Areas, First Year of Investigation 

Table 45. Educational Level of Mothers of Deceased Children under in 

Secondary, Primary, Primary, None and 

Central city and Total university, 3 years and 1 and 2 years unpecified 

other area nothers' etc. PrPer over PerPe 
Number Number Number Number
cent cent cent 
 cent
 

666 	 88 13.2 329 49.4 144 21.6 105 15.8
 

34 192 46.8 92 22.4 92 22.4
 
Cali 

Cartarena' 410 8.3 


Kinston 
 837 99 11.8 681 81.4 30 3.6 27 3.2 

La Paz i,O65 191 17.9 386 36.2 138 13.0 350 32.9 

Medellin 496 64 12.9 246 49.6 108 21.8 78 15.7 
322 17.8 412 22.8
Monterrey, 1,807 174 9.6 899 49.8 


81 4.5 482 26.5 302 16.6 952 52.4
Recife 1,817 

Resiatencia 428 19 4.4 201 47.0 87 20.3 121 28.3 

Ribcirao Prto 226 13 5.8 310 48.7 51 22.6 52 23.0
 
46 59 13 10.2 10 7.8
San Juan 128 35.9 46.1 


San Salvador 1,273 11 8.7 
 625 49.1 167 13.1 370 29.1
 

Santingo 742 188 25.3 422 56.9 56 7.5 76 10.2
 
556 30.3
Sao Paulo 1,836 150 8.2 735 40.0 395 21.5 


Other area
 

2.4 99 23.6 106 25.2 205 48.8
Chaco, rural 420 10 


Franca 
 210 '17 8.1 95 45.2 49 23.3 49 23.3
 

Ribeirao Pr~to, rural 97 2 2.1 33 34.0 
 19 19.6 43 44.3
 

San Juan, suburban 342 14 12.9 186 54.4 75 21.9 37 10.8
 
San Juan, rural 524 16 3.1 285 54.4 140 26.7 83 15.8
 

San Salvador, rural .464, '5 1.1 101 21.8 72 15.5 286 61.6
 
20 20.6 19 19.6
Santiago, suburban ' 97 9 '9 3 49 50.5 

7.2 58 69.9 9 10.8 10 12.0
St. Andrew, rural 83 6 

53 	 1 1.9 19 35.8 - 33 62.3Viacha 


*With family interviews.
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Figure 62
 

EDUCATIONAL LEVEL OF HOTHERS'OF DECEASED CHILDREN
 

"IU:.CENTRAL CITIES, FIRST YEAR OF INVESTIGATION
 

Per cent
 

0 20 40 80
60 tuu
 

KINGSTON.
 
SAN JUAN
 
SANTIAG 0 

MEDELLIN 
CALI 
CARTAGENA
 

.... ..
MONTERREY 


RIBEIRAO PRETO
 
7. -I- =: -RESISTENCIA 


SAN SALVADOR
 

SAO PAULO 

LA PAZ 
:RECIFE 

=Sccondary, university
 

E Primary, J yrs. and more
 

M Primary, I and 2 yrs.
 

Figure 63
 

EDUCATIONAL LEVEL OF MOTHERS OF DECEASED CHILDREN IN URBAN AND
 

RURAL AREAS OF 4 PROJECTS, FIRST YEAR OF INVESTIGATION
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in the other cities. At least half of the mothers in all the cities except
 

Recife and Sgo Paulo had completed at least two years of primary school.
 

As expected, the education of mothers in suburban and rural areas,
 
except those of the Ribeirao Preto Area, was less than in the corre­

sponding cities. This was found to be particularly true in the project of
 

San Salvador where 62 per cent of the mothers of deceased children in the
 

rural communities had no education. The educational level of mothers is
 

important in planning health programs. It is obvious that in some areas edu­

cational material through pamphlets will not be useful and that the health
 

programs must feature prenatal and well baby clinics.
 

Breast Feeding
 

Because of its direct and indirect implications on nutritional state
 

and on the incidence of diarrheal disease, breast feeding has been considered
 

among the important factors related to mortality in childhood. Its duration
 

as well as the introduction of complementary and supplementary foods of pro­

tein nature into the diet of deceased and living children has been investi­

gated. The patterns of breast feeding in the areas of the Investigation will
 

be known when the material of the probability sample of households for the 

two years is analyzed.
 

Data in this presentation relate to children under 5 years of age ex­

cluding the neonatal period. Premature infants dying in the hospitals who are
 

not breast fed account for a major portion of neonatal deaths and is the rea­

son that deaths in the neonatal period are excluded.
 

Table 46 provides information on breast feeding of deceased children
 

by age for cities and other areas of the 13 projects. The differences in the
 

cities in provision of breast feeding are marked, as can be seen in this table
 

and in Figure 64. In Recife and San Salvador, less than 40 per cent of all
 

PERCENTAGE OF DECEASED CHILDREN UNDER 5 YEARS* BREAST FED ONE MONTH
 

OR LONGER IN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION
 

Per cent
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Table 46. Percentage of Deceased Children* dreast Fed One Month or Longer by Age 
at Death in Central Cities and Other Areas, First Year of Investigation
 

28 daa-4 yearn 28 daya-lI months 1-4 years 
eait fed Breast ed Breast fed 

.Ceptral city and Total I month or Total I month or Total 1 month or 
other area ohil- longr chil- ionger chil- lon or 

dren Nu - er- dren Num- er- dran un ar­ber cent ber cant. her cent
 

Cali 435 293 67.4 239 144 60.3 196 '149 
76.o
 
Cartagena 309 259 83.8 180 143 79.4 129 116 89.9 
Kingston 383 297 77.5 253 188 74.3 130 109 83.8

La Paz 783 641 82.0 423 316 74.7 360 325 90.3 
Medlldn 364 218 59.9 196 99 w0.5 168 i19 70.8 
Monterrey 1217 723 59.4 869 4.57 52.6 348 ?66 76.4
Recite 1328 410 30.9 838 
 225 26.8 49o 185 37.8
 
Reasistencia 
 292 216 74.0 221 
 154 69.7 71 62 87.3
Ribeirlo Prato 126 
 64 50.8 93 38 40.9 33 26 78.8 
San Juan 62 32 51.6 51 24 47.1 11 8 72.7 
San Salvador 
Santiago 
Sic Paul 

932 
500 

1032 

371 39.8 
287 57.4 
398 38.6 

634 
404 
797 

200 
224 
260 

31.5 
55.4 
32.6 

298 
96 
235 

171 
63 
138 

57.4 
65.6 
58.7 

Other area 

Chaco, rural 
Franca 
Ribeirlo Prato, rural 

309 
il1 
57 

236 
72 
29 

76.4 
64.9 
50.9 

208 
77 
39 

151 
41 
13 

"'t6 
53.2 
33.3 

101 
34 
18 

85 
31 
16 

84.2 
91.2 
88.9 

San Juan, suburban 
San Juan, rural 

201 
346 

107 
219 

53.2 
63.3 

159 
252 

75 
142 

47.2 
56.3 

42 
94 

32 
77 

76.2 
81.9 

San Salvador, rural 375 229 61.1 185 79 42.7 19U 150 78.9 
Santiago, suburban 
St. Andrew, rural 
Viacha 

72 
56 
34 

43 
45 
32 

59.7 
80.4 
94.1 

63 
3o 
17 

38 
24 
16 

60.3 
80.o 
94.1 

9 
26 
17 

5 
21 
16 

B0.8 
94.1 

*Exoluding neonatal deaths; in familien with home interviews. 
"Percent not calculated for base lens than 10. 

deceased children between 28 days-4 years of age had been breast fed for at
 
least one month, while in Cartagena, La Paz, Kingston and Resistencia more 
than 70 per cent had been breast fed the same length of time. In general in 
the rural areas (Figure 65) proportions of deceased children breast, fed for 
at least a month were slightly higher than in the corresponding cities and 
the variations in the rural areas were less than in the cities.
 

Another puzzling finding was that the proportions breast fed of the
 
children who died at 1-4 years of age were higher than of children who died
 
in the postneonatal period (Figures 66 and 67). A striking example of this
 
is in Sxo Paulo as shown below:
 

Breast fed
Deaths ----Number Per cent 

Postneonatal 797 260 32.6 

1-4 years 235 138 58.7 
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Figure 65
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This difference of 26.1 between the percentages for breast feeding in
 
the two age groups clearly indicates a need for further study of the two groups
 
to understand the role of breast feeding on mortality as well as other factors
 
involved. Study of the causes of death of children that were breast fed and
 
those who were not breast fed is advisable. A similar and slightly smaller
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difference of 23.8 was noted in Monterrey. At the two extremes, with high and
 
with low proportions breast fed, the differences were small. In Recife, low
 
percentages were noted for both age groups. In Cartagena and Kingston, the
 
percentages were high in both age groups. However, in each city or other area
 
the differences were in the same direction,with higher percentages breast fed
 
for the children 1-4 years of age. 

The cities with the very high death rates, Recife and San Salvador, have
 
small proportions of children breast fed. Also, these same cities have other
 
unfavorable conditions such as limited prenatal care and piped water supplies
 
available to only a small portion of homes. Thus, limited breast feeding and
 
several other negative factors in combined action contribute greatly to exces­
sive death rates in these areas. Further analyses are inOicated for greater
 
understanding of the effect of breast feeding on mortald-ty.
 

In summary, wide differences are noted in many social and biological
 
factors affecting mortality in these families of deceased children. The repro­
ductive histories reveal serious pregnancy losses in several areas and high
 
infant mortality of previous products of these mothers. The role of age of
 
mother and birth order on infant mortality has been illustrated as an example
 
of analyses that will result from this Investigption. The relation of breast
 
feeding to infant mortality requires further exploration. In general, the
 
data indicate sufficient different patterns of these social, cultural and bio­
logical characteristics to recommend collection of complete and accurate data
 
on live births and infant deaths for analyses for greater understanding of 
natality and mortality in each country.
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VI. ENVIRONMENTAL CONDITIONS
 

The type of water supply, toilet facilities and housing available to
 
the families of deceased children were investigated during the family inter­
view. As in the case of other environmental and socio-cultural factors, the
 
completeness of the information depends on the success in locating the homes.
 
The data presented in this section relate to those families in which a home
 
interview was performed. Information on environmental conditions has been
 
analyzed for the 13 cities and for the suburban and rural areas of four pro­
jects. Data for two years are needed for presentation of findings in the
 
suburban communities of Santiago, rural Ribeirgo Preto and St. Andrew and Viacha.
 

Water Supply
 

The information on water supply was limited to piped water inside or
 
outside the house or other sources of supply. As presented in Table 47 and
 
Figure 68, piped water, either inside or outside the house, was found to be
 
provided to more than 80 per cent of the homes of interviewed families in
 
six cities: Cali, Cartagena, Kingston, Medellin, San Juan and Santiago. In
 

Table 47. Water Supply in Homes of Deceased Children under 5 Years in
 
Central Cities and Other Areas, First Year of Investigation 

Piped water Other or 
Central city and Total In house Outside unknown 

other area hoe. Number Per Number Per Number Per 

cent cent cent 

Call 667 365 54.7 251 37.6 51 7.6 
Cartagena 110 117 28.5 ,29 55. 9 64 15.6 
Kingston 841 164 19.5 631 75.0 46 5.5 
1A Pa7 1.078 11)4 18.0 422 59.1 462 2.9 
Medellin 497 3'5 67.4 90 18.1 72 14.5 
Monterrey 1,809 437 24.2 956 52.8 416 23.0 
Recife 1.81/ 108 5.9 165 9.1 1544 85.0 
Reaintencia 428 33 7.7 25 5.8 3 k) 86.4 
Ribeirho Prito 226 94 41.6 48 11.2 84 37.2 
San Juan 128 81 63.3 27 21.1 20 15.6 
San Salvador 1.273 117 9.2 653 51.3 503 39.5 
Santiago 743 50/ 68.2 175 23.6 61 8.2 
Sio I'nulo 1.86y M? 57.6 286 15.3 879 47.1 

Other area 

Chaco, rural 420 6 1.4 11 2.6 403 96.0 
Franca 210 45 21.4 26 12.4 139 66.2 
Ribeir3 Pr6to, rural 97 34 35.1 46 47.4 17 17.5 
San Juan, suburban 343 56 16.3 52 15.2 235 68.5 
San Juan, rural 524 23 4.4 21 4.0 480 91.6 
San Salvador, rural 464 2 0.4 63 13.6 399 86.o 
Santingo, suburban 98 16 16.3 47 48.0 35 35.7 
St. Andrew, rural 83 4 4.8 38 45.8 41 49.4 
Viacha 53 20 37.7 21 39.6 12 22.6 

'With family interviews.
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Figure 68
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the Colombian projects of Cali and Cartagena, location of homes was unsuccess­
ful for over 30 per cent of the deceased children and thus environmental con­
ditions are not known in that high proportion. However, the principal col­
laborators of these projects report that piped water is available to nearly
 
all the population.
 

In Resistencia and Recife and several rural areas, a very small propor­
tion of homes had piped water. In the projects that include also suburban
 
and rural areas, the differences in the provision of piped wate are striking
 
as given in Table 47 and shown in Figure 69.
 

The central cities and other areas with limited water supplies, espe­
cially Recife, Resistencia and San Salvador, are the ones with excessive mor­
tality of children under 5 years of age. In contrast, Kingston and Santiago
 
with water supplies available to high proportions of homes have low death
 
rates. Cali and the other cities in Colombia, however, with water provided
 
to a high proportion of homes have intermediate positions in mortality. Thus,
 
the provision of water does not appear to have the same inverse correlation
 
for these areas as presented in the Progress Report, June 1970. Within Brazil,
 
the inverse relationship is noted and likewise, when urban and rural areas in
 
projects are studied. In Figure 70 the relationship between availability of
 
piped water and death rates is presented for the rural areas and corresponding
 
cities of four projects. In these an inverse relationship can be observed
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Figure 69
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Thus, it seems evident
 between mortality and'availability of piped water. 


that intensive efforts should be made to provide urban 
and rural populations
 

with adequate service of water supplies. Lack of this essential sanitary
 

facility can be an important contributing factor to 
high mortality in infancy
 

sourcesin areas in which breast feeding and other
and childhood particularly 

of high quality nutrients are insufficient.
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PERCENTAGE OF HONES OF DECEASED CHILDREN WITH PIPED WATER AND MORTALITY
 

UNDER 5 YEARS IN URBAN AND RURAL AREAS OF 4 PROJECTS,
 

FIRST YEAR OF INVESTIGATION
 

Rate per 1,000 population
Per cent 

20 40 50
I
 

0 20 40I 60I 80I 100 0- 10 30 
I 

ortality

Water supply


SAN JUAN PROVINCE 

city
 

Suburban
 

Rura
 

RIBEIRXO PRETO AREA
 

Ci t~
 
Francs
 

SAN SALVADOR AREA
 

City
 

PROVINCE
 
CHACO 


Resisurncia
 
aural
 



116 

Toilet Facilities
 

As With piped water 'supplies, .'the availability ,ofc-toilet facilities 
varies strikingly among,the- areas of the Investigation. oiThese facilities 
have been divided into three categories: flush toilet in the house, communal 
toilet and other. Table 48 and Figures71 and.72 describe the situation 
encountered during the home visits to families of deceased children. 

Recife and Resistencia were found to have the lowest proportions of 
houses with flush toilet facilities either in the house or communal. La Paz 
and Cartagena had the largest proportions of families of deceased children 
with no toilet facilities at all. 

In Kingston 52 per cent of the families were found to have toilet facil­
ities of the communal type. Likewise in Monterrey, this type of service was 
reported in 24 per cent of the families of deceased children. In all other 
areas, less than 10 per cent of the families had communal facilities. In 
the suburban and rural areas of San Juan Province and rural communities of 
San Salvador project the availability of toilet facilities was much less than 
in the cities, with large proportions of homes without any sanitary installa­
tion of this sort. 

and Other Areas, First Year of Investigation 

Total Flush toilet Other None and
 
Central city and homes' House Communal unknown 

other area
 
..- , , . + ;. Number Per Number Per Number Per Number Per Number Per 

cent cent cent cent cent
 

Cali 667 100.0 317 47.5 46 6.9 262 39.3 42 6.3 
Cartagena 410 100.1 61 14.9 6 1.5 134 32.7 209 51.0 
Kingston 841 lO0.C 160 19.0 435 51.7 236 28.1 10 1.2 
La Paz 1,078 100.0 160 14.8 43 4.0 164 15.2 711 66.0 
Medellin 497 99.9 284 57.1 10 2.0 121 24.3 82 16.5 
Monterrey 1,809 100.0 408 22.6 429 23.7 796 44.0 16 9.7 
Recife 1,817 100.0 64 3.5 3 0.2 1,128 62.1 622 34.2 
Resistencia 428 100.0 23 5.4 4 0.9 277 64.7 124 29.0 
Ribeirlo Prito 226 100.0 85 37.6 21 9.3 96 42.5 24 10.6 
San Juan 128 100.0 60 46.g 8 6.2 26 20.3 34 26.6 
San Salvador 1,273 100.1 99 7.8 104 8.2 784 61.6 286 22.5 
Santiago 743 100.0 390 52.5 23 3.1 280 37.7 50 6.7 
Sic Paulo 1,867 100.1 496 26.6 125 6.7 1,017 54.5 229 12.3 

Other area
 

Chaco, rural 420 100.0 5 '1.2 7 . 1.7 292 69.5 116 27.6 
Franca 210 100.0 41 19.5 8-;: 3.8 148 70.5 13 6.2 
Ribeirgo Prito, rural 97 100.0 30 30.9 6 6.2 54 55.7 7 7.2 
San Juan, suburban 343 100.0 41 12.0 10 2.9 78 22.7 214 62.4 
San Juan, rural 524 I00.1 16 3.1L ;3"- 0.6 ," 96 18.3 409 78.1 
San.Salvador,.rural 464 1OO.O 2 .4 2 '0.4. 141 30.4 319 68.8 
Santiago, suburban 98 100.0 11 11.2 5 5.1" 63 64.3 19 19.4 
St. Andrew, rural 83 100.0 2 2.4 - 81 97.6 -

Viacha 53 100.1 3 5.7 - 2 3.8 48- 90.6 

'With family interviews.,' 
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Hodin Conditions 

During tthe Avisits ito: =e families, -:an appraisb lW as made of housing 
conditions, including a classification of the house and of the neighborhood
 

and the number of rooms in the house. In this report, reference will be made
 

only to the size of families, to 	the number of rooms per family and persons 
per room as meansito estimate crowding. The average size of families of the
 

deceased children in the cities varies from 4.0 per family in La Paz to 6.9
 

in Cartagena (Table 49).?. In the areas outside the cities the lowest number
 
Viacha .(4.4) and the highest in ruralof persons per family was! found in 

St. Andrew (6.8) 

Table 49. Average Size of Family of Deceased Children under 5 Years in Central Cities 
and Other Areas, First Year of Investigation 

Average Fa Average 
Central City Fami- Persona per Other area Fami- Persons per

lies o family 	 lies' family
 

Cali 667 3,371 5.1 Chaco, rural 420 2,214 5.3
 
Cartasena 410 2,843 6.9 Franca 210 1,115 5.3
 

Kingston 841 3,634 4.3 Ribeirlo Prato, rural 97 550 5.7
 
La Paz 1,O78 4,286 4.0 	 San Juan, suburban 343 1,914 5.6
 

San Juan, rural .524 3,054 5.8
Medellin 497 3,176 6.4 

Monterrey 1,809 11,039 6.1 San Salvador, rural 464 2,951 6.4
 
Recife 1,817 10,733 5.9 Santiago, suburban 98 560 5.7 

Resiatencia 428 2,336 5.5L St..Andrew, rural 83 568 6.8 
Ribeirlo Prato 226 1,239 5.5 Viacha 53 231 4.4
 

San Juan 128 703 5.5
 
San Salvador 1,273 6,983 5.5
 
Santiago 743 3,599 4.8 
SAo Paulo 1,867 7.795 4.2 

'With interviews.
 

In Table 50 and Figure 73, the distribution of families by number of 

rooms is presented. The range is rather wide varying in the cities from San 

Salvador and Kingston in which more than 70 per cent of the families of de­

ceased children lived in one room to San Juan and Recife where around 70 per 
In rural San
cent of the families lived in houses with more than two rooms. 


(Figure 74). The hous-
Salvador 90 per cent of the families lived in one room 

to,be similar in the suburban and rural
ing conditions of families appeared 


areas to those in the corresponding cities of the projects.
 



Table 50. Families of Deceased Children under 5 Years by Size of House in Central Cities 
10 iCr4 eI Other Areaa,:'Firat Year. of Investigation-iin-fiad 

Number of rooms in house 

Central city and 
other area 

Total 
fm 
lies 

One 
um- Per 

her cent 

Two 
Num- Per 
her cent 

Three 
Num- Per 
ber cent 

Four 
Num- Per 
ber cent 

Five or more 
Num- Per 
her cent 

call. 
cartanii 
Kingston 
La Paz 
Medellin 
Monterrey 
Recife 
Resistencia 
Ribierlo Pr5to 
San Jumn 
San Salvador 
Santiago 
Sao Paulo 

640 177 
- 405 140 
836 593 

1,008 552 
486 98 

1,750 510 
1,803 173 

420 165 
225 31 
127 15 

1,258 U)04 
709 186 

1,815 327 

27.7 
34.6 
70.9 
54.8 
20.2 
29.1 
9.6 

39.3 
13.8 
11.8 
79.8 
26.2 
18.0 

124 
137 
142 
232 
10 
806 
373 
153 
61 
25 

114 
177 
796 

19.4 
33.8 
17.0 
23.0 
20.6 
46.1 
20.7, 
36.4 
27.1 
19.7 
9.1 

25.0 
43.9 

102 
63 
53 
107 
95 
257 
402 
66 
61 
29 
61 

113 
391 

15.9 
15.6 
6.3 
10.6 
19.5 
14.7 
22.3 
15.7 
27.1 
22.8 
4.8 

15.9 
21.5 

85 
34 
21 
60 
83 

105 
400 
26 
45 
26 
34 

112 
194 

13.3 
8.4 
2.5 
6.0 

17.1 
6.0 

22.2 
6.2 
20.0 
20.5 
2.7 

15.8 
10.7 

152 
31 
27 
57 

110 
72 

455 
10 
27 
32 
45 

121 
107 

23.8 
7.7 
3.2 
5.7 

22.6 
4.1 

25.2 
2.4 

12.0 
25.2 
3.6 
17.1 
5.9 

Other area 

Chaco, rural 
Franca 
Ribeir o Prito, rural 
San Juan, suburban 
San Juan, rural 
San Salvador, rural 
Santiago, suburban 
St. Andrew, rural 
Viacha 

413 
206 
97 
340 
513 
454 
95 
83 
50 

189 
18 
7 

75 
74 

385 
19 
7 

23 

45.8 
8.7 
7.2 

22.1 
14.4 
84.8 
20.0 
8.4 
46.0 

140 
53 
28 
75 

142 
52 
34 
12 
14 

33.9 
25.7 
28.9 
22.1 
27.7 
11.5 
35.8 
14.5 
28.0 

45 
58 
17 
80 
149 
13 
20 
, 

10.9 
28.2 
17.5 
23.5 
29.0 
2.9 

21.1 
-

21 
44 
18 
61 
92 
1 

13 
1? 

5.1 
21.4 
18.6 
17.9 
17.9 
0.2 
13.7 
20.5 

18 
33 
27 
49 
56 
3 
9 

20 

4.4 
16.0 
27.8 
14.4 
10.9 
0.7 
9.5 
24.1 

'Fmiliea with interviews and information provided.
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Since the average size of the families varied in these areas, the dis­
tributiOn of families by number of persons per room has been calculated. As 
given in Table 51 and shown in Figure 75, the index of crowding in the cities 

Table 51. 	 Families of Deceased Children under 5 Years by Average Number of Persons per 
Room in Central Cities and Other Areas, First Year of Investigation 

Persons per room
 

Central city and Total Less than One Two Three Four or 
other area fami- one more 

lies* Num-
ber 

Per 
cent 

Num-
ber 

Per 
cent 

Num-
ber 

Per 
cent 

Num-
ber 

Per 
cent 

Num-
ber 

Per 
cent 

Cali 622 121 19.5 155 24.9 137 22.0 100 16.1 109 17.5 
Cartagena 4Q2 6 1.5 80 19.9 67 16.7 74 18.4 175 43.5 
Kingston 834 17 2.0 123 14.7 196 23.5 181 21.7 317 38.o 
La Paz 997 74 7.4 209 21.0 276 27.7 179 18.o 259 26.0 
Medelli. 484 61 12.6 138 28.5 114 23.6 61 12.6 110 22.7 
Monterrey 1,747 82 4.7 326 18.7 347 19.9 332 19.o 660 37.8 
Recife 1,798 183 10.2 819 45.6 494 27.5 160 8.9 142 7.9 
Resistencia 420 13 3.1 88 21.O 102 24.3 82 19.5 135 32.1 
Ribeirlo PrAto 223 20 9.o 90 4o4 52 23.3 30 13.5 31 13.9 
San Juan I 127 17 13.4 64 50.4 22 17.3 12 9.4 12 9.4 
San Salvador 1,254 21 1.7 95 7.6 208 16.6 181 14.4 749 59.7 
Santiago n697 84 12.1 237 34.o 184 26.4 99 14.2 93 13.3 
SAO Paulo 1, 86 227 12.7 672 37.6 451 25.3 213 11.9 223 12.5 

Other area 

Chaco, rural 413 21 :5.1 61 14.8 104 25.2 75 18.2 152 36.8 
Franca 204 25 12.3 92 45.1 52 25.5 O 9.8 15 7.4 
Ribeirlo Prito, rural 96 15 15.6 41 .42.7 20 20.8 11 11.5 9 9.4 
San Juan, suburban 
San Juan, rural 
San Salvador, rural 

339 
512 
454 

42 
38 

-

12.4 
7.4 

105 31.0 
178 34.8 

12 r 2.6 

81 23.9 
138 27.0 

29 6.4 

46 
78 
64 

13.6 
15.2 
14.1 

65 19.2 
80 15.6 

349 76.9 
Santiago, suburban 94 3 3.2 31 _33.0 27 28.7 17 18.1 16 17.0 
St. Andrew, rural 83 4 4.8 37 44.6 28 33.7 9 10.8 5 6.0 
Viacha 50 1 2.0 14 28.0 16 32.0 8 16.o 11 22.0 

*Families with interviews and information provided. 
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has been found greatest in the families of deceased children in San Salvador 
where 60 per cent had four or more persons per room and 14 per cent at least
 
three persons per room. In the other extreme, Recife and San Juan had less
 
than 10 per cent of the families with four or more members per room. Crowding
 
conditions are essentially the same in the suburban and rural areas as in the
 
corresponding cities of the projects, as given in Table 51. 
It thus seems
 
that improvements in some environmental conditions such as housing has not
 
reached even the urban populations in some areas of the Investigation.
 

In summary, it is evident that the environmental conditions of the
 
families of deceased children are far from favorable in several areas of the
 
Investigation,and even less favorable in the rural sectors. 
Once analyses
 
are made of the material from the probability sample of households and des­
criptions of these conditions are available for the general populations of
 
the areas, a better definition can be made of vulnerable sectors of popula­
tions. In the meantime, however, it seems safe to assign to these unfavor­
conditions an important role in excessive mortality and to make strong recom­
mendation for extending the coverage of environmental health services - par­
ticularly of water supplies.
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VII. UTILIZATIONOF RESULTS-


An important objective of the Investigation is full utilization of the
 
findings for local, national and international actions. Although the pro­
jects were conducted in specific areas, certain results serve also for indica­
tion of problems in other areas of the countries and for neighboring regions.

Serious problems revealed, such as nutritional deficiency, deserve additional
 
studies for measurement and actions at the local level. There are several
 
important fields for action.
 

First, Integrated Maternal and Child Health Programs. The comprehen­
sive study of mortality in childhood, taking into account the multiple causes
 
of death and the determination of contributing factors, provides measurement
 
of the major problems in child health. This knowledge should be utilized in
 
planning activities for improvement of the health of mother and child.
 

Throughout this report, the interrelationships of diseases and condi­
tions such as immaturity, nutritional deficiency and infectious diseases have
 
been analyzed. The availability and use of adequate food supplies by mothers
 
and their children is probably the most important factor to be stressed for
 
the prevention of mortality. Several factors have been analyzed such as breast
 
feeding, prenatal care, vaccinations and provision of water supplies which
 
indicate the need for actions in these specific fields.
 

From the preliminary analysis of the information obtained during the
 
first year of data collection, it seems evident that in several areas and pos­
sibly in several countries the health problems are serious. Indeed there
 
seems to exist an unavailability and/or subutilization of basic health serv­
ices, such as prenatal care, hospital services for delivery, and prophylactic
 
health services against childhood diseases and nutritional deficiency.
 

The magnitude of these deficiencies is increased by the reciprocal
 
actions of unfavorable factors prevalent in these areas. Such is the case
 
in the low level of education in general, the inadequate environmental sanita­
tion, especially in relation to water supplies and housing conditions. All
 
these and other adverse factors result in excessive biological wastage.
 

The solution to the complex health problems of mother and child re­
quires comprehensive and coordinated actions within a multisectorial and
 
multidisciplinary approach. For example, immunization programs against an
 
infectious disease as measles will succeed in the prevention of measles, but
 
without improvement of the nutritional state, the susceptible child will
 
probably continue to be at risk of death from another infectious disease.
 
Without provision of water for the family, the risk of spread of diarrheal
 
diseases continues. Thus, an attack on these problems simultaneously is
 
strongly recommended.
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Second, Research and Teaching. Community centered research in health
 
problems is an ideal method for faculties of medicine and public health to 
obtain knowledge of local conditions and to teach from their findings and
 
experiences locally. The patterns of mortality in infancy and childhood vary
 
widely and only through knowledge of the specific problems can actions be
 
taken. Problems have been revealed in the Investigation that can be solved
 
by the leadership of health authorities and faculties of such schools. This
 
program is only a beginning, involving 14 schools of medicine or public health.
 
Greater participation in research by such faculties in the Americas will have
 
immeasurable behefits.
 

In the area of education, the material collected locally should be used
 
for teaching in schools of medicine and public health and in the schools of
 
other health sciences. Seminars, analyses and discussions of specific phases
 
of the Investigation as well as studies of local problems with field work by
 
students would contribute to understanding the role of community centered re­
search and the actions required for solution of problems. The analyses could
 
serve in the orientation, in the methology of teaching and in the content of
 
curricula, principally in the fields of maternal and child health, epidemiology
 
social medicine and statistics. The development of important disciplines, such
 
as pathology in general and pediatric pathology in particular, ishighly recom­
mended in order that the standard of teaching and practice in the disciplines
 
related to maternal and child health be elevated.
 

Operational research in the delivery of health services is urgently
 
needed. Once the serious health problems are measured and the related fac­
tors described, practical solutions within the context of the resources avail­
able should be found and applied.
 

The improvement of nutritional status and prevention of infectious dis­
eases deserve the highest priority for operation research leading to develop­
ment of practical procedures adaptable to local needs and characteristics of
 
areas.
 

Epidemiological studies of the longitudinal type in human reproduction
 
taking into account biological, social and environmental factors are highly
 
recommended in order to understand the differences in patterns of vital wast­
age. This knowledge is essential for sound programs oriented to attaining
 
optimal reproduction and health of the product of conception.
 

Third, Vital Statistics. Difficulties encountered in the conduct of
 
the research program have indicated the importance of the improvement of vital
 
and hospital statistics. Procedures are needed for the immediate registration
 
of each birth and each death at the time of occurrence of these events. Since
 
high proportions of births and deaths occur in hospitals, these events should
 
be registered in the same institution. In several countries, procedures have
 
been modernized so that the data obtained on admission to the hospital of a
 
woman for delivery are recorded and used on the birth certificate. The
 
infant's birth weight as well as other pertinent data on the conditions at
 
birth can be added to that document. Likewise, if death occurs, the death
 
,ertificate should be completed before the body is released for burial.
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The.hospital records completed by physicians ani other attending staff
 
in'uthe hospital are the best source of data for the facts regarding the infan
 
or child as well as for the multiple causes of death. The development, im­
provement and surveillance of these records in each hospital is mandatory in
 
order to attain quality in vital statistics.
 

The international standards and definitions of WHO should be followed
 
in all countries. Without registration of each death of a liveborn infant
 
and of each birth, comparability is impossible in respect to infant mortality,

mortality from all causes and life expectancy. Measurement on progress towar(

the goals of the Charter of Punta del Este is hampered by lack of quality in
 
the basic vital statistics data.
 

In the field of natality and fertility as in mortality, basic informa­
tion regarding each live birth is essential. The Investigation has revealed
 
unusually low birth weights in neonatal deaths in several areas and distinctlZ
 
different patterns of birth order and age of mothers of infant deaths. 
The

high altitude area of the study, La Paz, has intriguing differences which
 
warrant further studies of human reproduction.
 

The study of mortality should be broadened from the use of the under­
lying cause only to inclusion of the associated causes of death. Because of
 
classification procedures in the past, infectious diseases have been given

preference as underlying causes and the role of nutritional deficiency as an
 
important contributor to mortality has been 
ignored. Thus, improvements

in the analysis of vital statistics data as well as in the systems of collec­
tion of data are essential especially for knowledge of the health problems of
 
infants and young children.
 

Fourth, Hospital Statistics. Hospital directors and administrators as
 
well as the clinical staff have an important role in the improvement of clin­
ical data and administrative procedures related to infants and young children.
 
Records should be completed routinely with the facts regarding the birth, the
 
time (hour and day), the condition of the child, its birth weight, etc. A
 
clear distinction is necessary between those born alive and those born dead
 
in accordance with the WHO definitiont
 

If death of the infant occurs, the exact time, hour and day as well as

the age and the multiple causes of death should be clearly stated. 
For im­
provement of procedures and reduction of mortality, a summary of these vital
 
events is recommended with daily, weekly, monthly and annual reports. 
The
 
director of the hospital needs to know currently the results of deliveries,

the size of perinatal mortality as well as mortality by causes and age.
 

'Live birth is the complete expulsion or extraction from its mother of a
 
product of conception, irrespective of the duration of the pregnancy, which,

after such separation, breathes or shows any other evidence of life, such
 
as beating of the heart, pulsation of the umbilical cord, or definite move­
ment of voluntary muscles, whether or not the umbilical cord has been cut
 
or the 
lacenta is attached; each product of such a birth is considered live
 
born..(6 



in cooperative eiiora -o Luuouuuawiliarylpersonnel,; should'participate 
andfollow.standard definitions and procedures-in the recording and 'handling 

-offbasicinformation. For instance, only through coordinated activity of 

obstetricians, pediatricians, pathologists, nurses and midwives can complete 

information be obtained on perinatal, neonatal and even infant morbidity and 

mortality for understanding the problems and for application of sound 
preven­

tive measures.
 

Fifth, Environmental Health. The provision of piped water to homes
 
'Thedata presented for the cen­has an important relationship to mortality. 
 The death


tral cities show wide variations in the provision of piped water. 


rates in childhood are usually higher in rural areas than in the 
cities and
 

water supplies in the rural areas are available for much smaller 
proportions
 

of the population. Thus, provision of water supplies for rural as well as
 

urban areas, that is for all sectors of the population, is an important com­

ppnent of a program for reduction of mortality in infancy and childhood.
 

Sixth, Other Actions. A meeting of the principal collaborators is
 

scheduled in January 1972 in which the findings in the first year will be
 
subject to critical review in order that the final reports may be as complete
 

and useful as possible. For example, if unregistered deaths which are missing
 
The live births
 can be found, they should be included in the final report. 


used as bases for the rates and estimated populations under 5 years of age 
are
 

subject to revision after census data and data on live births in the period
 

Also, the experience of the principal collaborators in the
become available. 

field work and in the analysis and interpretation of data will be translated
 

into progressive development of activities leading to solution of problems,
 

education in health sciences and community centered research.
 

I Recommendations for local and national actions for registration 

of births and deathswith special attention to those in hospitals, 

for establishment of registration offices in hospitals and for 

current hospital reports. 

2, Review of results of analyses of multiple causes of death and 

1evelopment of plans for their use for improvement of maternal 

9nd child health programs with special attention to the incorpo­

ration of nutritional aspects. 

3, Plans for use of the material in teaching in schools of public 

health and medicine, not only in those participating in the 

Investigation, but in all schools in Latin America. 

Development of procedures whereby local and national health author­

ities may take full advantage of the results of the Investigation 

for future actions especially in planning. 
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5. Development of operational research for determining methods of
 
preventing nutritional deficiency and for further studies of
 
community health problems revealed by the Investigation.
 

The main purpose of this progress report which presents the provisional

results of the first year of the Investigation is to promote actions leading

to the solution of the problems revealed. More comprehensive analyses will

be made of all the material collected on deaths for the two-year period and
 
on the probability sample of households for the two years of the Investigation.

In the meantime, however, these findings can be utilized for development of

indicated actions, and by doing so reducing mortality, and above all improving

health conditions.
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Inflammatory diseases of
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 24 2 7 4 4 7

Other diseases of nervous
 
system and sense organs ..... 310-315,330-389 11 - 3 2 2 4 11 :i 1 1 3 5
Diseases of circulatory system........390-458 
 1 - - - 1- - 26 1 7 2- 4 12

Pneumonia and influenza...............470-486 68 25 23 12 
 5 3 311 51 77 54 -70 59 
Other diseases of


respiratory system..........460-466,490-519 42 2 17 7 9 ? 16 4 5 1 6
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Diseases of skin and
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 5 - 2 2 - 1 18 1 2 5 5 5
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- ­
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. .,,Endocrine and metabolic 
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Other diseases of blood and !L . 8 
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respiratory System.......... 460-4"6, 0-.519 '32 1.. 11 6 9: .- 5- ' 22- 2- 7 4 5 4 

Diseases of digestive system.......... 520-577 9 1 5 V. 2 . 38 , . 8 6,. -12 7 
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subcutaneous tissue................. (80-709 1 .. . . .-' - . 14 6 3,'3 .2 2 1 
Diseases of muaculoakeletal system....710-738 - - - - -- -" "'. - . - ," .. - -
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' - 1 .. .. - . . - - -'. 
Digestive system................749-51 10 6 1 2 1 6 6 I'.. ' ­

Genito-urinary system............. 752,753 1 - 1 3 3 ' 

Musculoskeletal system ...........75-7-6 . - - "..1 , ­7544--1 
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VAgeUnderlying and Aaeoiated Causbe f Death in Children Ukdei 5 Year. of by Age Group, 

Chaco Province, Argentinaw- Resistencis, First Year of Investigation
 

Underlying cause Associated cause 
Ase group Age group
 

Cause Total Under 28 6-11 1 2-4 Total Under 28 
28 days a 28 days _ _,,.__...._ _ daye i-Smsmoo. year years ds o moo. year years 

.l....s........................ . 452 154 153 73 50 22 625 155 239 Inl 78 4
 
Infective and parasitic diseases ...... 000-136 204 19 97 48 27 13 69 5 21 18 17 8 
Amebiasis..........................006 - -
Diarrheal disease ....................009 159 12 92 33 14 8 4Z 2 15 13 6 
Other intestinal
 

infectious diseases ....... 000-005,007, 008 - - - - - 1 - 1 -

Tuberculosis ........................ 010-019 9 - - 3 3 6 - 1 3 

-
1 

-


Diphtheria.............................. 2 
 - - - - - - -. -
Whooping cough ..................... s ....033 1 - - 1 - - 1 - - - 1 -

Tetanus .............................037 5 4 i - -

Septicemia..............................038 3 2 1 - - 2 1 1 -

Measles .................................055 21 - 1 8 10 - ­ 1 -Congenital syphilis................. 90 - - - -6
 

Moniliasis .............................. 112 . .. 
 . . 1 2 10 - 1 1
Helminthiases ....................... 12 -129 1 1 
 . . . . . . .. 
Other infective and
 

parasitic diseases ........ Beet of 000-136 5 2-
 -

leukemia .......... .............. 204-07 - .. - -. 
Malignant neoplasms, other .... 14O-203,2D08,209 
Neoplasms, benign and unspecified ..... 210-239 

-

2 
.. 
1 -

. 
- I 

. 
-

. 
-

. 
-

. 
-

. 
-

. 
-

Nutritional deficiency ................ 260-269 20 - 9 2 7 2 171 1 89 45 22 14 
Vitamin deficiency ..................260-266 - - - . . . 
Protein malnutrition .................... 267 
Nutritional marasmus .................... 268 

6 
10 

-
-

-

7 2 
5 
1 

1 
-

5 
38 

-
1 

-

15 
3 
10 

2 
6 

-
6 

Other nutritional deficiency............ 269 4 - 2 - 1 1 128 - 74 32 14 8 
Endocrine and metabolic 

diseases .................... 240-58, 20-279 - - - - - - - - - - -
Deficiency anemias .................... 280-281 - - - - - - 2 2 -
Other diseases of blood and 

blood-forming organs ............. 282-289 1 1 - - - 3 - 1 1 - I 
Inflammatory diseases of 

central nervous system.............. 320-324 5 - 2 2 1 - 8 1 6 1 - -
Other diseases of nervous 

system and sense organs..... 310-315,330-389 
Diseases of circulatory system ........390-458 
Pneumonia and influenza ............... 40-486 

3 
1 

42 

-
-
7 

2 
I 

18 

-
-

11 

1 
-
6 

-
-
-

8 
4 

82 

-
-

12 

3 
1 

37 

1 

16 

1 
1 

13 

3 
2 
4 

Other diseases of 
respiratory system..........4060-466,490-519 

Diseases of digestive system..........520-577 
12 

2 
1 
1 

5 4 
-

1 
-

1 
1 

16 
4 

-
-

6 
4 

3 5 
-

2 
-

Diseases of genito-urinary system ..... 580-629 4 - 3 1 - - 5 - 1 2 1 1 
Diseases of skin and 

subcutaneous tissue ................. 680-709 1 1 - - - 5 - 2 1 2 
Diseases of cusculoskeletal system .... 710-738 - - - - - - - - -

Congenital anomalies .................. 740-,759 19 6 9 1 2 1 8 2 2 3 1 
Nervous system...................... 740-743 4 2 2 - - - 2 - - 2. -
Heart, circulatory system...........746,747 7 3 2 1 - 1 2 - 1 1 - -
Respiratory system ...................... 748 1 - - - 1 - - - -
Digestive system................ 749-751 
Genito-urinary system ...............752,753 

4 
-

1 3 
-

-
-

-
-

-
-

1 
1 

1 
- 1 -

- -

Musculoskeletal system..............754-756 - . . . . 1 I 
Down's disease .................... 759.3 3 - 2 - 1 - -

Other and unspecified 
anomalies ..... 7 4 4 ,7 4 

5,757,758,rest of 759 - - - - - - -

Certain causes of 
perinatal mortality .............. 60-778 

Symptoms .............................. 780-789 
113 

8 
113 

-
-

5 
-
1 

-
2 

-
-

125 
11l 

12' 
8 

1 
63 

, 

20 
-

14 
-

0 
Sudden death .........................795 
Other ill-defined conditions ..... 790-792,796 

2 
2 

1 1 
1 

-
- 1-

- l,-
-

" -
-

-
External causes .................E0OO-E999 11 - 3 2 3 1 
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IthAswriosgRm~i'nqtjticm of Kartality in Childhood 

Uderlying end,Aseooiated, ues, of.,-atb in Children tnder5 Tearm of;Ae by Age Group, 

Chiaao.Prouloe, Aargetina,- Ivil Departments, FirstTYar of Xnvestigation 

. Underlying oaue Associated cause 
:.:i. Age group Age group 

CauseTts nrz 6-1 Under 24 28 1Total 1 28 3. ­s* 6-2.. 1 2-4 Total U er ** l year2828 -dyso. os. year years 28 day 6-
1 Ye4J 

Allcauss..6 ...... 43 115 149 46.. 65 38. 434 75 144 83 88 44 
Infective and parasitic disesam ,.....ooo-136 204 21 73 50 40 20 !62 4 18 13 15 12 

Asebiasi ................ i ...............-.006"-" " " " 
Diarrheal disease . . .......... 009 144 6 39 28 6 44 2 11 10 12 9 
Other intestinal 
infectious diseases......000-005,007,008 1 - - - - 1 - - . . . . 

Tuberculosis ........................ O1 4 - - 1 - 3 1 - . - 1-
Diphtheria ............................ 032 - . -* -. . . .
 
Whooping cough ..........................03 15 1 6 2 2 - 1 - -

Tetanus...............................037 7 7 . . . . . .
 . . . 
Septicemia ..............................038 2 1 -1 2 2 - 1 -
Measles ................................. 055 26 - 4 7 8 7 3 - - 1 - 2 
Congenital syphilis .....................090 4 4 - - . .
 
Monhiliasis .............................. . .6.. .4 1 1
 
Helminthiases .................... ,•1s12-0-4 . . . . . . . . . . .
 
Other infective and
 

parasitic diseases .. .Rst of 000-136 1 ­ - - 1 - 1 - - 1 ­

leukemia.............................. 204-2D7 -
Malignant neoplasm, other....140-203,208,2o9 2 - - - 1 1 1 - - - 1 -
Neoplasms, benign and unspecified..... 210-239 1 - 1 - - - - . . . . . 

Nutritional deficiency ................ 260-269 9 - 4 1 4 - 155 2 63 33 41 16
 
Vitamin deficiency..............260-266 - - - -.
 
Protein malnutrition ..................267 5 - 1 1 3 - 5 - 1 - 4 -

Nutritional marasmus ................268 2 - 2 - - - 12 - 4 1 5 2
 
Other nutritional deficiency ............269 2 - 1 - 1 - 138 2 58 32 32 14
 

Endocrine and metabolic 
diseases .................... 240-258.20-2?9 1 1 . . . . . . . .
 

Deficiency anomia ................280-281 . . . . . . 1 1 - -
Other diseases of blood and 

blood-forming organs................ 282-289 . . . . . . 1 - - - 1 
Inflamatory diseases of 

central nervous system.............. 320-324 8 - 6 - - 2 14 1 6 2 2 3 
Other diseases of nervous 

system and sene organs.....310-315,330-389 8 - 5 1 1 1 3 - 2 - - 1 
Diseases of circulatory system......390-458 - - - 2 - 1 - 1 
Pneumonia and influenza.o..... o.......47-W8 62 12 33 7 ? 3 53 5 17 12 13 6 
Other diseases of 

respiratory system.........460-466,490-519 23 1 12 3 5 2 6 - - 4 1 1 
Diseases of digestive system ..........520-577 2 - 1 - - 1 1 - - 1 - -
Diseases of genito-urinary system ..... 580-629 . . . . . 1 - - 1 -
Diseases of skin and 
subcutaneous tissue .............680-709 4 2 2 - - - 2 - 1 1 -

Diseases of musculoakelstal system.... 0-7 8 . - - -

Congenital anomalis ...............740-79 10 6 1 1 1 1 3 1 1 - - 1
 
Nervous system...................... O-743 1 1 . . . . . . . . . .
 
Heart, circulatory system........... 746,747 6 4 1 - 1 1 . .
 . . 1 
Respiratory system..................7 -

Digestive system.................... 79-751 1 1 . . . . . . . . .
 
Otnito-urinary system............... 72,753 - -. . .
 .
 
Muaculoskeletal system...........74-76 - -­
.Down's disease...................759.3 2 - 1 1 2 1
1 

Other and unspecified


744anomalies ..... 745,757,758,rest of 759 - ­ -

Certain causes of 
perinatal mortality..............760-8 62 61 1 - - - 60 58 2

Symptoms .............................. 780-79 2 - - 3 14 38 4 2 68 32 16'" 
Sudden death.............................. M) 5 1 3 - - 1 - - - - -
Other ill-defined conditions ... 790-792.796 14 5 3 2 1 3 - - - -
External causes ................. OE80-E999 10 3 " 1 3 3 1 - 1 - - -

Provisional Data
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Inter rij6inveattigation', kortality in Childhood 
Ulderlyig and A ciatid *Causes Death in Children dhider5 Yiea of Age by Age Oroun. 

Kingston Area, Jamaica - Kingston, Firat Year of Investination 

Caus 

Underlying cause 

Age group. 
Associated cause 

Age roup 

A.l ,aae 
• 

92 

2otalUs 28 
days 

da -Smoa. 

6-11 

mos. 

1 

year 

2-4 

years 

Total Under 21 
28days 
28 days *o, yea 

"Iy,,., 

................................... 

Infective and parasitic diseases ...... 000-136 
Amebiasia ............................... 0Diorrheal disease .......................009 
Other intestinal 

infectious diseases ....... 000-005, 007,008Tuberculosis ......................010-019 
Diphtheria.......................... 032 
Whooping cough..................... 033 
Tetanus................................ 037 
Septicemia................o.........-038 
Measles...........................o55 
Congenital syphilis...................090 
Moniliania ........................ 112
Helminthiases ..................... 120-129 
Other infective and
parasitic diseases ...... Rest of 000-136 

245 

-
173 

3
3 
3 

12 
7 

33 
3 
4 
1 
-

3 

74 

-
30 

1 
-

-
1 

7 
31 

3 
1 
-

-

136 
62 

-
51 

2 
-
-
6 
-
2 

-
1 
-
-

-

133 
75 

-. 
70 

-
-
-
2 
-
-
2 
-

-
-

1 

74 
26 

-
19 

-
2 
2 
2 
-
-
1 
-

-
-

-

70 
8 

-
3 

-
1 
1 
1 
-
-
-
-

-
-

2 

1544 

168 

-
79 

-
2 
-
-
-
79 
-
-

25 
1 

2 

912 
97 

-..
16 

-

63 
-
-

17 
-

1 

' 

213 
33 

19 

-
-

8 
-
-

6 
-

-

199 
27 

24 

-

-

2 

-

1 
-

-

126 
21 

1Z 

1 

2 
-

-

1 
I 

-

-

-

-

-

L' 

1 

Leukemia ......................... 204-207
Malignant neoplasm, other .... 14-203,208,209 
Neoplasms, benign and unspecified ... 210-239 

4 
7 
-

-
1 
-

1 
1 
-

-
-
-

1 
1 
-

2 
4 
-

-
5 
-

-
2 
-

-
1 
-

-
-
-

-
-
-

Nutritional deficiency.............260-269 

Vitamin deficiency ................. 260-266 
Protein malnutrition .................. 267 
Nutritional maramus .............. .. 268 
Other nutritional deficiency......... 269 

Endocrine and metabolic 
diseases ................... 240-258, 270-279

Deficiency anemias ................... 280-281 
Other diseases of blood andblood-forming organs............... 282-289 
Inflammatory diseases ofcentral nervous system .............. 320-324 
Other diseases of nervous

aystem and sense organs ... 310-315,330-389
Diseases of circulatory systim........ 390-458 
Pneumonia and influenza............ _470-486 
Other diseases ofrespiratory system ..........460-466,490-519 
Diseases of digestive system.......... 520-577 
Diseases of genito-urinary system.....580-629 
Diseases of skin and 

subcutaneous tissue ............... 680-709 
Diseases of musculoskeletal system....710-738 

26 

-
15 
11 
-

2 
1 

10 

13 

14 
4 

69 

13 
14 

-

5 
-

-

-. 

-
-
-

1 
-

-

4 

1 
-

19 

-
3 
-

2 
-

3 

3 
-

1 
-

1 

2 

-
-

20 

2 
4 
-

-

-

9 

. 
4 
5 
-

-

2 

4 

2 

13 

5 
1 
-

2 
-

12 

9 
3 
-

-
1 

3 

2 

3 
-
6 

5 
2 
-

-
-

2 

2 
-
-

-
-

4 

1 

8 
4 

1i 

1 
4 
-

1 
-

134 

2 
31 
101 

2 
15 

22 

13 

24 
59 

139 

29 
16 
9 

11 
1 

3 

- ' 
1 
2 

1 
2 

-

2 

15 
7 

44 

5 
7 
1 

2 
-

36 

7 
29 

-
3 

7 

3 

2 
15 
22 

12 
5 
3 

5 
-

53 

-
13 
40 

-
5 

3 

5 

2 
10 
31 

3 
3 
4 

-

-

25 

6 
19 

-
4 

7 

2 

1 
13 
26 

4 
-
-

2 
-

17 

2 
4 
11 

1 

5 

1 

I 
1, 
j( 

! 
1 

el 

Con.enital anomalies ............... 740..-759 

Nervous system ........ ....o...... 40- 743Heart, circulatory system.......... 746,747 
Respiratory system ..................748 
Digestive system.................. .749-751 
Genito-urinary system............752,753
Muaculoskeletal system.............754-756 
Dowa's disease ..................... 5 9.7 3 
Other and unspecified
anomalies ..... 744 ,75,757,78,rest of 759 

80 

14 
38 
1 

18 
4 
1 
3 

1 

38 

6 
15 

-
13 
1 
1 
1 

1 

18 

2 
10 
-
4 
1 
-

1 

-

12 

3 
6 
-
1 
2 
-

-

-

6 

1 
5 
-
-
-
-
-

-

6 

2 
2 
1 
-

-
-

1 

-

75 

1
33 

-
6 

12 
2 

14 

7 

45 

-
22 

-
6 
7 
1 
5 

4 

16 

1 
6 
-
-

3 
-

3 

3 

8 

-
4 
-
-
1 
1 
2 

-

3 

-
-

-
-

-

3 

-
I 

Certain causes of 
perinatal mortality............... 760-778 

Symptoms ..........................780-789 
Sudden death ............................ 795 
Other ill-defined conditions......790-92,796 
External causes ................. Eoo-E999 

354 
1 

22 
6 

30 

349 
1 
7 
3 
4 

1 
-

14 
1 
5 

2 
-
1 
2 

3 

-
-
-

-

6 

2 
-
-

-

12 

672 
108 

-
-

22 

656 
16 

-

7 

A/ 
29 

-

-

7 

-
41 

-

-

4 

-
17 

Provicional Data 
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 13Apendlx Table I 

Iztsr. r €aek ZvtiaLt;on of, ortality i Childhood 

rlyiag.and liociatodCaumsI of Death, in Children Under,,1ea";of Age by Age Group, 

Ijtieton Area,. Jua/eai--St. Andrew Parish, Rural, First Year of Investigation 

U.derlying cause Associated cause 
sAge roup Te groupe
 

Cause Total Under 28 6-n 1 2-4 
 Total Under 28 6- 1 2-4
28 
 da 28 daysdays -5mos. . yeor ad - , rues.year years 
All causes .......................... 83 27 17 13 12 14 124 42 21 19 23 19
 
Infective and parasitic diseases ...... 000-136 14 2 3 3 1- -20 1 5 7 5 2
 
Amebiasle ............. ..... #. 006 
 -
Diarrheal disease .......................009 11 15 
 6 2 1
 
Other intestinal
 
infectious diseases ....... 000-00,007,008 . . . .. 1 -.
 - 1 -Tuberculosis ........................ 010-019 . .
 - . . .. . . .
 

Diphtheria ........................... 032 - . . . .. 
 . . . .
Whooping cough............ ..........033 1 - 1 .. . . .
 . . ..

Tetanus .................................037 
 - . . . .. . . . . .

Septicemia............................. 038 1 1 . . . . 2 1 - - - 1
Measles .................. ............. 
 . . . . . . - - . . .Congenital syphilis................... 090 
 -
Noilisia ..............................112 . . . .• . . 1 
 - - - 1 -
Hdmlinthiaaes .......................120-129 
 1 . . . . 1 1 - - - 1
 
Other infective and
 
parasitic diseases ........ Rest of 000-136 ­ 1 1
 

Leukemia ........................ 204-207 
 1 . . . . 1 . - .Malignant neoplasms, other....140-203,208,209 - . . . . . . . . . .
Neoplams, benign and unspecified.....210-239 - . . . . . . . .
.
 

Nutritional definiency ................ 260-269 12 - 2 7 - 22 4
4 7 7
 
Vitamin deficiency .................. 260-266 1 ­ 1- - ­ -Protein malnutrition .................... 267 7 - - 5 2 
 - 2 - - 1 1 -Nutritional marasmus ................268 4 2 2 ­ - 9 - 1 2 4 2
Other nutritional deficiency............ 269 - . -. 
 11 - 3 1 2 5
 

Endocrine and metabolic
 
diseases .................... 240-28,2M-279 . . . .. 
 . . . .
Deficiency anemias.................... 280-281 . .
. .
 2 - 1 1 -

Other diseases of blood and
 
blood-forming organs .............282-289 
 .-. .
 

Inflammatory diseases of
 
central nervous system..............320-324 3 - - - 2 1 3 1 1 ­ 1 -Other diseass of nervous 
system and sense organs.....310-313,330-389 1 
 - - - 1 2 - - - 2 -Diseases of circulatory system........390-48 
 .
 - - 4 1 11 2
Pneumonia and influenza ............4-486 10 - 6 1 2 17 4 
 4 4 2 3


Other diseases of
 
respiratory system..........460-466, 490-,519 
 1 - 1 - - . 2 - 1 - - 1
Diseases of digestive system ..........520-577 - -..
. 2 - 1 - 1Diseases of genito-urinary system .....580-629 2 - - - 1 1 2 
 . - . 2
 

Diseases of akin and
 
subcutaneous tissue .................680-709 1 - - ­ 1 - - - 1Diseases of musculoskeletal system....710-738 ­ - - -

Congenital anomalies .................. 710-759 11 2 3 " 2 4 6 3 2 ­ - 1 
Nervous system .................. 2 .. 2 - . ­

74.o-743 
 -
Heart, circulatory system.........746,747 
 2 - 2 . .. - 4 3 1 .
 . -Respiratory system...................... 7 - - ­ - . - - - -
Digestive system ................749-751 3 2 ­ - 1 - - - ­Genito-urinary r,-tem......... .752,753 1 - ­ - 1 - -Musculoskeletal system ...........754-756 1 - . 1 . ­ ..
 
Down's, disease ........................759.3 
 2 - 1 - - 1 1

Other and unspecified
44
anomalies .....7 ,75,757,758,rest of 759 
 - - 1 - 1 - -

Certain causes of
 
perinatal mortality ................ 760-778 20 20 
 - - 30 29 1 -


Symptoms............................ -789 ­ " ­ 7 1 1 2 1
 
Sudden death .............................. 795 1 2 . .. .-
- . . .Other ill-defined conditions ...... 790-792,796 - ­. I

External causes .....................E800-999 4 2 - ,- 1
 -- - -- - -- - -----------------.. -­
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... "Inter-erican2xnvatgato of' Mrtality in Childhood 

4-jx T4 4d rlying'and fAebctated C usia f'fifDeathib Children Under-5 YitaofAie by Age Group, 

La Paz Area# Bolivia - La Pat, First Year of Investigation
 

Underlying cause Associated cause
 
Age group 
 Age krou.
cause 
 Total Under 28 6-11 1 2-4 Total Under 28

ee28 day.,.. d ays o.ya ea28 d 6-11 1,?­as -5-Mae. oss. year yearsMo.ynYflt 

All causes ...............................Infective and parasitic disegees ... 1913 547 430 320...... 000.136 782 60 390 226 2281 596 42o 407
137 194 252 5 ;.139 256 31 41 36 ql 
 %,
 
Amebiaais ............................ 006 
 1 - ­ - - 1 1Diarrheal disease ......................009 
438 43 107 
 116 134 38 192 12 33 
 32 75 110Other intestinal
 
infectious diseases
....... 000-005,007,008 
 2 - . ­ 1 1 1Tuberculosis ........................010-019 - - ­42 1 ­ 9 14 18 11 -Diphtheria ............................. 1 ,
032 - ­ - - - - -Whooping cough....................... 033 
 32 1 9 10 7 5 1 . .
Tetanus ................................. . . ,
037 ­ - - - - - - -Septice.ia ...........................
038 14 1 2 -Measle ................................ 055 

- - 17 16 1 - ­236 - 13 53 95 75
Congenital syphilis ..................... 090 2 I 
8 - - 1 "
 

- 1 - -Monilinsas ..............................112 ­
- - - - - 17 3Jlelminthiases ....................... 2
120-129 1 
 - - 1 - - 5 - - IOther infective and
parasitic diseases........ 
Rest of 000-136 14 2 
 6 4 1 1 3 1 -

Leukemia .............................. 204-207Malignant neoplasms., other .... 140-203 ,208.209 2
5 -

-
- - I 1 ­" - 5 1 - -Neoplasms, benign and unspecified .....210-239 
 - -- 2 1 1 

Nutritional deficiency................260-269 50 - 19 7 18 6 589 33 136 140 185 iVitamin deficiency.................. 260-266 
 - - - -Protein malnutrition .................... 267 27 
-

5 
-

5 
- ­

13 4 30 
-

Nutritional marasmus ................ 268 20 - 12 
- 1 4 1.


2 4 2 60 1 9 19

2 - 1 

u .Other nutritional deficiency............ 269 3 ­ - 499 32 126 117 1 , j 
Endocrine and metabolic
 

diseases ................240-258,20-279

Deficiency anemias .................... 280-281 
Other diseases of blood andblood-forming organs................282-289 
Inflammatory diseases of 
central nervous system ..............320-324 

Other diseases of nervoussystem and sense organs.....310-315, 330-389 
Diseases of circulatory system ........390-:458Pneumonia and influenza............... 470

O -48
6

Other diseases of 

-
-

2 

15 

8 
3 

5o5 

-
-

-

1 

-
-

143 

-
-

1 

4 

3 
3 

191 

-
-

-

2 

1 

69 

-
-

1 

6 

1 

72 

-
-

-

2 

3 
30 

2 
4 

6 

17 

13 
15 

484 

1 
2 

-

3 

2 
1

66 

-
1 

-

4 

-
6 

98 

1 
-

2 

1 

2 
2 

107 

-
-

16
1253 P' 

respiratory system..........460-466,490-519 
Diseases of digestive system .......... 520-577 
Diseases of genito-urinary system.....580-629 
Diseases of skin and

subcutaneous tissue ................. 680-709 
Diseasen of musculoskeletal system....710-738 

68 
7 
-

5 
-

7 
1 
-

3 
-

27 
2 
-

1 
-

15 
-
-

1 
-

1A 

2 
-

-
-

8 
2 
-

-
-

34 
20 
6 

10 
-

1 
4 
-

4 
-

9 
7 
3 

a 
-

11 
3 
-

1 
-

4 
3 

" 

Congenital anomalies ..................740-759 
t'ervoua syatem.....................,740-743Heart, circulatory system...........746,747 
Respiratory system..................748 
Digestive system................ 749-751 
Genito-urinary system............752,753
Muculoskeletal system........... 754-756 
Down's disease ........................7593 
Other and unspecified
anomalies ..... 4 4 

.7 4 
5,757,758,rest of 759 

24 

4 
10 

-
10 

-

-

-

11 

1 
4 
-
6 

-

-

-

-

9 

1 
4 
-
4 

-

-

-

-

2 

1 
1 
-

-
-

-

-

1 

-
1 
-
-

-
-

-

-

1 

1 
-

-

21 

6 
1 
6 
3 
2 

3 

-

-

2 

13 

. 
2 
1 
5 
2 
1 

-

2 

. 
1 

j 

-

2 

. 
1 

-

1 

1 

Certain causes of 
perinatal mortality.................760-778 

Symptoms .............................. 780-789 
Sudden death .............................. 795 
Other ill-defined conditions ...... 790-92796 

External causes..................... E800-E999
___ __ _____ ___ __ ___ 

292 
7 
9 

98 

31 

288 
1 
1 

26 

55 

4 
4 
6 

17 
22 

-

2 
1 

23 

3... 

- 4, 

- 383 
1 -.. . 

16 16 -

8 13 78.1...7..... 

399 
33 
. 

2 

" 
12 
97 

-

1 

"t 
r -

;'98 '122 
- -" 

11. -

-

' 

http:Septice.ia
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;ntera rioaL-#vutigation: of Mortality in Childhood 

.#,,rlnaandAsaci at d~Causes, of ,Death, in.Ohildren Unhder 5 Yeersof Ago'by 'Age Group, 

La.Paz Area,. Bolivia - Viaoha, First Year of Investigation 

Underlyino cause Associated cause 
Agegro Lrup
- g UP 


Cadse Tot6i- Under 28 6-11 1 2-4 Total 'Under 28 6-n 1 2.4 

.... .. . ,o 
28o. 

daus-
yar 
year 

ydaay 
YOM 

28 
days 

days 
.­ a. 

moo. 
. 

year years 

*j**"***u*., .. ,.. .... . ..... 69 22 12 10 19 6 65 l4 7 14 24 6 
Infective and parasitio dis"ees.....000-136 25 - 2 8 . 4 - 1 1 1 1 

Amebiais ...... o......... .... .... 006 ... - -. . 
Diarrheal disease ........... ..... 00914 - 5 4 - 1 . 1 1 
Other intestinal " 

" 
infectious diseases ...... .000-003,007,008 - - - " ""-- " - - -

Tuberculosis............ ...... *..010-019 - - - " -. i - " " " 
Diphtheria .........................02 . .. .- .... . . - - -
Whooping cough..-.....................03 - l 2 - - - - - -
Tetanus...... .............. .... 
Septicemia . ....... ..... ..... . 

Measles ................... . 
0.... 
05 8 

. 

- 1 2 

- . 
-

44 

-

1 

. 

-0-" 

- .­ - - -

Congenital syphilis ..................090 - . - - - - - - -
Monilianis ...........................112 - - - - . - - - -
1leiminthiases ................... o..120-229 - - . -. - - -, - - -
Other infective and 

parasitic diseases ........ hat of 000-136 - - - - . ' ' -

leukemia.........................2 -0 - -204-D7
Malignant neoplasms, other .... 140-203.2D8,209 - . - . . - -
Neoplasms, benign and unspecified ..... 210-239 - - . . - . 

Nutritional deficiency..............260-269 - - - - 20 - 3 5 10 2
 

Vitamin deficiency...............260-266 - ,--. - . . " - -

Protein malnutrition................ 267 - - - -4 - 4 . 4 .
 
Nutritional marasus...................268 - . . . . . 5 2 2 1 -

Other nutritional deficiency ............269 . . . ..t- . -311 1 3 5 2
 

Endocrine and metabolic
 
diseases ................ 240-258 20-279 - . , .-. -

Deficiency anemias................ 280-281 - . . . . . . 
Other diseases of blood and 

blood-forming organs............... 282-289 - - --

Inflammatory diseases of 
certral nervous system...........320-324 - . . . . . . . - . 

Other diseases of nervous , 
system and sense organs ..... 310-315, 330-389 1 - - 1 - 1 - - - - 1 

Diseases of circulatory system ..... 390-458 - . -.-

Pneumonia and influenza............470-486 19 7 6 1 - 1 19 2 5 9 2 
Other diseases of 

respiratory system.........460-466, 490-519 6 - 3 - 2 1 2 - - 1 1 -
Diseases of digestive system........520-577 - - - - -,,- . - . . . 
Diseases of genito-urinary system ..... 0-629 - - - -- . .- - -

Diseases of skin and 
subcutaneous tissue ...............680-709 -.- - . . - -. 

Diseases of musculoskoletal system....710-738 ' .- - - - - . . 

Congenital anomalies... ......... .- 7 0 - - ' -


Nervous system ...................... 740-7-3 - - -..-. , -. -.. . . 
Heart, circulatory system .... ... 746,747 - . .. . .- . - - -

Respiratory system..................748 -.. - . , 
Digestive system ...................749-751 - . . . - . a . 
Oenito-urinary system..............752,753 ... , . . - " -, 

Musculoskeletal system.. .........754-76 - - - " 
Down's disease....................o759.3 - . . 1 - - - -

Other and unspecified ­
74 4 anomalies ..... ,745,75?,758 

,rest of ?59 - - . .. . . - ...-

Certain causes of
 
perinatal mortality..............760-778 14 14"- " " - 13 13 .. .- -

Symptoms .........................780-89 - - - - - " 6 i 2 , ,.3 -
Sudden death........................795 - - - " " " .... " 
Other ill-defined conditions..i...790-792,796 2 1 ' - --
External causes ................. E800-E999 2 - - 1 1 " : - .
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Anpeix Table I 1 

In-Aio, L e tltoa of Nortelity.Sn Cumldhd 
Miderljta nd Associa"A. Omimeof Death La Children Wher.5 Team_ of .. ph.by Age Group, 

I1edellfn, ,oloAbia, First Year of investigation 

Uderlying cause Associated cause 

uu Total Mider 2 6-1n 1 2-4 Total Under I28 6 r 
......... 
 " 

-__o_.____._year__ersdws_-______28 days 0o. yeardays 
e.. 
 ...... 692 191 151 121 131 98 1308 340 270 220 2'13.Irfective and Parasitic disaaes...'s.000.1% 303 20 80 76 77 50 217 27 34 30 69'Are-b.iasias 
 .............
..... - 1 1 3 5 2 . II1Disrrheal diseae ................... 212 22 76 6 39 23 
 88 6 1 15Other intestinal 3
 

infectious diseases....... 
000-005,007,008 8 - 3 4Tuberculosis .................. $..010-019, 3 6
-
Diphtheria........................02 
 112
 
Whooping cough ..........................033 1 ­ 1I
 
Tetanus.......................... 037 
 -Septicemia ..............................
038 7 - -

67
Hoasles ..................... ........ 053 
 37 - 2o 46.Congenital syphilis.................090 
Honiliasis. .......... . 
Holminthiane .................. 120-129 
Other infective andparasitic diseases ....... Reot of 000-136 

2 

10 

2 ..8.-

T 
2. 

2, 

2 
37 

-

1 5 

2 

2-
1 

1 2 

3 
16 

Leukemia .............................. 204-207Halignant neoplasms, other....14-20.,208, 209Neoplamms, benign and unspecified.....210-239 

21 

41 - -

Nutritional deficiency ................ 260-269 
Vitamin deficiency..............260-266 
Protein malnutrition ..................267 
Nutritional mar*Amus ............... 268 
Other nutritional-deficiency......... 269 

Endocrine and metabolicdiseases .................... 240-2, 270-279 
Deficiency anemia .................... 280-281 
Other diseases of blood and

blood-forming organs................ 282-289 
Inflammatory diseases ofcentral nervous system........... 320-324 
Other diseases of nervoussystem and sense organs .....310-315,330-389
Diseases of circulatory system ........390-458 
Pneumonia and influenza...............470 6 
Other diseases ofrespiratory systes .......... 460-W,490-519 
Diseases of digestive system..........520-577
Diseases of genito-urinary system..... 580-629 
Diseases of skin andsubcutaneous tissue ................. 680-M9 
Diseases of musculoskeletal system .... 710.738 
Congenital anomalies ............... 0-759 

54 
-

32 
13 
9 

3 
-

1 

8 

9 
2 

42 

20 
6 
4 

7 
1 

48 

-

-

-

-
-

-

1 

7 

15 

-

6 

6 
-

-

6 

3 
-

14 

_11 
2 
3 

5 
-

14 

9 

2 
5 
2 

-

1 

1 
2 

13 

5 

2i-
-

7 

' 

. 

18. 
-3 

1 
2 
1, 

3 

I 

3 
2 

8 

21 

15 
-
6 

-

2 

1 

1 

4 

257 

23 
63 

168 

6 

11 

14 

29' 
37 

195 

18 
28 
21 

18 
1 

34 

3 
1 
-

-
2 

-
3 

-

2 

-
1 

21 

-
13 

' 

8 

' 

72 
-

32 
4o 

-
-

2 

5 

5 
-8 
48 

4 
6' 
4 

8 
1 

6 

65 

I 
-

211 
43 

1 

1. 

7 
10 
47 

3 
11 
3 

4 

9 

71 

12 
9 

50 

3 

10 
'6 

I 
14 

5 
Nervous system........... . 740-743Heart, circulatory system....;.....74 ,747 
Respiratory system.................. 8MDigestive system .................... 7-751 
Genito-urinary system ............732,753Musculoskeletal system...........74-73 
Down's disease........................7 9.3
Other and unspecifiedanomalies .....744 745,757,Vi8,rot of 759 

?
20 

11 
21 
6 

1 

3
7 

5 

4 
-
3 

-

3 

1 

--

-
4 
-
1 

2 

2 

2 
2-.,1, 
1 . 

13 43 
1 
5 

12 

31 

3 
-

-

1 
1 

-' 
2 

3 

2 

3-

-1 

i-I 

Certain causes ofperinatal mortality..............760-78 
Symptoms ........................780-789 
Sudden death.........................793Other ill-defined conditions ...... 790-92,796
External causes ......... ......... E00-99 

141 
1 

n 
23 

140 
-

5 
2j 

1 

5 
21-

V 
268 

12 .4 

17 

255 

4 

13 

6 

yeari 

P.
 

46 
I 

1I-


1 
3 

3 

3 

' 
'12
 

?4
 

6
 

-
5
 

, 

L. 

P 
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ZatmeroAm iet1infpti si rtal tin' ch4l h d
 

f.A.&4~.Afii_.0%A-Amft d Omes of Death :W Childen thdar 5 Tea .-f Aje by Ajp Group,
 

Ploatew7, MKouoo, Frst Yea of nvestlation
 

.. isr2,INa canse Assooated cause
 
Ap Age rouop 

Caise Total under ~ -1 1 2-4 Total Under 6J l21 1os -4
6- 28 . 2yer28 d"y yrear1 yam days I-3m,,odays 6-31 yearye years... o" -5umos.1 mos. 

~ L 2!2-5 o *.AILL 
I caus........ .. " .......... 2321 856 ?27i141 326 229 183 4448 354 72 ,543 429
 

Infeotive and paraitio dis;eses....OOo-136 993 239 405 213 132 1 4 701 123 175 134 148., 121 
Amebiasis d..-........... ............. 6 93 5 36 24 3 30 1 6 .9 11: 3 
Diarrboal dises ... ... ........ clog 573 76 325 116 34 22 293 40 66 64- 73 50 
Other intestinal 

infectious diseass.......000039007,00 8 33 8 15 5 3 2 20 3 6 3 5 3
 
Tuberculosis...................010-019 42 - 3 1 1? 27 - 1 8 6 12
 
Diphtheria.............................032 2 - - - 2 

Whooping cough ..........................033 17 - 6 1 6 4 

- - ­

Tetanus...............................0 12 12. 
 _ . 
Septicemia............................038 42 35 1 1 68 69 28 17 15 
measles ..............................0" 1 10 47 58 36 30 - 1 8 12 9 
Congenital syphilis................ 090 1 - - I1 -so - 1Moniliasis........................... 12 3 3 - - - - 45 11 20 10 2 2 
Helinthiases .......................1-12 5 50 5 3 19 23 
Other infective and 

parasitic disses ........ tof oo0-36 19 - 4 8 2 3 7 - 1 1 2 3
 

Leukemias.......................... 204-2o? 2 - - - 1 - - - - -
Malignant neoplasm, other....140-203,WS, D9 2 - 2 - - - - -
Neoplasm, benign and unspeoified.....21(-239 3 - - 2 1 1 1 - - -

Nutritional deficiency................ .9 65 1 14 16 22 12 752 30 347 163 113 99
 
Vitamin deficiency..............200-266 - - - 1 - -


Protein malnutrition........... .......26 35 - so 5 20- 10 47 - 1 lU 19 16
 
Nutritional mareemus.................... 20 - 10 2 1 135 2 53 39 19 22
 
Other nutritional deficienoy........... 269 10 1 4 1 569 293 13 74 61
 

Endocrine and metabolic 
diseases ...................240-238,270-279 3 - 2 - - 1 3 1 - 2 - -

Deficiency anemias .................... 280-281 . -... . 14 5 2 1 3 3 
Other diseases of blood and 

blood-forming organs ................ 282-289 . . . - - 0 2 17 13 9 9 
Inflammatory diseases of 
central nervous system.............. 320-324 39 3 20 10 6 - 80 13 38 12 16 1 

Other diseases of nervous 
system and sense organs ..... 310-315,330-$8 20 2 9 5 1 3 56 7 13 15 8 13 

Diseases of circulatory sys. .390-45 3 - 1 1 - 1 63 7 .31 7 10 8 
Pneumonia and influenza............ 47D-8 270 82 119 3 23 11 697 19 243 150 108 75 
Other diseases of 

respiratory system..........460-46,6490-519 107 4 49 22 21 11 62 4 19 14 16 9 
Diseases of digestive system..........52 -5? 1 2 2 - 2 101 14 41 14 13 19 
Diseases of genito-urinary system... 80-6 9 10 - 2 s 4 75 7 39 16 7 6 
Diseases of skin and 
subcutaneous tissue..............680-7 0 3.2 6 4 1 2 - 40 14 13 4 7 2 

Diseases of muculoakeletal system.... - - - ­710-738 - -

Congenital anomalies.................. ?4o-?" 149 68 55 9 8 9 77 26 29 11 3 8
 
Nervous system ...................... 0-743 32 13 3 3 4 11 7, 2 .1 - 1
 
Heart, circulatory system ...........746,747 1 3. 28 3 2 2 22 4 12, 2 1 3
 
Respiratory system........... 748 3 2 -1 - - 1 - . I- - -

Digestive 6ystem ..................A9451 23 11 8 1 22 9 2 .3 3 - 1
 
Oenito-urinary system.............72,*73 2 1 1 - . - 5 3 . 1, -

Nusculoakeletal system............734-76 4 3 - 1 " - 5 4 1 -* ­
Down's disease ......................759.3 6 2 4 - - 21 4 ...49 2­- 4 
Other and unspecified 
anomlies... 744,745757,708,rest of 759 8 6- - 4 2 2 - - ­

'ertain causes of
 
perinatal mortality...............760-77 30802 6 - - : , 900 873 2 1 -


Symptoms ..........................780-789 12 3 6 1 1 1 713 97 347 147 ,3 49
 
Sudden death.... ........... o.........79 16 -2 . 2 .1 ,


)thor ill-defined conditions......790-792, 60-96 38 9 4 3 6. " - " " "
 
:xternal causes......... ..... 4 .39 14_62 27 .7
..... - 36. 8.3 12 .
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1ater.-Aaerian Znveitiotioa of1awtaUty i Childhood 

mderlying and.h ad sCes ofDeath tinChildren tbde- 5'Years of :An bY'AN Grun. 
Recife, Brasl, First Year of Invemtiatnni 

S Underlying 
. ... * l 

oause 
iY,- Assoiated cause 

__ _ 

UP - Age stroup 
CpusTotal 28 das n 1 2_-4 Total Under 281 

. m-,os. year yearsda 
281da1 

os. year 
All causes ..... .................... .2,035 564 599 337 313 222 4,341 888 1,257 787 803 
Infective and parasitic diseases......000-136 1,088 95 432 218 198 2 14, 898' 89 193 175 250 
Amebia.i ............................ 
Diarrheal disease .................. 
Other intestinal 

0O6 
009 634 

-
75 

.
385 115 

.-
39 20 458 

-
19 

-
92 

-
103 111 

infectious diseases . ..000-005,007,008
Tuberculosis .................... 010-019 
Diphtheria ............. 032
Whooping cough......................33 
Tetanus................. ......... 037 

13 
33 
13 
18 
11 

2 
-
-
-
8 

7 
5 

5 
3 

1 
7 
4
4 
-

2 
8 
7
6 
-

1 
13 
2
3 
-

7 
23 

-

-
-

1 
-

-

3 

-

-
44 

I 

Septicemia - o ..... ......... ,,
Measles ...........................o 
Congenital syphilis ............. 090 
Honiliasis .............................. 12 
Helminthiases ....................120-129 
Other infective andparasitic diseases ........ Rest of 000-136 

8 

10 

9 

12 

5 
-
4 
-
-

1 

2 
16 
6 

-
-

3 

84 
-
so 
-

3 

1 
129 

-

5 

1 

o-
98 

-

4 

4 

125 
5 
2 

82 
181 

14 

50 
-
-
19 
-

-

41 
2 
1 
42 
5 

4, 

16 
-
1 
10 
35 

6 

9 
I 
-

9 
81 

2 

Leukemia............................20..207 
Malignant neoplasma, other....140-203,28,209 
Neoplasms, benign and unspecified..... 210-239 

1 
-
-

-

_-

-
-

-
-

1 
-
-

-
-
--

-
- -

-_ 

Nutritional deficiency................20"29 84 - 8 23 31 22 900 20 339 218 186 
Vitamin deficiency ...............260266 - - - -
Protein malnutrition ................ 267 60 - 16 25 19 142 - - 58 
Nutritional marasmus................. 23 - 8 6 6 3 261 - 85 91 52 
Other nutritional deficiency............ 269 1 so- 1 - - 497 20 254 93 76 

Endocrine and metabolic 
dioeases ................ 20-58,2 0-23 38 5 26 5 -

Deficiency anemias .................... 280-251 24 2 3 6 7 
Other diseases of blood and 
blood-forming organs ...............282-289 2 65 - 14 15 24 

Inflammatory diseases of 
central nervous system..............320-324 27 1 7 6 7 6 24 If 10 5 1 

Other diseases of nervous 
system and sense organs ..... 310-31,330-389 

Diseases of circulatory system ........ 
Pneumonia and influenza............... 7086 
Other diseases of 

25 
10I 

216 

1 

35 

7 
-

85 

5 
-

44 

6 
-
30 

6 
1 
22 

65 
57 
785 

2 
1 
75 

27 
14 
227 

8 
12 
165 

10 
15 

194 

respiratory system.......... 460-66, 490-19 
Diseases of digestive system ..........52077 
Diseases of genito-urinary system ..... 
Diseases of skin and 
subcutaneous tissue ................680-79 

Diseases of muculokelse aystem ....710.70 

53 2 
11 4 
4-294 -

27 9 
- -

17 
3 
2 

8 
-

9 
3 
-

6 
-

21 
1 
-

1 
-

4 
-

2 

3 
-

120 
68 
33 

55 

1 
5 
6 

5 

32 
31 
11 

23 

29 
12 
7 

10 

40 
6 
3 

9 

Congenital anomalies .................. 740.7 51 28 12 7 1 3 51 24 10 13 1 
Nervous system.....................70.-743 15 5 4 3 1 2 5 2 2 1 -
Heart, circulatory system.......... 7,7
Reaspiratory system .................... 

18 
-

10 
-

5 
-

3 
-

-
. . 

15 8 2 3 
Digestive system.................. 749751 
Genito-urinary system............... 2,753
Husculoskeletal system..........754-756 
Down's disease.............. * 59.3o-'-'75 

10 

3 
. 

5 

3 
. 

-
. 
. 

1 
-
. 
. 

-

-
. 
. 

1 
-
. 
. 

8 
7 
1 
12 

5 
4 
1 
1 

l 
1 

. 
42 
-

_ 

Other and unspecified
anomalies ..... ,7 4 5757,758rest of 59 5 5 . . ..- " . .- -

Certain causes of 
perinatal mortality................7o-7 

Symptoms_....................... 0.7w.78 9 
Sudden death............................ 
Other ill-defined conditions...... 790-792,796
External causes...... . . 

377 
3 
4 

39 
22 

375 
-
3 
6 
4 

2 

-
-

14 
2 

2 
I 
9 
3 

-

1 
-
9 
6 

" 
-
,1" 
" 

603 
540-

-
-

15 

579 
59 
" 
- . 

11 

23 
273 

-

1 

'1 
106 

-
-. 
--

. 

-
2 
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144 Appandlzxsftble I 

-Iuter-A gican *Invesgauinr z~o~.u a ~z.auno 
of 'Ae'by Ag. Group,,Uada z y ,g.1dAxeociatodCaues. of Death in Children, Undz'.5;Yeara 

Ribeirlo Prito, First Year of Investigation
Ribeirlo Prito Area, Brazil -

Underlying cause Associated cause 

A gro p - - gAesroup 

Ciuse Total Under 28 6-11' 1 2-4 Total, Under 128d 6-fl 1 2-4 
28 days moo. 'year year 28 days me. year years 

2 days -ms.days -5 mos. 

All1causes ... ..... .1.. 18 73 30) 2 i 5 179 191 73 55 57 

Infective and parasitic diseases,..0..00-136 106 15 50 17' 12- 12 71 ;4 22 9 14 22 

Amebiais................. .......... 006 " - " " " " . ...... 
Diarrheal disease•. .......... o....009 68 11 40 13 3 1 34 '1- 11 6 '' 9 
Other intestinal , ­

infectious diseases ...... 000-005,007,008 2 1 1 - , - .'- - .- -
Tuberculosis ....................010-019 - -. -


Diphtheria.......... .............. 032 - - - --. -- - . .
 

Whooping cough ........................ 033 3 - - 3'-

Tetanus .......................... ...... 037 - -" -"
 

1 , .8 2. 4 - .1 1Septicemia.................. ...... 038 2 1 

5 I1 . 1 - -.- 1'Measles ............................055 24 4 4' 


Congenital syphilis.................090 3 - 2­
6. . 1 4 1. ­........
Honilianis .................... 112 


.17 - -"2 3",?Helminthiases .......................120-129 -

Other infective andparasitic diseases ........ Rest of 000-136 7 2 4 - . 1! - --


Leukemia .............................. 204-207 " " " -. .. . 
Malignant neoplasms, other .... 140-203,208,209 . . . . " -.. r 
Neoplasma, benign and unspecified ..... 210-239 - . - . . . . ,, , ­

1 .. .. 96 - 45- "25 12 14Nutritional deficiency................260-9 3 


Vitamin deficiency .................. 260-266 - " -"-, . -. . .. .
 

Protein malnutrition .................. 267 3 - -:, .2 9 .... - 4 

Nutritional marasmus ...................268 , ...
 10 3 
Other nutritional deficiency•...........269 -,-. .. - 64 ,,, 37 , 15 5 7 

Endocrine and metabolic ' 

diseases .................... 240-258,27-27 1 1 - - . - - ' .,... , - . . . ­
2 2.Deficiency anemias .................... 280-281 " " " " -


Other d13eanes of blood and 
blood-fanming organs................ 282-289 2 - - - .. 

2
22 2............... 

- -<2. - -. -
-

Inflammatory diseases of 
central nervous system.............. 32-324 5 - 3 2 - '- . 2 1 1 

Other diseases of nervous 
system and sense organs ..... 310-315,330-389 

Diseases of circulatory system........ 390-458 
Pneumonia and influenza .............. 7o-486 

2 
-
27 

-
-
5 

2 
-
8' 

. 

-

6 
-. 
7 

-

- . 
1.1 

12 
.91 

i 

19 

. 
,6 

, . 
.. l7.. 

4-,4 
3 

1'1, 

-633 
3 

40 

2 
11 

14 

Other diseases of 
respiratory system.......... 460-466,490-519 

Diseases of digestive system.......... 520-577 
Diseases of genito-urinary system ..... 580-629 

3 
1 
-

-
" 

2 

" 

1 
-

- , - .12 
8,8 
4, 

,2 
m 

5 
,. S 
4.. 

2 
-
-. 

. 

33 
1. 
.. 

1 
-
. 

Diseases of skin and -

subcutaneous tissue..............680-09 1 1 1 5 1 4. ..... - .. 

Diseases of muaculoakeletal system....710-738 - " " " . , ... 

Congenital anomalies .............. 740-59 1..16 7 5j 3 ! 1 . 9 5 - ..-. -

Nervoussystem .................. 
Heart, circulatory system.......... 
Respiratory system................ 

740-743 
746,747 
..:748 

1 
8 

. 
3 
2 

1" 

1! 
2 1 

. 1 
2 

-
.1 .. 

1 ... 
,1. , -

-
-

. -

Digestive system................ 9-51 
Qenito-urinary system....752,753 
Muaculoskeletal system............4-756 1 

2 

1 

1 1 

-

- 1 
3 
1 

1 
2 
1 

. 
, 

" 
Down's disease ........................ 753 2 1 
Other and unspecified 

anomalies.... 744,745t757,7%8,rest of 759 
I I. 

'd 
-•-

Certain causes of 
perinatal mortality................ 

Symptoms ............................ 
760-778 
8.0-789 

78 
- -

78 
-

-136 
-9 

134 2 
4 

" 
2 

Sudden death..................... ..... 9
Other ill-defined conditions..9...79-792,796 , - , - - -

External causes..................-E800 999 3 1 i' 8 ... 1- "4-......2 .. 
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atr-AS3ri~am.=- Ia i tiu aw or. Mortality in' Ciladd 

derl in'sa haoiated40auaeew.fDeath, 1nChildren thder'3 Years of AolbjAje 'Group, 

Ribii6' Pi;t'Aia rzl Im First, Tearf6kxzwiatioz 

- . der;ing cause Laociated cause
Av ~up As* mtoup 

Ca~i28 Toa ""r~ - 2-4 Total under 28 6-u 2
ay8 


-6to5a". .," 

ol . 4....... 116 72 25 20 24 472 2o2 138 51 39 4,
 

2 dar yearv AU -3ues. moe. year years 
..... 25? 

Infective and parasitic diseases .... 000-136 107 29 43 14 11 1l' 42 9 
 10 8 6 1)
 
Amebiasis.............. ~ ­........ 


- -Diarrheal disease ..... .. ...... .009 92 28 4 1 ­8 4 28 3 
-

10 7 3 5
 
Other intestinal
 
infectious diseases....... 000-0 o007008 
 1 - 1 - -

Tuberculosis .......................010-019 
 - .

Diphtheria............ ............ ....032 -
Whooping cough......................033 1
1 

Tetanus ........... ............ 03? - - - .
 
Septicemia .......... ...... .... 038 2 
 - 1 6 5 1
Heasles ...................... . 60- 1 1 4 

Congenital syphilis .....................090 -- " 

-

. 

- -

-
Moniliasie .............................11; 
­

3 2
Helminthiaes .......................120-129 
-

- ­ 5 4
 
Other infective and
 

parasitic diseases........ Rest of 000-136 5 1 2 1 1 ­. ­

leukemia ..............................
20207 1-Malignant neoplasms, other .... 140-203,208,209 
-


Neoplasms, benign and unspecified..... 210-239 
-


Nutritional deficiency................ 260- 9 12 - 3 5 4 - 72 
 3 38 12 11 8
 
Vitamin deficiency..............260.266 - -

Protein malnutrition.................26 4 -

-

1 
.-


Nutritional marasmus..................268 8 - 3 
 4 - ~ 11 1" 21 - 1
Other nutritional deficiency.. .....269 
 w - - 61 3 *29 11 11 7
 
Endocrine and metabolic

diseases ................ 240-258,270-279 - . . . ' 
 - , - . . . . .Deficiency anemias.................280-281 
 -


Other diseases or blood and 
­

blood-forming organs................282-289 - - . . - 1
. . , . 9 3 2 - 3
Inflammatory diseases of
 
central nervous system .............. 320-324 7 - 1 
 - 2 4 7 - 1 1 3 2


Other diseases of nervous
 
system and sense organs ... 310-315,330-389 6 1 4 1 - i - ' 
 3 - 1 - 1 1
Diseases of circulatory system ........ 390-458 - - - - - -' $ - 2 
 1
 

Pneumonia and influenza ............... 470-486 21 5 8 2 4 *2 
 45 5 20 7 67

Other diseases of
respiratory system ..........460-466,490-519 8 2 3 2 1 • 8 - 2 
 3 2.Diseases of digestive system .......... 520-577 - - ­ - - 7 2 3 1 - 1
Diseases of genito-uz'inary system ..... 580-629 2 - - 1
a -' 1 - -

Diseases of skin and
 
subcutaneous tissue................. 680-9 
 4 3 1 - - - 1 1' - , 1
Diseases of musculoakeletal system .... 710-738 - - --- " _ . - -


Congenital anomalies ............... 740-759 U 6 4 ­ - 1 11 7 2 - - P
 
Nervous system..................740-743 1 - 1 
 " - '"-Heart, circulatory system........... 
746 4 3 .... 3 2 '''1 - -
Respiratory system.................. 8 ­ 4
 
Digestive system ................749-751 
 5 3 2 - - . ' 1 ­Genito-urinary system.............. 2,753 - - - - ' - - .
 
Musculoskeletal system........ 4..... .54-756 - _ . _ - ­Down's disease.................... 79.3 1 - 1 
 - 4 3

Other and unspecified '" -.

74 
.
anomalies ..... ,757,?%,rent of 759 - - ­ - - -

Certain causes of
 
perinatal mortality .................760-7'78 69 69 - - 143 
 138 4' '1Symptoms.......... ............... 711 - ­ - 1 33" 50 16 6 6
Sudden death.................... * 1 - - - , 1 ...
 

Other ill-defined conditions..... ?g0. 92,196 3 2 i 1 ,',

External causes................ 4
:...Ef800-999 1 1 - 1 1 ' 3 " 2 1
 

Provisional Data
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Zzater-LAerioan,Inwetigtion 'of~Nertalit, W'Childhoo d 

UO!"rly'a,1en4 Aspoaliated:Caumes of -Death in:Children thidir 5,Year& o'fA WAsbAieGroup,
 

Ribeirao. Prto,Area. Brazil,- Rural Communities, Inventigatinn
First :,Tear of.>. 

Underlying cause Associated cause
 
Ag g up Age Proup
 

UdrT 2 1 2
TOs VTS 6-13 2-4 Total Under -u 1 ­
28 1aye moe. year iYears days,os. year years
.... "",, . ZL - ' m.--. -er- A.i -o-S s.- -o 

0'~ue 107 45 33 10, 8 Ui 196 62 67 27 21!i i'9
 
i000.1365 5 15 2
Infective and.parasttio dises.st..6 ' 44 a 8 5 18 .2 5 "V 


Amebisis........... ...
 
Diarrheal disease . .............. . 9 31 3 19 4 .,3 2, 11 2 3 -2. '3"
 
Other intestinal
 
infectious diseases. ...... 000-003007,008 2 1 1 L 1 .
 

Tuberculosis .................... @020-019 -" .
 
Diphtheria .........................032 - - "
 
Whooping cough ..................... 1..1 1 , .03 

Tetanus....................... ....037 1
 
Septicemia............................0 . 2 2
I. - .. ­
measles ........................ 4 .... 05 6 2 2 - "1-.2. --

Congenital syphilis ...... ........ 090 1 1
 
Moniliasi .................... o.....112 - 2 ... 2
 
Helminthiaaes ....................... 0-29 - - . - - - -... 1 ., 1
 
Other infective and
 
parasitic diseases ........ Post of 000.136 2 1 - " - - ­

' 
Leukemia.............................. 204-a? 1 "+" , .
 

Malignant neoplasms, other .... 1 40-203,208,209 2 2V,
r. 

Neoplasms, benign and unspecified ..... 210-239 - - - -

Nutritional deficiency.............260..0-9 2 1 1 44 -. 23' 8.' 5 8
 
Vitamin deficiency................. 260-266 .- .. - -

Protein malnutrition.................267 2 - 1 2 - '' -' 2
Nutritional marmus.............. 268 . - "- - 8 - 4". "1 33
 
Other nutritional deficiency ..........269 - - 34 9 7
.. 3' 5
 

Endocrine and metabolic
 
diseases ................ 240-258,270-279 - - - , - - -' - . . .
 

Deficiency anemias ................80-281 - - .- 1
 
Other diseases of blood and "
 

blood-forming organs................ 282-289 - .. . . . ' 1 - 1' ' - .
 
Inflammatory diseases of
 
central nervous system ...........32D-3'2 1 - -. . - 1 22 ­320-324 


Other diseaaee of nervous
 
system and sense organs ..... 310-313,330-P9 4 . 3 1 .- -' ' -' 4 1
 

Diseases of circulatory system ........ 390-48 - - - - - ,- ' 2 1 1
 
Pneumonia and influenza............. 4 -46 11 4 . .6 ,I.1 "'- 24 4 7" 4 ' 5
 
Other diseases of
 

respiratory system.......... 460-466, 490-519 2 - , il - 1 *. 3' 1 2
 
Diseases of digestive em......... 0-577 - - 3 1 2
 
Diseases of genito-urinary system ..... 5"- - - .
8-6299 

Diseases of skin and
 

subcutaneous tissue ..............680-709 - .- 2 1
-

Diseases of muaculookeletal system .... 710 8 .
 

Congenital anomalies ............... 71.0-?59 6 4 1 .1 - 3 3
 
Nervous system...................... I0-743 - - . - .
 
Heart, circulatory system...........7 ,747 2 1 1 - 2 2
 
Respiratory system.................... 8. - -.. . . 1 1 - -" " '
 
Digestive system.................749-751 3 3 - ' . - + +
 
Genito-urinp-y system............... 52,77..73 "3 " " +
-" + - .. 
Musculoskeletal system..............754-7 ­
Down's disease ....................... 759.3 1 - . 1 - . -

Other and unspecified, ,
 

744
anomalies..... 45,7,758,reat of 759 " " - " . 
Certain causes of
 
perinatal mortality....... 31 31 _--*46 .45 1~
 

Symptoms.................. - - 8 4 1 5.
 
Sudden death ............. .. . ... 9.9€ 1 1 0.-

Other ill-defined conditios. .79,0.792,7 - -... ,. -


External causes.... ,..... .. i ...........
 

Provisional Data
 

http:dises.st


Ue3g mdLeoo Wad of Death tein ia~e~ en o~I~~ Age 	 Group,ssae 


Ism, Jurn Pzoviaoe, Anapiaa-.- Son Juan,, ?Set Tow,"of~M*4st~jtion
 

t~ieryITng cause 	 Associated cause 
Age - - A ...
 

6-f 1
Cause g 1 2-!4 Total ader28 6-11 1 2-4
 
28 days an as8days m er er
days.......... year M 	 me, et..
YeaRs 	 . ear r. 

+ .. , , . ... .. . . + _ 	 .. . . . . i + • i iit . ... 

All causes.......... ...... ,.......... 133 68 45 9 	 6_ 5,, 291 157 83 26 i 10
 

4 -+  
Infective and parasitic diessmes..o..000-136 42 22 7 8 1 43- 15 -18 6 -


Amebiasi. ..................... ....00, - -. . - - - - .+-+
Diarreal .d 009 27 14 - 18 -9 ­............... 8 4 1 7 .2 "
 
Other ' letia
 

infectious diseles ....... 00 007,008 - - - - . - - - - r-
Tuberculosis.. .... . ...... ... 010-019 	 ++''1'++" + I " " + 

Diphtheria...... ...................0O2
03- - - - . .- - - -


Whooping cough...................... *033 22-

Tetanus...............................03 1 1 - - r - - - - " "
 
Septicemia....................038 3 3 -6 4.4 ' .
 
Measles ............... .............. 055 6 - - 3 c3 -... . . -


Congenital syphilis ..... ..090 11
 
Moniliasis.............020 i - " -. e . 16 8 5 '3"
 
Helminthiaes ...................... 20-29 .1* . - . i - -


Other infective and
 
parasitic diseases.....Ret of 000-136 2 1 - ' 1 - " - 1V1 


.Leukemia .................. ... 04-207 - - I - ,, - -..... 

Malignant neoplisms, other..'..140-20,,20 1 - 1 - - - "v'1 --
Neoplasma, benign and unpecified...... 2U0-239 . . . - '-- - " -"-

Nutritional deficiency................ 260-269 2 - 2 -	 - - 2? 3 15 2 2
 
Vttamin deficiency.................. - - . .. - - -- ;
 
Protein malnutrition ............. .. 26 - - . - "-, " .
 
Nutritional marammus ................ .28 2 - 2 - . 6 " " 14 1 1
 

:
Other nutritional deficiency.......... 269 . . . . - - 21, ' 11 4 2 1
... 	 3 


Endocrine and metabolic
 
disease .................. 240-Z58,270-279 ... I' 1 - 1
 

Deficiency anemias ................ 8 O-281 - . - +'- 3.3 2
 
Other diseases of blood and
 

blood-forming organa ............. 282-289 1 . .. .. . 1 5 1 . 1
 
Inflammatory diseases of
 

central nervous system ............. 320-324 4 - 3 - - 1 1 - 1
 
Other diseases of nervous­

system and sense organs..... O310-32,330-89 1 - 1 - - - 3 -+ .1 1 1

Diseases of circulatory system . .0 - - - 4.- -3 - 1
 
Pneumonia and influenca ................ 470-I8 3 . .. . .- - -2 3.12> 129 Y 42 1
 
Other diseases of
 

respiratory system..........460-46 490-519 3 - 2' 1 - - 6 1 3; 1 -

Diseases of digestive system........ 320-377 - I - - 8 '. 3 3 - 2 -

Diseaset of genito-urinsry system ..... 580-629 1 - 1 - .. -" - "- - - - ­

Diae-s-s of skin and
 
subcutaneous tissue ................ 680-7" 2 1 1 4 2 '2 . ,-


Diseases of muaculoskeletal system.... 710-738 - - - - - - - -' . " -


Congenital anomalies .................. 0-759 6 1. 4. 1' - 6 2 2 2 .
 
++  Nervous system .................. ?40-743 1 - 1 0 -" - - - -


Heart, circulatory system........ 746,747 4 3 - "- 31I3 ,1........1.. ;.. -

Respiratory system.................. 7. " "
 
Digestive system ............ ..... 4--751-731 1 1 - - 1 ..- ­

Genito-urinary system...........752,753 - . . ''... 1 1
 
Musculoseletal system., . ....... -756 - . . ­
Down'sg disease..................759.3 - - - - - 11.
 
Other and unspecified
 

+anomalieso ..... ?4,?45,757,75-,reat 	 - -
Certain causes of
 
perinatal mortality............760-778 51 50 1. .* +" '105 104
S~mptom.o . .. o ,. • . 0 9' 	 6,"- 2_."- -

Symptoms ....... .... . ... 	 38 8 20 6 2 2
 
Sudden death.. ............ ... .795 - - . - - -
Other ill-defined conditions.. .,..W0-792,796 .. ... - - ......
 
External causs.. ........ o....... E -E999 4 2
 

Provisional Data 
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Ipter.A.rio. Wa tgatint of' ortalitiin Childhood 

ndes4in"gead AbooLatdpCSIiio of Deati in Children Under 5 Years +fCAgeby Age Group, 

ui/ Juan Pwovipoe, Argan"a -. Suburba' Departments, Firai't 4e of Investigation 

. ..... :1-Underlying cause Associated cause 
Age group Age Proup 

Cause Total Under 28 6-11 1 2-4 Total Under- 28
28 days 6-11 1 2-4days -y._ MOB..__..._ m on. year years 

Cases .... ...... ..... 360 153 115 49 28 15 754 334' 245 113 49 13 
In.fective and parasitic diseases ... 000-136 112 23 43 30 i3 3' 115 35 45 26 7 2 

Amebiamise....... ..................006 - - - --
Darrheal dieate...... ..............009 71 19 35 12 5 - 56 14 '21 14 .6 1 
Other intestinal 

infectious disease....... 000-005, 007,008 1 - 1 - . .......
 
Tuberculosis ................... 010-019 2 - 1 1 1 - - 1 . -

Diphtheria ........................ 032 - - - --

Whooping cough ...................... , 3 - 2 '1 - -- - -

Tetanus ................................037 - - - - - - -. . . .
 
Septicemia...................... ..038 3 3 -13 '6 5 2 - -

Measles ...........................0 5 22 - 2 11 7 2 ' 3 -, 1 1 1
 
Congenital syphilis..... .......... 090 1 1 --

Moniliais.. . ................ 112 -"----41 15 19 7
 
Helminthiaues ................. ..... 120-129 -.. - - -, ,- - - -


Other infective and
 
parasitic diseases ........ Rest of 000-136 9 - 2 5 11,1 " 1* 11 - 1 ­

1 .Leukemia ............ ............ 204-207 2 " " 1 . .. 

Malignant neoplasms, other ... 14d-203,208,209 - . - - - --- . .
 
,Neuplaems, benign and unspecified.... 210-239 " "- " - "-- .. - . .
 

Nutritional defioiency............... 260-269 19 - 11 6 1 1 86 6 49 18 11 2
 
Vitamin deficiency.................. 260-266 - - , -


Protein malnutrition .................... 267 - - . - -. . . -. . .
 
Nutritional marasmus .................... 268 17 - 10 6 1 - 21 1 10 7 2 1
 
Other nutritional deficiency..........269 2 . 1- - - 1 65' 5 '39 11 9 1
 

Endocrine and metabolic
 
diseases .................... 240-258,270-279 1 1 - - -


Deficiency anemias .................... 280-281 .. . - - - - 8 7 1 - -

Other diseases of blood and
 

blood-forming organs ............... 282-289 1 - 1 - '- - 10 1 5 - ­. : 
,
Inflammatory diseases of 


central nervous system............320-324 11 1' 7' 1 1 1 10 - 4 4 1 1
 
Other diseases of nervous '
 

system and sense organs..... 10-315,330-389 5 - 1 - . 1 16 2 8 3 2 1 
Diseases of circulatory system ........ 390-458 - - 5" -, 3 1 1 -
Pneumonia and influenza..............4 -486 45 9 28 '5 2 1 95 29' 30 21 11 4 
Other diseases of 

respiratory syatem .......... 460-o46,490-519 19 1 ' 2'12 200 4 5. 1 
Diseases of digestive cystem. ........ 520-577 4 ' 1 12 21 I 5 1 -
Diseases of genito-urinary system ..... 580-629 1 - - 1 - . o ' . 1 --
Diseases of skin and 

aubcutaneous tissue............... 680-709 3 1 1 1 5 3 1 1.
 
Diseases of musculoakeletal system....710-738 - - " " ".. . .
 

Congenital anomalies...............740-759 16 10 " 1 1 13 8 4 1 - -


Nervous system ..................740-743 3 ' - ' - - 1 , -, 1 -


Heart, circulatory system........... 746,747 6 2 44 ' - , - 5 4 ... . .
 
Respiratory system..................7 8 - - - --. - , .
 
Digestive system............ .... 749-751 4 2 1 414 3. 1 . . .
 
enito-urinary system............752,753 . .,. - 1 1 • - .- , -
Musculoakeletal system ...........754-76*3 - -.-.. , .. 
Down's disease ....................759.3 - - - 2 .....2 . . -' -
Other and unspecified 

anomalies..... 74 4,7 4 5,757, 758, rest of 759 . .. .- - . . .. .-

Certain causes of 
perinatal mortality ...... .......... 760-778 104- 194 i-. '" . . -- 218 2 5 213 755 . 2- ,i - ­• 

Symptoms .............. ........... . "125 22 70 22' 97 80-789
795 4 1 3 -- 2-. 91 2 

Other ill-defined conditions ....... 790-792796 1 ' " ... .. 
External causes.... .......... E -E999 12 6 2 1....2 1 -

Sudden death ........................ 




- - - - - - -

- -

- - - -

- -
- - - -
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Appendix Table I 

Intor-Aaerioaq Inyeatifation of Mortality in Childhood 

Underlying and Aasoiated Causes of Death in Children Under 5 Years of Ag* by Age Group, 

San Juan Province, Argentina - Rural Departments, First Year of Investigation
 

Ubderlyino cause Associated cause 
Ag group A group

Cause Total Under 28 6-11 1 2-4 Total Under 28 1 2-4 
28 day. moo soo. yar years 

________________________ Ays -50.0. * . days -5 Mon.- -

All causes ....................546 
 189 197 63 58 39 1062 409 352 124 111 66
 
Infective and parasitic diseases ...... 000-136 208 38 84 37 29 20 162 67 56 16 14 9
 
Amebiasi............................006 - -

Diarrheal diuease ..................009 136 31 69 26 7 3 83 
 21 34 11 12 5 
Other intestinal
 
infectious diseases ....... 000-005,007,008 2 - 2
Tuberculosis ........................ 010-019 
 5 - - 5 1 . .. 1 

Diphtheria ..............................032 
Whooping cough ..........................033 8 1 3 1 1 - - - 1 -
Tetanus .................................03? 1 1 -. .- .
 
Septicemia..............................038 6 
 5 - - 1 16 1i 5 - - -
Measles......................... ....... 055 42 - 6 9 19 8 3 - - - 1 2
Congenital syphilis.................090 1 - 1 - - - 1 

Moniliais ..............................112 1 1 - ­ - - 57 35 17 4 - 1
Helminthiasas ....................... 120-129 - ­ -
Other infective and
 

parasitic diseases ........ Rest of 000-136 6 - 3 1 
 - 2 - - - -

Leukemia .............................204-207 1 - ­ - 1 - - - -Malignant neoplasms, other....ieO-203,208,209 - - - - - - ­ -
Neoplasms, benign and unspecified ..... 210-239 - - - - - -

Nutritional deficiency................ 260-269 31 2 20 4 4 1 
 149 9 7 27 20 16 
Vitamin deficiency.................. 260-266 - - - - - - 1 - - 1 - -
Protein malnutrition .................... 267 3 - - 1 1 1 1 - - 1 -
Nutritional marasamus....... 268 27 1 20 3 
 3 - 30 1 23 2 2 2
Other nutritional deficiency.......... 269 1 1 
 - - - - 117 8 54 24 17 14 

Endocrine and metabolic 
diseases .................... 240-258,20-279 - - - - - - 1 1 - - -Deficiency anemias .................... 280-281 
 - - - - - - 5 4 1 - - -

Other diseases of blood and
 
blood-forming organs ................ 282-289 1 
 - - - 1 - 15 - 13 1 - 1 

Inflammatory diseases of 
central nervous system ...........320-324 12 - 5 4 - 3 14 - 4 5 3 2 

Other diseases of nervous 
system and sense organs ... 10-315,330-389 2 - 1 - 1- 17 3 6 4 1 

Diseases of circulatory system ........390-458 1 - - - 1 ­4 48 10 - 3 1 2Pneumonia and influenza ............... ?- 80 21 46 4 6 3 151 33 47 25 31 15
 
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 

subcutaneous tissue ................. 680-709 
Diseases of musculoskeletal system ....710-738 

37 
4 

2 

1 
1 

-

19 
2 
-

1 

9 
-
-

1 
-

7 
-

-

1 
1 

28 
37 

5 

10 
-

1 
2 
-

5 
-

17 
21 
-

3 
-

4 
7 
3 

1 
-

4 
5 
2 

1 
-

2 
2 
-

-
-

Congenital anomalies ..................740-759 17 4 7 1 2 3 9 2 3 1 3 -

Nervous system......................740-743 
Peart, circulatory system .........746,747 
Respiratory system ....................74 
Digestive system................749-751 
Genito-urinary system ...............752,753 
Musculoskeletal system...........754-756 
Down's disease........................759.3 
Other and unspecified 

anomalies ..... 7"
4 
,7
4 
5,?7,758,rest of 759 

4 
3 
-
9 
1 
-

-

-

-
1 
-.. 
3 
-
-
-

-

1 
1 
-
5 
-
-

-

-

-
-
-
1 
-
-
-

-

1 
-
-
-
1 
-

-

-

2 
1 
-. 

-
-

-

-

-

. 
2 

. 

. 
1 
6 

-

. 
-

. 

.. 
1 
1 

-

. 
1 

. 

2 

-

. 
-

. 

. 
1 

-

. 
1 

. 

. 
2 

, 

. 
-

-

Certain causes of 
perinatal mortality............... 70-778 

Symptoms........................ 80-789 
Sudden death .............................. 95 
Other ill-defined conditions ...... 790-792,796 
External causes ..................... E800-E999 

118 
2 

12 
2 

16 

118 
-
3 
1 

-
2 
8 
1 
1 

-
-
1 
-
2 

-
-
-
-
8 

-
-
-
-
5 

24o 
198 
. 

11 

238 
40 
. 

4 

2 
96 

-

29 
-

21 
-

12 

-
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Appendix Table I 

Znir;AiriarInve'*tigation ''of Mortality in Childhood 

Undiilring'nd Aiaiated rauee of Death "in Children Under 5 Years of Ag by Ae Group, 

Bain vador Area, 3 Salvador - Ban Salvador. First Year of iveatiaation 

- Underlying cause Associated cause 
Age group Age group 

Cause S•, Total Under2825 
28days

da 
6-1161 
ros. 

11 
year 

2 -.24 
years 

TotalTtl Under 2828 d~ays
28days 

6--1 
mos. 

1 
year 

2-4-
years 

.day -3 mos- - __ days -5 moi.-

All causes ...................... 3...361 411 248 193 121 2419 604 701 460 421 233 
Infective and parasitic diseases ...... 000-136 705 81 259 177 115 73 357 49 64 79 103 62 
Amebiasis ............................. 006 
Diarrheal disease .......................009 

25 
512 44 

6 
237 

9 
133 

6 
62 

4 
36 

4 
201 

-
12 

-
42 

1 
55 

1 
66 

2 
26 

Other intestinal 
infectious diseases ....... 000-005,007008 

Tuberculosis ........................ 010-019 
9 
6 

3 
-

5 
-

-
2 -

- 7 
33 

1 
-

2 
-

2 
1 

2 
-

-
2 

Diphtheria .............................032 8 - - - 1 7 - - - - - -
Whooping cough .......................... 033 
Tetnnua ...................... .......... 037 

5 
12 

-
11 

1 
1 

1 
-

2 
-

1 
-

2 - -
-

1 1 -

Septioemia ..............................038 21 16 3 2 - 56 32 10 4 4 
Measles .................................055 
Congenital syphilis ..................... 090 
Honiliasis ..............................112 
Helminthiases....................... 120-129 

92 
5 
2 
2 

1 
4 
1 
-

3 
1 
1 
-

30 
-
-
-

42 
-

16 
-
-
2 

2 
.3 
23 
53 

-
-
4 
-

-
1 
6 
1 

-
-
7 
8 

1 
2 
6 

18 

1 
-
-

26 
Other infective and 
parasitic diseases ........ Rtt of 000-136 6 1 1 - 1 3 3 - 2 - - I 

Leukemia........................204- 7 - - -
Malignant 
Neoplasms, 

neoplasms, other .... 140-203,208,209 
benign and unspecified ..... 210-239 

2 - -
-... 

1 
.-

1 - - 1 

Nutritional deficiency ................ 260-269 58 - 7 13 29 9 422 8 140 102 100 72 
Vitamin deficiency.................. 260-266 
Protein malnutrition .................... 267 
Nutritional marasnus .................... 268 
Other nutritional deficiency.......... 269 

30 
27 
1 

-

-
-

-
1 
6 
-

-
5 
7 
1 

-
18 
11 
-

-
6 
3 
-

2* 
51 
86 
283 

-
-
-
8 

-
1 
22 
117 

-
4 
27 
71 

1 
23 
25 
51 

1 
23 
12 
36 

Endocrine and metabolic 
diseases..................240-258,270-279 1 - - - 1 1 - 1 - -

Deficiency anemias ..................280-281 - . . . .. . . . . 
Other diseases of blood and 

blood-forming organs ............... 282-289 1 - - - - 1 42 1 17 10 8 6 
Inflammatory diseases of 
central nervous system...... ....o320-324 10 1 4 4 1 - 22 3 8 3 6 2 

Other diseases of nervous 
system and sense organs ..... 310-315,330-389 

Diseases of circulatory system ........390-458 
Pneumonia and influenza...............47--W 

7 
-

118 

-
-

20 

-
-

58 

1 
-

23 

4 
-

11 

2 
-
6 

19 
54 

386 

4 
3 

70 

5 
28 
122 

4 
8 

82 

4 
8 

78 

2 
7 
34 

Other diseases or 
respiratory syatem..........460-466, 490-519 71 2 34 16 15 4 37 - 16 4 13 4 

Diseases of digestive system .......... 520-577 
Diseases of genito-urinary system..... 580-629 

5 
-

-
-

1 
-

-
-

2 
-

2 
-

56 
13 

7 
-

21 
4 

13 
4 

11 
4 

4 
1 

Diseases of skin and 
subcutneous tissue ................. 680-709 7 3 2 - 1 1 17 4 7 1 3 2 

Diseases of muculoskeletal system....710-78 - - - - - - - - - - - -

Congenital anomalies .................. 0-759 53 22 21 4 2 4 40 14 18 5 2 1 
Nervous system ......................740-743 16 11 4 - - 1 8 5 2 - - 1 
Heart, circulatory system ........... 746,747 17 5 7 1 1 3 15 1 10 3 1 
Respiratory system.................. M - - - - - - - - - -
Digestive system....................749-751 
Genito-urinary system...............732,753 

10 
1 

5 
-

5 
-

-
1 

-
-

-
-

3 
3 

1 
2 

1 
.1 

-
-

1 
-

Musculoskeletal system.............. 754-756 2 - 2 - - - 2 2 - -
Down's disease ........................ 59-3 5 - 2 2 1 - 9 3 4 2 - -
Other and unspecified 
anomalies ..... 744 ,75,N57,75 8 ,rest of 759 2 1 1 - - -

Certain causes of 
perinatal mortality ................. ?o-778 224 222 2 - - 4418 400 8 

4ymptoms ..............................780-789 
Sudden death ..........................9 

2 
10 

-
3 

2 . 
1 

-
1 -

527 
-

39 
-

228 144 
*. -. 

.81 35 
. 

Other ill-defined conditions, ..... 790-792,6 
External causes .............. ...EOO-E999 

4 
17 

610 
1 

12 
4 

9 
-" 

7 
3 

9 
9 

. 
7 2 4 1 

-; 

-

-

-

Underlying cause 267 
 Provisional Data
 



151
 

Appendix Table I 

Znter-Aaeirowk Inrvee igtion of Mortality. in Childhood 

-Underlying andAsseooisted Cameeof Death in Children UAder 5.Years of Age by Age Group, 

sn Salvador Area,'Zl Salvador - Rural Comunities, First Year of Investigation 

Underlying cause Associated cause 
Age group ge Froup 

Cause Total Under 
28 

28 
days 

6-u
11 

i1 2-4
228 Total Under 28d0 1 2-4yea-yar 

..... s.y - moa . year years day os .. . yea 
11 ........., . ........... 486 94 loo go 104 98 812 100 152 154 201 205 

nfective and parasitic diseases ...... 000-136 288 31 70 68 70 49 219 12 20 32 64 91 
Amebiasis ...............................006"Diarrheal disease....................... 009 
Other intestinal 

5 
208 

-
12 

-
62 

2
53 

2 
47 

1 
34 

-
116 

-
6 

-
12 

-
20 

-
29 

-
4.9 

infectious diseases .......000-00, 007,008
Tuberculosis ................... 10-019 
Diphtheria.............................032 

4 
2 
2 

-
-
-

3 
-
-

-
-
-

-
1 
2 

1 
1 

-

2 
4 

-
-

-

-
-

-

-
1 

-
2 
-

2 
1 
-

Whooping cough .......................... 033 
Tetanus ................................. 037 

6 
17 

-
16 

2 
1 

2 
-

1 
-

1 
-

1 
-

- - 1 - -

Septicemia ........................ 038 
Measles .................................055 
Congenital syphilis .....................090 

3 
37 

1 
-

-

1 
1 

-

1 
10 

-
16 

-

-
10 

-

12 
1 

-

6 

-

2 1 
-
-

- 3 
1 
-

Honiliasis............................12 
ilelminthiases .....................120-129 
Other infective and 

2 
-

2 
-

-
-

-
-

-
-

-

-
13 
67 

- 5 
-

2 
6 

3 
30 

3 
31 

parasitic diseases ........ Rest of 000-136 2 - - - 1 1 3 - 1 1 - 1 

Leukemia ..........................204-207 - - - - - - - - - - -Malignant neoplasms, other....40-203,208,209 
Neoplasms, benign and unspecified..... 210-239 

.. 
2 -

. 
-

.. 
- 2 -

. 
- -

Nutritional deficiency.............260-269 56 3 6 14 33 179 5 36 38 56 44 
Vitamin deficiency.................. 260-266 
Protein malnutrition .................... 267 
Nutritional marasus................ 268 
Other nutritional deficiency............ 269 

49 
7 
- -

-
1 
2 

-

-

-
9 

-
33 

-

2 
38 
32 
107 

-
-
-
5 

-
-
3 
33 

-
2 
6 

30 

2 
14 
18 
22 

-
22 

5 
17 

Endocrine and metabolic 
diseases .................. 240-258, 20-279 - - - - - - -

Deficiency anemias.................... 280-281 - I - - - 1 -
Other diseases of blood and 
blood-forming organs................ 282-289 

Inflammatory diseases of 
central nervous system ..............320-324 4 

-

- - 2 - 2 

5 

5 

-

3 

1 

1 

1 

-

-

1 

3 

-
Other diseases of nervous 
system and sense organs.....310-315,330-389 

Diseases of circulatory system ........390-458 
Pneumonia and influenza............... 4)-486 
Other diseases of 
respiratory system..........460-46, 490-519 

Diseases of digestive system ..........520-577 
Diseases of genito-urinary system..... 580-629 

5 
-

30 

18 
-

3 

-
-

9 

1 
-

2 

-
-

10 

12 
-

-

1 
-
4 

2 
-

-

2 
-
5 

2 
-

-

2 
-
2 

1 
-

1 

5 
5 

117 

18 
9 
3 

1 
-

8 

3 
-
-

1 

18 

3 
-

2 

1 
2; 
28 

8 
1 
1 

2 
2 

32 

2 
3 
-

-
3 

31 

2 
5 
-

Diseases of skin and 
subcutaneous tissue .................680-709 

Diseases of musculoaskeletal system....710-738 
1 
1 

1 
-

-
- -

- 14 1 4 
-

2 
-

2 
-

5 
-

Congenital anomalies.................. W-739 14 7 3 3 - 1 11 1 6 1 1 2 
Nervous system...................... 740-743 
Heart, circulatory system ......... 46,747 
Respiratory system.................. 

6 
5 

5 
1 

-

1 
1 

-

-
2 

- -

1 
1 
6 

-

-
-

-

-
5 

1 
-
-

-
-
-

-
1 
-

Digestive system....................749-751 
Genito-urinary system ............ 752,753 

1 
-

-
-

1 
-

-
-

- - 2 - 1 - - I 

Husculoakeletal system...........754-756 
Down's disease...................759.3 
Other and unspecified 

anomalies ..... 74 4 ,745.757,758,rest of 759 

2 
-

1 
. 

-

-
. 

7 

1 
. 

-. 

-

-

1 
1 

1 
-

-
-

-
-

-
1 

Certain causes of 
perinatal mortality.............. 0-778 

Symptoms ........................ 0M-789 
Sudden death ........................ 795 
Other ill-defined conditions ...... 790-792796 

41 
6 
-
9 

41 
1 
-
1 

-
1 
-
1 

ft 
2 
-
1 

2 

3m 

-

1 

54 
163 

-

52 
14 

-
-

2 
56 
.--

-

41 

-

-

33 

... 

-
19 

External causes .................E00-E999 7 - - 1 ,4 2 4 - - 2 -
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'Appedi Table I
 

'~;.a nnimvetltou of kort ity . Childhood
 

Underlying an' Aaooated' Cauesof Degth~in Children Under 5 Years of Apebylge Group, 

Santiago 'Area,' Chile - Santiago ,First 'Year of Investigation 

cause Associated cause""1drlyn
.... 


' Age gruj e r2eup..­-A--

6-11 1 2- Total Under 28 6-11 1 2-4Cause Total under i28 
' 28. dayrs mo. yeryer days *os. year years 

.. . 95 309 380 109 69 48 1637 646 599 208 116 68Al aue.......... 

47 13 10 213 69 95 30 11 8


Infective and parasitic diseaaes. .,..,.00o-136 225 28 127 


- - - 7 " 
..A,ebiaio.................... ... 0 - ­

6 20 10 3
179 12 113 41 8 5 125 25
Diarrheal disease.................009 
Other intestinal 
infectious diseases...000-005,007,008 3 - 1 1 -' 1 1 - 1 - - " 

1 3 - 1, - . 2
Tuberculosis.....................010-019 2 - 1 ­

- - 1 . . -. .
Diphtheria........................032 1 - - . .
 

1 -. . . . . . .. -. .-
. - - 7 - -1 I

Whooping cough.......................033 1 

Tetanus.............................037 


- 7 43 2 6 1 3
Septicemia........................ 038 17 

-
14 

-

3 ­
-7 - 2 2 " 3 - 1 - " 1 -Measles ...................... ...... 055 

-. 2
Congenital syphilis...................•090 1 1 . 'i- - 1 - 1 - '-

­. .. " 2 1 - -1Moniliasis .......................... 1i12 .. 

---Helininthiaes ................... 120-129 -.. . . .. ..-


Othcr infective and 
2 2 '6 - 4 2 - ­parasitic diseases .... Rest of 000-136 13 1 5 3 

. . .. - .-Leukemia ......................... 20-0 - - ­
8 - -

-

. . -. .Malignant neoplasms, other.... I40-203,20 , 209 3 - 3 . . 
.
and unspecified . 0-239 2 - 1 -. 1. .. . -.Neoplasms, benign 21. 

242 6 147 50 26 13
Nutritional deficiency .............. 260-269 36 - 18 '10 5 3 


"
 . . . 2 - 2 - " Vitamin deficiency ............... 260-.266 . . . ­

1 4 - - 1 1 2
Protein malnutrition ................. 267 5 - 1 - 3 


- 15 9 2 - 53 29 17 3Nutritional marasmus.................•268 26 

1 - 2 183 6 116 32 22 7

Other nutritional deficiency.......... 269 5 - 2 


Endocrine and metabolic
 

2 2 - 6 5 - 1 ­diseases ................. 240-258,270-279 7 ­

. . .- 13 6 1 - 1 5Deficiency anemias ................. 580-281 -.. 

Other diseaes, of blood and 
- - - 9 - 6 2 - 1 

-blood-forming organs..............282-289 - -


Inflammatory diseases of
 
12 4 5 3 "
 

central nervous system............ 320-324 39 6 14 6 6 

Other disease. of nervous 

5 2 29 "1 15 4 5 4 
system and sense organs.. 310-31,330-389 19 - 7 5 

- - - - 4 5 14# 10 11 6Diseases of circulatory systems...90-458 - ­

17 10 1 217 50 97 41 20 9Pneumonia and influenza•............. /0-4 86 170 30 112 
Other diseases of 

1 ."24 7 10 1
respiratory system........ 60-466,490-519 47 1 34 8 2 2 43 


3 1 2 - - - 18 2 9 5 " 2Diseases of digestive system ......... 520-577 

3 - 3 - . . 22 - 16 4 1 1Diseases of genito-urinary system..580-629 

Diseases of skin and 
7 6 1 - - - 21 4 11i 2 ­subct'taneous tissue ............... 680-709 


... . ..- -Diseases of muculoskeletal system .... 710-738 1 1 . . . . 

69 31 21 2 10 5Congenital anomalies ............... 70-75 77 25 29 8 7 8 


Nervous system ................... 74-743 17 7 /4, 2 1 3 12 5 •1 - 4 2
 
3 2 28 13 11 1 2 1

Heart, circulatory system.......... 7,747 34# 10 15 4 

. 2- 2 .. . .. . .Respiratory system .................. 748 1 1 - . ..-


2 2'. .. . .
Digestive system................ 74?9-75110 2 6 I - 1 4 


- 3 .. 1 1 - 1
Sen4 to-urinary system.............. 2,753 - . . . ­

1 - 1 - 2 '.- 1 i1.. .Musculoskeletal system............ 75-756 3 1 

7 2 2 1' 1 1 15 6 5. ... 3 1

Down's diseaije.....................759.3 "
 

Other and unapecified : +r 


5 2 1 - 1 1 3 2 . ..."-' 1l5,75,758.r
anomalies.... 7 rest of 759 

Certain cause. of 
- 191 19 112 40S 12 8780-789 i- '-Symptoms .................... ..... 1I l' 


3. - ... - ..... ­-Sudden death ........................ 795, 21 2 18, " 


Other ill-defined condition....790-792,79
6 1 -! li
 

9 1 .4'External causes... *.......... ..... E8OO-E999 41i~,41 3 




.xAppendixTable I
 

;Intr-A erioa .Invsaigation ofrMortlity,,in Childhood 

;Undrlying and Associated Causes of: Death,;in Children Under '5Yeare of- Age by Age Group, 

Santiago' Aroj'Chile -oSubui-banCommunities,' Firat Year of Investigation 

'Underlying cause Associated cause
 
.- Age group Age group 

Cause Total Under P8 6-li 1 2-4 Total Undr 28 
28 days mo1 2 days 6-1 1 2-4 

-Smos. mosday. years day8 -das, moo. year years. year 

All causes ...................... ............ 103 28 44 21 6 4 149 37 64 30 8 10
 
Infective and parasitic diseases......000-136 28 4 13 8 1 2 17 1 9 6 - 1 

-

Diarrneal disease ....................... 009 22 3 10 7 1 1 9 - 4 4 - 1 
Other intestinal 
intectious diseases ....... 000-.005007,008 3 - 2 1 - - 1 - - 1 - -


Tuberculosis ......................010-019 1 - - - - I . . .. .
 
Diphtheria ..............................032 - - - - - -

Whooping cough ..........................033 - - - - - -

Tetanus .................................037 - - - - - -

Septicemia ..............................038 1 1 - - - - 7 1 5 1
 
Measles ................................. 055 - - - - - - - - - -

Concenital syphilis .....................090 - - - - - - - - - -

Monilinin .............................. 112 - - - - - - - - - -

Ilelminthiases .......................120-129 - - - - - - - - - -

Othr infective and
 

parasitic diseases ........ Rest of 000-136 1 - 1 - - -


Ame b i a s i s ...............................006 ... . .. . .. 


Leukemia .............................. 204-207 - - - - - -
Malij.nant neoplasms, other ... 140-203,208,209 - - - - - -
Neoplasms, benign and unspecified ..... 210-239 - - - - - -

Nutritional deficiency ................ 260-269 2 - 1 1 - 32 1 16 9 3 3 
Vitamin deficiency.................. 260-266 - - - - - - - - - - -

Protein malnutrition.................... 267 - - - - - - -
Nutritional marasmus .................... 268 2 - 1 - 10 - 5 2 2 1 
Other nutritional deficiency...........269 - - - 22 1 11 7 1 2 

Endocrine and metabolic 
diseases .................... 240-258,270-279 1 1 -1 1 - - - -

Deliciency anemias .................... 280-281 - - - - - - - -

Otner diseases of blood and 
blood-forming organs ................ 282-289 - - - - - - - -

Inflammatory diseases of 
central nervous system .............320-324 4 - 7 - 4 - - -

Other diseases of nervous 
system and sense organs ..... 310-315, 330-389 5 - 3 2 1 - - 1 - -

Diseases of circulatory system ........ 390-458 - - - - - 6 1 2 - 2 1 
Pneumonia and influenza ............... 4-486 26 4 14 6 2 - 23 2 11 7 3 -
Other diseases of 

respiratory system.......... 460-466,490-519 3 - 1 1 1 - 6 1 3 - - 2 
Diseases of digestive system.......... 520-577 - - - - - - 9 4 4 1 
Diseases of genito-urinary system .....580-629 - - - - - - 2 - 1 1 - -
Diseases of skin and 
subcutaneous tissue............... 680-709 - - - - - - 1 - 1 - - -

Diseases of musculoskeletal system ....710-738 - - - - - - - - - - -

Congenital anomalies.................. 740-759 7 1 3 2 1 - 6 1 3 1 - 1 

Nervous system ...................... 740-743 - - - - - - - - -
Heart, circulatory system .......... 746,747 1 - 1 - - 3 1 2 - - -
Respiratory system......................78 - - - - - - -
Digestive system .................. 4..9-751 3 1 1 1 1 - 1 - - -
Genito-urinary system................52,733 
Musculoakeletal system..............754-756 
Down's disease ........................ 759.3 

-
-
3 

-
-
-

-.. 
-
1 

-. 

-
1 1 2 

.. 

- - 1 -, 

-

1 
Other and unspecified 
anomalies.....744, i45,757,758, rest of 759 - - - - - -

Certain causes of 
perinatal mortality ................ 760-778 18 17 1 - - 23 21 2 - - -

Symptoms ............................780-789 - - - - - 16 2 8 5 ., 1 
Sudden death .............................. 795 2 - 2 - -- - - " - -, - -
Other ill-defined conditions ...... 790-792 796 2 - 2 - - - - - - -*-

External causs.....................E800-E999 5 1 1 1 1l " 1 2 1 1 - . -

Provisional Data
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Appendix Table I
 

jnter-Aerican Inveatiptioni of ortlitfin Childhood 

Underlying and Associated .Causes of' Death "in Children 'Under 5 Years of Age :by Age Group, 

Sla Paulo, Brazil, First Year of Investigation 

Underlying cause Associated cause 

Age group Age grou-
Cuse Total Under 2 6-1 I 2-4 Total Under 28 6-11 1 2-4 

28 
days 

day 
-mos. 

6 
moo. year years 

28 days
days -5mos. moe. year years 

All cases... .................... ...... 2203 968 720 229 140 146 4359 1672 1643 503 279 262 
Infective and parasitic diseases ...... 000-136 782 214 358 101 53 56 659 137 288 110 66 58 
Amebiasis .........................006 - - - - - - - - - - -
Diarrheal disease ......................009 565 171 311 64 11 8 345 61 163 69 28 24 
Other intestinal 
infectious diseases ....... 000-005,007,008 

Tuberculosis ........................010-019 
15 
11 

6 
-

8 
2 

-
3 

-
4 

1 
5 

9 
8 

-
-

4 
-

1 
1 

2 
3 

2 
4 

Diphtheria ..............................032 6 - 1 1 1 3 - - - - - -
Whooping cough ..........................033 
Tetanus ................................. 037 

21 
6 

-
6 

10 
-

4 
-

4 
-

3 
-

1 
-

-
-

-
-

1 -
-

-
-

Septicemia ..............................038 21 16 5 - - - 64 23 28 6 44 
Measles ................................. 055 81 - 4 21 29 27 3 - - 2 - 1 
Congenital syphilis ..................... 090 
Moniliaas .............................. 112 

9 
7 

6 
7 

3 - -
-... 

- 1 
157 

-
52 

1 
79 

-
18 7 

-
1 

Helminthiases .......................120-129 3 - - 1 - 2 49 - 2 5 20 22 
Other infective and 
parasitic diseases........Rest of 000-136 34 2 14 7 4 7 22 1 11 7 3 -

Leukemia ............................. 204-207 7 - - - 3 4 - - - - - -
Malignant neoplasms, other....14O-203,208,209 
Neoplasms, benign and unspecified ..... 210-239 

9 
2 

-
1 

-
-

-
- -

9 
1 

2 
-

-
-

-
-

1 
-

-
-

1 
-

Nutritional deficiency................260-.69 74 2 17 25 24 6 623 64 345 107 55 52 
Vitamin deficiency .................. 260-266 - - - - - - 3 - - 1 2 -
Protein malnutrition .................... 267 
Nutritional marasmus .................... 268 

22 
44 

-
1 

-
15 

2 
20 

15 
7 

5 
1 

16 
136 

-
5 

2 
84 

4 
27 

5 
7 

5 
13 

Other nutritional deficiency............ 269 8 1 2 3 2 - 468 59 259 75 41 34 
Endocrine and metabolic 

diseases .................... 240-258,270-279 5 1 - 2 - 2 4 1 3 - - -
Deficiency anemias .................... 280-281 - - - - - - 5 4 1 - - -
Other diseases of blood and 
blood-forming organs................ 282-289 2 - 1 1 - - 90 4 46 23 13 4 

Inflammatory diseases of 
central nervous system .............. 320-324 45 7 19 11 6 2 38 7 21 6 2 2 

Other diseases of nervous 
system and sense organs ..... 310-315, 330-89 

Diseases of circulatory system ........ 390-458 
93 
10 

9 
-

52 
4 

20 
2 

3 
2 

9 
2 

53 
85 

8 
9 

25 
30 

6 
18 

7 
10 

7 
18 

Pneumonia and influenza ............... 40-486 329 109 145 42 21 12 575 154 221 86 63 51 
Other diseases of 

respiratory system..........460-466,490-519 
Diseases of digestive system.......... 520-577 
Diseases of genito-urinary system..... 580-629 

58 
14 
33 

5 
6 
4 

32 
6 

21 

4 
-
6 

9 
-
-

8 
2 
2 

70 
58 
50 

4 
9 
10 

30 
37 
26 

11 
6 
7 

14 

2 

11 
6 
5 

Diseases of skin and 
subcutaneous tissue ................. 680-709 3 1 2 - - - 36 5 21 6 3 1 

Diseases of muculoakeletal system....710-7. - - 1 -1 - 1 - - -

Congenital anomalies.................. 740- 759 119 55 '11 9 5 9 86 31 34 6 7 8 
Nervous system ...................... 740-743 
Heart, circulatory system........... 746,747 

32 
55 

14 
26 

12 
19 

2 
4 

1 
2 

3 
4 

11 
31 

2 
11 

8 
14 

1 
2 

-
2 

-
2 

Respiratory system...................... 7 - - - - - 2 2 - - o -
Digestive system....................749-751 
Oenito-urinary system...............752,753 

22 
2 

10 
1 

7 
1 

3 
-

2 
-

-
-

13 
3 

6 
1 

4 
*1 

1 
1 

2 
-

-

Husculoskeletal system...........754..-756 1 - - - - 1 7 2 - 1 4 
Down's disease........................ 59.3 5 2 2 - 1 18 7 7 " 3 1 
Other and unspecified
anomalies.....744 ,745,737,758,rest of 759. 2 2 - " - 1- 1 

Certain causes of 
perinatal mortality................. 780-778 546 536 9 1 - - 1033 983 50 -

Symptoms ............................. 780-789 2 2 - - - - 867 232 456 109 34 36 
Sudden death ................ !.... 5 10 2 6 - 1 1 - - - - - -

Other ill-defined conditions. 790-792,796 16 8 4 - 2 2 - - -

External causes............. .... E800-E999/ 43 6 3 2 21 1 24 1 0 8 1 3 2 



Underlying and Aaooiptted Causes of Infant Deaths vith Rates per 1,000 Live Births in Central Cities and Other ArAs 
First Year of Investigation 

Underlying Associated Underlying JAemooiated Underlying sAce-iated Underlying Associated U'nderlyingtnsaociated 

Hu- Rate Num- Rate NU- RateINum Rate m RatefN= Rate N Ratum. Rate Num- RateMum Rate 
Cause br bar bar bar bar bar bar bar ber br 

Cali Cartagena Chaco-Resitencia Chaco-Rural Kingnton 

All causes.................................... 659 53.1 1055 85.1 451 48.0 833 88.6 380 76.0 505 101.0 330 8..6 302 77.4 76 41.9 132' 71.6
 

Infective and
 
parasitic diseases.................. 000-136 261 21.0 139 11.2 162 17.2 132 14.0 164 32.8 44 8.8 1144 36.9 35 9.0 211 11.4 157 8.5 

Nutritional deficiency................ 260-269 37 3.0 118 11.9 29 3.1 108 11.5 11 2.2 135 27.0 5 1.3 98 25.1 1., 0.6 92 5.0 
Diseaes of nervous system 

and sense organs ............ 310-315,320-38) 16 1.3 16 1.3 8 0.9 19 2.0 6 1.2 12 2.4 12 3.1 11 2.8 11 .7) 1.1, 
Dineases of 

respiratory system .................. 460-519 86 6.9 191 15.14 48 . 1 120 12.8 46 9.2 74 14.8 68 17.1. 38 '9.7 5'9 3.2 1,' 6.A
 

Congenital anomalies.................. 740-759 29 2.3 28 2.3 26 2.8 34 3.6 16 3.2 7 1.4 8 2.1 2 0.5 (8 3.v*/ 6 t
 
-,rta.in perinatl causes.............. 760-778 201 16.2 535 27.0 148 15.7 240 25.5 113 22.6 125 25.0 62 15.9 60 15.4 352 1).0 (.0 '4..P
 

Maternal condition ................. 760-763 33 2.7 8 0.6 19 2.0 8 0.9 7 1.14 1 0.2 6 1.5 1 0.3 63S 3.4 1) I.4, 
Difficult labor, birth injury,.. 764-768,772 40 3.2 26 2.1 24 2.6 9 1.0 29 5.8 8 1.6 14 3.6 2 0.5 45 2.4 40 7.? 

Conditions of placenta. cord ........ 770.771 11 0.9 5 0.4 23 2.4 6 0.6 8 1.6 3 0.6 3 0.8 1 0.1 1; 0.6 In ..'. 

llemolyticdisease .................. 7714.775 5 0.4 1 0.1 6 0.6 - 3 0.6 - 2 - 10 0. ' '.I0.5 


Anoxic. hypoxic condition@ .............776 5.6 6.9 3.4 7.0 14.8 4.2 3.3 '.R 4. i:,.'
69 86 32 66 24 21 13 11 87 .
Isaturity ............................ 777 7 0.6 171 13.8 11 1.2 128 13.6 12 2.4 63 16.6 13 3.3 19 10.0 ?1 1.7 1, 1'. 

, 
Other perinatel causes.............. 769,778 36 2.9 38 3.1 33 3.5 23 2.' 30 6.0 9 1.8 11 2.8 0 1.5 117 b.1 II) .'
 

Other causen .................................. 29 2.3 198 16.0 30 3.2 180 19.1 24 4.8 108 21.6 31 7.9 58 14.9 61 1.A 1,0 Io.o
 

La Pat Medellin Nontr.ey Recite Ribeirin Ir'kto-City 

All causes .................................... 1297 76.3 1142383.7 1463 46.3 830 83.0 1909 57.7 3475 105.0 1500 91.5 2932 178.8 211 46.') 441 M.4
 

Infective and
 
paresitic dieano .................000-136 391 23.0 108 6.4 176 17.6 91 9.1 757 22.9 432 13.1 745 45.4 457 27.9 A2 18.2 15 7.h 

Nutritional deficiency................ 260-269 26 1.5 309 18.2 15 1.5 140 14.0 31 1.0 5W0 16.3 31 1.9 577 35.2 1 0.? "n 15.4, 
Diseases of nervois system 

and sense organs ........... 310-315,320-389 11 0.6 12 0.7 12 1.2 20 2.0 49 1.5 98 3.0 27 1.6 56 3.4 7 1.6. 1, 3 
Diseaes of 

respiratory oyntem ................ 460-519 452 26.6 292 17.2 0 5.0 123 12.3 311 9.4 551 16.6 192 11.7 529 32.1 22 4.' '5 16.?
 
Congenital anomalies ................. 740-759 22 1.3 17 1.0 36 3.6 23 2.3 132 4.0 66 2.0 47 2.9 17 2.9 15 3.3 1) ?.0
 
Certain perinatal causes ............. 760-778 292 17.2 411 24.2 141 14.1 268 26.8 508 15.3 900 27.2 377 23.0 603 36.8 78 17.3 1'"6 .?
 

Maternal conditions................. 760-763 31 1.8 10 0.6 17 1.7 16 1.6 49 1.5 39 1.2 14 0.9 10 0.6 6 1.3 0.,
 

Difficult In-or, tirth injury... 764-768,772 67 3.9 16 0.9 25 2.5 27 2.7 109 3.3 66 2.0 72 4.4 24 1.5 1? 2.7 1.3
 

Conditions of placenta, cord........ 770.771 25 1.5 19 1.1 21 2.1 4 0.4 69 2.1 29 0.9 35 2.1 11 0.7 h 1.3 1 0.1
 

Hemolytic disease .................. 774,775 3 0.2 1 0.1 5 0.5 - 9 0.3 3 0.1 5 0.3 - 1 0., .
 

Anoxic. hypoxic conditions.............. 776 80 4.7 69 4.1 31 3.1 65 6.5 90 2.7 232 ".0 144 8.8 110 6.7 dI 5.1 V3 .0
 

Immaturity.............................. 777 22 1.3 243 14.3 4 0.4 124 12.4 40 1.? 411 12.4 32 2.0 3"/, 21.. 1 0.' 'P 1/.1
 
Other perinatal rouses .............. 769.778 
 64 3.8 53 3.1 38 3.8 32 3.2 142 4:3 120 3.6 75 4.6 92 5.6 ', 6.1. 11 . 

Other cautse .................................. 103 6.1 27. 16.1 33 3.3 165 16.5 121 3.7 889 26.9 81 4.9 i)63 40.41 6 .13InI .
 

Ribeilao Prito- Son Juan-City San Juan- San Juan- ,innSalvmnair-

Yranca Suburban Rural City
 

449 98.0 885 193.? 0?0 76. ' lI,. 17.7All caunes .................................... 213 84.2 391 154.5 122 42.7 268 93.7 317 83.4 692 182.1 


Infective and
 
parasitic diseases................ 000-136 86 34.0 27 10.7 37 12.9 43 15.0 96 25.3 106 27.9 159 34.7 139 30.3 517 18.', 1 - 0-4 

Nutritional deficiency................ 260-269 8 3.2 53 21.3 2 0.7 23 8.0 17 4.5 73 19.2 26 5.7 113 24.7 ?0 1.", I". 

Diseases of nervous system 
and senne orgwi ............ 310-315,320-389 7 2.8 3 1.2 4 1.4 1 0.3 10 2.6 21 5.5 10 2.2 22 4.h 10 . . 

Diseases of 

respiratory system.................. 460-519 22 8.7 37 14.6 16 5.6 32 11.2 58 15.3 94 24.7 100 21.8 127 27.7 153 11.'*, .
 

Congenital anomalien................ 740-759 10 4.0 9 3.6 5 1.7 6 2.1 14 3.7 13 3.4 12 2.6 6 1.3 47 1.',
 
Certain prinatal causes.............. 760-778 69 27.3 143 56.5 51 17.8 105 36.7 104 27.4 218 57.4 118 25.8 24o 52.4 221 16.8 11 11.4
 

Maternal conditions................. 760-763 5 2.0 1 O.4 8 2.8 3 1.0 4 1.1 7 1.8 8 1.7 11 2.4 35 2.1, 1 I.',
 

Difficult labor, birth injury... 764-768,772 20 7.9 7 2.8 19 6.6 7 2.4 20 5.3 26 6.8 36 7.9 17 3.7 53 4.0 'o .'
 
Conditions of placenta, cord ........ 770,771 4 1.6 1 0.4 7 2.4 7 2.4 11 2.9 3 0.8 11 2.4 5 1.1 1') 1.4 in n.8
 

Hesolytic disease.................. 774,775 2 0.8 - 3 1.0 1 0.3 6 1.6 - 3 0.7 1 0.2 7 0.5 3 ".,
 

Anoxic. hypoxic conditions.............. 776 27 10.7 34 13.14 7 2.4 23 8.0 29 7.6 46 12.1 27 5.9 51 11.1 47 3.5
 

lmaturity.............................. 777 . 77 30.4 1 0.3 40 14.0 1 0.3 96 25.3 3 0.7 119 26.0 ? 0.21 .,1 I.'t,
 
Other perinatal causes............. 769.778 11 4.3 23 9.1 6 2.1 24 8.4 
 34 8.9 10.5 6.6 36 7.9 4,6 4',V40 30 6.1 4.6 

Other rause ................................ 11 4.3 119 47.0 7 2.4 58 19.9 18 4.7 167 43.9 ?4 5.2 238 52.0 49 3 / "4 .1
 

San Salvador- Santiago Sic Paulo
 
Rural
 

All causes .................................... 284 101.4 406 145.0 798 50.5 1453 92.0 1917 69.0 3827 137.7
 

Infective and 
parasitic disaaen.................. 000-136 169 60.4 4 22.9 202 12.8 194 12.3 673 24.2 535 19.2 

Nutritional deficiency................ 260-269 9 .2 79 28.2 28 1.8 203 12.8 44 1.6 525 18.9 

iieams of nervous system 
and sense organs............ 310-315,320-389 3 1.1 7 2.5 39 2.5 32 2.0 118 4.2 73 2.6 

Diseases of 
respiratory syatem .................. 1460-519 38 13.6 68 214.3 202 12.8 220 13.9 337 12.1 506 18.2 

Congenital anomalies.................. 740-759 13 #.6 8 2.9 62 3.9 J 3.4 105 3.8 71 2.6 
Certain perinatal ceaues.............. 760-778 41 114.6 54 19.3 208 13.2 4445 28.2 546 19.6 1033 37.2 

Maternal conditions................. 760-763 9 3.2 - 17 1.1 28 1.8 56 2.0 35 1.3
 
Difficult labor, birth injtry... 764-768,772 9) 3.2 1 0.4 50 3.2 37 2.3 108 3.9 50 1.8
 
Conditions of placents, cord........ 770,771 5 1.8 1 0. 23 1.5 10 0.6 50 1.8 14 0.5
 

Hemolytic disease ................... 774,775 - 1 0.4 15 0.9 7 0.4 16 0.6 11 0.4
 

Anoxic, hypoxic conditions.............. 776 10 3.6 16 5.7 50 3.2 110 ?.0 171 6.2 215 7.7
 

IZmeturity .............................. 7/' 1 0.4 33 11.8 1 0.1 196 12.4 30 1.1 560 20.1
 
Other perinetal causes .............. 769,778 7 2.5 2 0.7 ,2 3.3 57 3.6 115 4.1 148 5.3 

Other causes.................................. 11 3.9 126 45.0 57 3.6 305 19.3 94 3.141084 39.0
 

L 
'Excluding 4 areas with insufficient deaths for sanlysil Ribir o Prito-Rurall Santiago-Suburban. St. Andrew Pariah, rural& Viachs. 

http:Nontr.ey


Apiondix Taili III 

vith Rates per 1,000 Liv. zths in Project., rLnt Year of InvestigationUnd.rlying ad Associated Caua'. oleonstal Deaths 

Wlderlying Associated Underlying Associated Underly i alAociated Underlying sociated Underlying Associated 

bar bar or barer bet
Cause ta eq e Rate Rate Nu* late t Rate Rate Ratego- Rate - Rate Num- Rate NU- Rate 

Cali Cartagena Chaco Province Kingston Area La Paz Area 

All causes .................................. 297 24.0 459 37.0 218 23.2 356 37.9 269 30.2 230 25.8 534 26.4 954 47.2 569 32.7 610 35.1
 

0.2 12 1.3 6 0.6 20 2.2 4 0.4 31 1.5 16 0.8 43 2.5 12 0.7
Diarrheal disease ........................ 009 19 1.5 2 


17 1.0 19 1.1Other infectious diseaea.... Rest of 000-136 21 1.7 35 2.8 23 2.4 22 2.3 20 2.2 5 0.6 45 2.2 82 4.1 
1.0 31 3.3 21 2.4 17 1.9 19 0.9 53 2.6 157 9.0 68 3.9Dieamen of respiratory systee ....... 460-519 27 2.2 51 4.1 9 


2.4 11 0.6 13 0.7
Congenital Anomalies ................. 740-759 17 1.4 16 1.3 13 1.4 23 2.4 12 1.3 3 0.3 40 2.0 48 


25.9 148 15.7 235 25.0 174 19.6 182 20.4 369 18.3 685 33.9 302 17.4 412 23.7
Certain perinatal caurrB............. 760-778 199 16.0 321 


1. )3.2 30 1.5 31 10 0.6
Maternal conditionn................ 760-763 32 2.6 7 0.6 19 2.0 8 0.9 13 1.5 2 0.2 65 r)  


42 2.1 6 4.0 1/ 1.n
Difficult labor, birth injury.. 764-768,772 40 3.2 24 1.9 24 2.6 9 1.0 43 4.8 10 1.1 48 2.4 

4 0.4 1.2 0.6 11 0.5 25 1.4 19 1.1
Conditions of placenta, cord ....... 770,771 11 0.9 5 0.4 23 2.4 6 0.6 11 1.2 


4 0.3 1 0.1 6 0.6 - 5 0.6 - 10 0.5 2 0.1 3 0.2 1 0.1Sitmolytic ,i,.,,n1,.................. 774,775 

96 4.8 130 6.1L 87 5.0 72 4.1

Anoxi. hypoxic cnndlition ............. 776 69 5.6 86 6.9 12 3.4 66 7.0 37 4.2 32 3.6 

2.7 119 13.4 24 1.2 363 18.0 22 1.3 243 14.0.777 7 0.6 161 13.0 11 1.2 123 13.1 24Inaturity ............................. 


2.9 37 1.0 33 3.5 23 2.4 41 4.6 15 1.7 114 5.6 107 5.3 63 3.6 50 2.9Other perintal caoes ............. "/69.778 36 

22 2.5 19 2.1 30 1.5 70 3.5 39 2.2 86 4.9

Other cnueen ................................. 14 1.1 34 2.7 13 1.4 39 4.1 


Medellin Monterre. Recife Ribeirko Prito Area San Juan Province 

40.9 564 4.4 888 54.1 269 30.4 443 50.1 410 36.5 900 80.1All cause ................................... 191 19.1 340 34.0 856 25.9 1354 

6 0.7 58 5.2 42 3./76 2.3 40 1.2 75 4.6 19 1.2 42 4.7Dierrheal dine-we ........................ 009 12 1.2 6 0.6 


2.5 20 1.2 70 4.3 7 0.8 9 1.0 15 1.3 79 7.0Other infectio,o diseases .... Rest of 000-136 8 0.8 21 2.1 63 1.9 83 
2.6 123 3.7 37 2.3 ?6 4.6 16 1.8 30 3.4 36 3.2 76 6.8

Diaea rn of renpiratory system ....... 460-519 7 0.7 21 2.1 86 

28 1.7 24 1.5 17 1.9 15 1.7 15 1.3 12 1.1Congenstal ,nomalian ............... 740-759 15 1.5 8 0. 68 2.1 26 0.8 


35.8 272 24.2 555 49.4
Certnln perinatal cusees............. 0-778 140 14.0 255 25-5 502 15.2 873 26.4 375 22.9 579 35.3 178 20.1 317 


36 1.1 14 0.9 9 0.5 12 1.4 4 0.5 20 1.8 21 1.9Maternal .onlitiona ................ 760-763 16 1.6 14 1.4 49 1.5 

36 4.1 15 1.7 75 6.7 50 4.4

Difficult Iletor, birth injury.. 764-768,772 25 2.5 25 2.5 109 3.3 62 1.9 72 4.4 23 1.4 

Conditiont, at placenta, cord....... 770,771 21 2.1 4 0.4 69 2.1 29 0.9 35 2.1 11 0.7 12 1.4 2 0.2 29 2.6 15 1.3 
9 0.3 3 0.1 5 0.3 - 3 0.3 - 12 1.1 1 0.1

Heolytic IiAese .................. 774,775 5 0.5 -


Anoxic, hypoxic conditions ............. 776 31 3.1 65 6.5 90 2.7 232 7.0 144 8.8 110 6.7 64 7.2 79 8.9 63 5.6 120 10.7
 
37 1.1 396 12.0 32 2.0 338 20.6 1 0.1 176 19.9 4 o.4 249 22.2Immaturity ............................. 777 4 0.4 116 11.6 


4.6 69 6.1 99 8.8Other perinatal causes............. 769,778 38 3.8 31 3.1 139 4.2 115 3.5 73 4.5 88 5.4 50 5.6 41 


7.5 14 1.2 136 12.1Other causes ................................. 9 0.9 29 2.91 61 1.8 209 6.3 29 1.8 120 7.3 9 1.0 66 


San Salvador Area Santiago Area Bi Paeulo 

28.3 704 43.7 337 19.6 683 39.7 968 34.8 1672 60.1All cauaex ................................... 455 


Diarrheal diernae ........................ 009 56 3.5 18 1.1 15 0.9 25 1.5 171 6.2 61 2.2 
Other infectio,in disease ....Reet of 000-136 56 3.5 43 2.7 17 1.0 45 2.6 43 1.5 76 2.7 
Diseases of rerpiratory syatem ....... 460-519 32 2.0 81 5.0 35 2.0 54 3.1 114 4.1 158 5.7 

Congenital anomalies ................. 740-759 29 1.8 15 0.9 26 1.5 32 1.9 55 2.0 31 1.1
 
Certain parinatal cuaen............. 760-778 263 16.3 452 28.1 223 13.0 455 26.4 536 19.3 983 35.4
 

Maternal conditions ................ 760-763 44 2.7 19 1.2 18 1.0 29 1.7 55 2,0 34 1.2
 
Difficult l.bor, birth injury.. 764-768,77M 61 3.8 31 1.9 52 3.0 36 2.1 103 3.7 48 1.7
 

49 1.8 14 0.5Conditions of placenta, cord ....... 770,771 24 1.5 11 0.7 24 1.4 10 0:6 

Hemnlytic dtaeue.................. 774,775 7 0.4 4 0.2 16 0.9 6 0.3 15 0.5 10 0.4
 
Anoxic, hypexic conditions............. 776 57 3.* 95 5.9 54 3.1 114 6.6 171 6.2 214 '
 

Imaturity..........................777 3 0.2 247 15.3 2 0.1 204 11.8 29 1.0 521 18.
 

Other perinetal causes............. 769,778 67 4.2 45 2.8 5? 3.3 56 3.3 114 4.1 142 5.1
 

Other causes................................. 19 1.2 95 5.9 !1 1.2 72 4.2 49 1.8 363 13.1
 



Appendix Table IV 

1.4 Years with late&per 1.000 Population in 11 Cities and 3 Other Areas*
Underlying end Aseclted Causes of.Deaths of Children 

First Year of Znvestigation 

Underlying AssociatedAsecciated Underlying Assoolated UnderlyinslAssooiated-l. Underlying Associatedu- - unUnderlyins- t - - Pr - I L-

*110 atte atsRats ats N- Rate N ate Rate 
Cause ber Rats " Rate 1b a e or __er beRst* RbRtber h r 


CIl Cartsgena ChacoResistenol Chaco-Rural Kingston 

7.3 103 7.6 132 9.7 i41 2.2 220 3.3 
305 6.2 533 10.9 170 4.7 369 10.3 72 4.4 120

All cause ................................ 
152 3.1 148 3.0 64 1.8 122 3.4 40 2.1. 25 1.5 60 4.4 27 2.0 34 0.5 31 0.,

Infective and parasitic diseases.. 000-136 
1.3 19 1.2 34 2.5 21 1.5 22 0.5 20 0.11.7 81 1.6 29 0.8 51 1.4 22Diarrheal disease................... 009 83 1 0.1 15 1.1 2 0.1 1 0.0 ­

13 0.4 - 12 0.7053 40 0.8 3 0.1Healen ............................. 0.2 1 0.1 1 0.0 2 0.0
 
Tuberculosis................... 9 0.1
010-019 6 0.1 7 0.1 2 0.1 2 0.1 6 0.4 2 0.1 3 

0.6 69 1.9 - 3 0.2 8 0.6 3 0.2 8 0.1 
Other ................... Rest of 000-116 23 0.5 57 1.2 20 


4.2 14 0.2 42 0.(9 0.5 36 2.2 4 0.3 57 
Nutritional deficiency............ 260-269 69 1.4 119 2.4 45 1.3 70 1.9 


Diseases of nervous system 6 0.4 14 0.2 8 0.1 
sense organs ........ 310-315,320-389 16 0.3 19 0.4 5 0.1 9 0.3 2 0.1 4 0.2 4 0.3 

and 0.5 24 1.5 17 1.2 21 1.5 25 0.1 51 0.8 
Diseases of respiratory syste .... 460-519 24 0.:5 136 2.8 22 0.6 79 2.2 8 

- 18 0.3 14 0.1
0.3 10 0.2 14 3.4 4 0.1 5 0.3 2 0.1 6 0.4 

External causes................ E800.999 17 

2.4 8 0.5 29 1.8 12 0.9 21 1.5 41 0.6 84 1.3 

27 0.3 101 2.1 20 0.6 85
Other csuses.............................. 


Recife San Juan-Rural
Ls Pa I Hedollin Monterrey 

3.9 972 9.1 535 10.1 1409 26.5 97 (.1 177- 11.1
13.4 229 5.9 478 12.4 412616 9.6 858All causes ................................ 


8.s 4') 1.1 Pk 1. 1
148 2.3 127 3.3 126 3.3 236 2.2 269 2.5 343 6.4 441 

Infective and parasitic diseases.. 000-136 391 6.1 
1.1 244 4.6 10 0.6 ,, 1.11.4 36 0.3 123 1.2 592.7 115 1.8 64 1.7 54

Diarrheal disease ................. 009 72 4.3 3 0.1 , l.'? n ?.2
 
2.7 7 0.1 32 0.8 2 0.1 94 0.9 21 0.2 227 

Measles ............................ 055 70 21 0.4 16 0.5 5 0.1 1 0.1
7 0.2 28 0.3 18 0.2 
Tuberculo in .................... 010-019 32 0.5 10 0.2 10 0.3 

1.0 36 0.7 178 5.3 7 0.4 2 0.1

21 0.5 63 1.6 58 0.5 107 

Other................... Rest of 000-136 17 0.3 16 0.2 


1.0 117 3.0 34 0.3 212 2.0 53 1.0 323 6.1 5 0.1 36 2.2 
Nutritional deficiency ............ 260-269 24 0.4 280 4.4 39 

Dtrenaeo of nervous system 0.1 38 0.4 25 0.5 35 0.6 4 0.2 9 0.6 
rA rn.r organs ........ 310-315,320-389 12 0.2 18 0.3 5 0.1 23 0.6 10 

2.
2.0 77 1.4 376 7.1 17 1.1 ' 
Li.uesea of respiratory system.... 460-519 121 1.9 226 3.5 12 0.3 90 2.3 66 0.6 208 

0.id 0.1 1l n.A 4 n.2 
0.3 3 0.0 19 0.5 6 0.2 21 0.2 16 0.2 13 

Lxternal csumen ................... Z800-999 21 

3 0 45 0.4 229 2.2 24 0.5 233 .4 9 0.4 5.3
 

47 0.7 183 2.9 27 0.7 116Other ceunes ............................. 


San Salvador-City San Salvador-Rural Santiago 5;0 Paulo 

2.9 286 2.8 541 5.2314 6.3 654 13.1 202 23.0 406 46.1 117 1.8 184
All causes ................................ 


0.4 19 0.3 109 1.1 124 1.23.3 119 13.5 155 17.6 23
Infective and parasitic diseases.. 000-136 188 3.8 165 

1.8 81 9.2 78 8.9 13 0.2 13 0.2 19 0.2 52 0.5 
Diarrheal dinease .............. I.... 009 98 2.0 92 

3 0.0 - 56 0.5 1 0.0
 
05 58 1.2 2 0.0 26 3.0 3 0.3

meaales ............................. 5 0.1 7 0.1
3 0.3 1 0.0 2 0.04 0.1 2 0.0 2 0.2Tuberculosis.................... 010-019 
 8.1 6 0.1 4 0.1 25 0.2 64 0.228 0.6 69 1.4 10 1.1 71Other ................... Rest of 000-136 

38 0.8 172 3.4 47 5.3 100 11.4 8 0.1 39 0.6 30 0.3 107 1.0 

Nutritional deficiency............ 260-269 

Diseases of nervous system
 0.1 20 0.2 18 0.2
6 0.7 3 0.3 19 0.3 9

and sense organs ........ 310-315 ,320-389 7 0.1 14 0.3 

2.6 10 1.1 67 7.6 15 0.2 40 0.6 50 0.5 139 1.5 

Diseases of respiratory system.... 460-519 36 0.7 129 
0.2 32 0.3 5 0.0 

External causes ................... 8-999 12 0.2 - 6 0.7 2 0.2 27 0.4 12 


9.0 25 0.4 65 1.0 45 0.4 148 1.LOther causes .............................. 33 0.7 174 3.5 14 1.6 79 


Ban Juan-Suburban,areas, Ribeirlo Prito-Frsnoa, Ribeirlo Pr~to-Rural. 
excluded are Ribeirlo Prito ond San Juan, and 6 other 


Santitkgo-Suburban, St. Andrew Pared, Rural 

eArean 


id Visaha
 



Appendix Table V 

Deaths in 13 Projects, Flet Year of InvestigationImaturity as Cotributory Cause or Consequence of Underlying Cause of Neonatal 

Imaturity Immaturity XmaturLty inaturt 
tel Cotribu- Cs- T Contribu- Cones- o Conib- CoMe-. Total Contribu- Conse­

torytooothe deaths tory quqcto tory quenoe deathc tore@yTo-underiyung emus& loatheora quenco once eah 

iQn-er - Per Num- r- Per Per N-a Per um- Par Nun- Per Num- Per 
ber cent ber cent ber cent ber cent bar cent ber cent her cent bar cent 

Cali 	 Cartagen Chaco Province Kingston Area 

All caues ............... ............... 297 97 32.? 64 21.5 218 62 28.4. 61 28.0 269 65 24.2 54 20.1 534 200 37.5 163 30.5 

- 12 10 83.3 - 20 8 40.0 - 31 27 87.1 ­.isease..................19 

Other infectious diseases... Rert of 000-136 

Diarrheal d .	 009 9 47.4 

21 9 42.9 	 - 23 4 17.4 - 20 6 30.O - 45 34. 75.6 ­
- 9 5 " 21 6 28.6 - 19 13 68. -

Diseases of respiratory syste ..... 460-519 27 12 44.4 
-Congenital 4snomalies ............. 740-759 17 1 5.9 - 13 3 23.1 12 2 16.7 - 40 10 25.0 

Certain perintal causes......... 760-778 199 64 32.2 64 32.2 148 37 25.0 61 41.2 174 42 24.1 20 11.5 369 110 29.8 163 44.2 

13 - 10 76.9 65 - 61 95.8
Maternal condition .............. 760-763 32 27 84.4 19 - 13 68.4 

Difficult labor, birth injury..7
64
-7

68
,772 40 13 32.5 1 2.5 21. 9 37.5 - 43 12 27.9 1 2.3 48 20 41.7 1 2.1 

- 9 81.8 12 2 16.7 8 66.7
Conditions of placenta, cord... 770.771 11 - 8 72.7 23 - 20 87.0 11 

5 1 " - 10 8 80.0 ­. - - 6 1 " 2 
27 73.0 - 96 74 77.1 -Hemolytic disoease .............. 774,775 


Anoxic, hypoxic conditions .......... 776 69 1.971.0 - 32 26 81.2 37 


Imaturity...................... m 7 - 11 - 24 - 24 - ­
1.1 2 4.9 34 82.9 1 6 5.3 93 81.6


Otherperinstal causes.......... 769.778 36 2 5.6 28 77.8 33 1 3.0 26 78.8 


Other causes................................ 1 2 14.3 ­ 13 3 23.1 22 1 4.5 - 30 6 20.0 -

La Paz Area Medellin Monterrey Recife 

22.5 203 23.7 564 251 44.5 87 15.4All causes .................................. 569 167 29.3 76 13.41191 51 26.7 65 134.0 856 193 


Diarrheal disease..................... 009 43 16 37.2 - 12 4 33.3 - 76 28 36.8 - 75 29 38.7 -

Other infectious diseases... Roet of 000-136 17 7 41.2 - 8 4 0 - 63 32 50.8 - 20 8 40.0 -
Diseases of reapiratory system .... 460-519 157 47 29.9 - 7 1 0 - 86 21 24.1 - 37 22 59.5 
Congenital anomalies .............. 740-759 11 1 9.1 - 15 4 26.7 - 68 18 26.5 - 28 14 50.0 -

Certain perinatal causes .......... 760-778 302 94 31.1 76 25.2 140 36 25.7 65 46. 502 92 18.3 203 40.. 375 171 45.6 87 23.2 

Maternal conditiono ............... 760-763 33 - 25 75.8 16 - 15 93.8 49 - 36 73.5 14 - 12 85.7 
Difficult labor, birth injury..764-768,772 69 28 4o.6 - 25 11 44.o 109 29 26.6 3 2.8 72 38 52.8 -
Conditions of placenta. cord ...... 770,771 25 7 28.0 8 32.0 21 1 4.8 14 66.7 69 3 4.3 44 63.8 35 9 25.7 18 51.4 
Hemolytic disease......... ... 774,775 3 2 - - 1' 9 1 * 2 * 5 4. -

Anoxic, hypoxic conditions.......... 776 87 5259.8 - 31 23 74.2 - 90 58 64.4 11 112 77.8
 

Xwaturity............................ 777 22 - 4 37 - 32 -

Other parintal causes ............ 769,778 63 5 7.9 43 68.3 38 1. 2.6 3 92.1 139 1 0.7 118 84.9 73 8 11.0 57 78.1
 

'Ithercauses ................................ 39 2 5.2 - 9 2 - 61 2 3.3- 29 7 24.1-


Ribeirao Prito Area Son Juan Provino San Salvador Area Santiago Area 

All causes .................................. 269 112 41.6 64 23.8 410 166 40.5 83 20.2 455 145 31.9 102 22.4 337 124 36.8 80 23.7
 

Diarrheal disease ....................... 009 42 28 66.7 - 58 46 79.3 - 5 14 25.0 - 15 6 40.0 -
Other infectious diseases... Ret of 000-136 7 4 * - 15 8 53.3 56 20 35.7 - 17 13 76.5 -
Diseases of respiratory nystm ...... 460-519 16 7 43.8 - 36 19 52.8 - 32 11 34.4 - 35 18 51.4 -
Congenital anomalies............. 740-759 17 4 23.5 - 15 3 20.0 8 29 7 24.1 - 26 15 57.7 -
Certain perinatal causes .......... 760-778 178 68 38.2 64 36.0 272 90 33.1 83 30.5 263 90 34.2 102 38.8 223 64 28.7 80 35.9 

Maternal conditions ............ 760-763 12 - 12 100.0 20 - 18 90.0 4O 38 86.4 18 - 15 83.3 
Difficult labor, birth injury..764-768.772 36 10 27.8 - 75 28 37.3 2 2:7 61 37 60.7 1 1.6 52 25 48.1 
Conditions of placenta, cord...... 770,771 12 - 9 75.0 29 7 24.1 10 3.5 24 5 2086 11 45.8 24 - 1 58.3 
Hemolytic disease ............. .74,775 3 2 - 1 - 12 5 41.7- 7 1 - 16 6 37.5 3 18.8 
Anoxic, hypoxic conditions .......... 776 64 55 85.9 - 6-43 68.3 57 40 70.2 - 54 29 53;7 -
Immeturity...................... 77 1 - 6 1 - 2 
Other perinatal causes .......... .... . .50 1 2.0 42 84.0 69 7 l1 53 76.8 67 7 10.4 52 77.6 57 7.0 4 84.2 

Other causes................................ 9 1 - 14 - 19 3 15.8 - 21 8 38.1 -


Sic Paulo
 

All causes .................................. 968 346 35.7 175 18.1
 

Diarrheal disase....................... 009 171 78 45.6 -
Other infectious diseases... Rst of 000-136 43 18 41.9 
Diseases of respiratory system.. . 60-519 114 56 49.1 -
Congenital anomalies ............. 740-:79 55 14 25.5 
Certain porinatal causes .......... 760-778 "36 165 30.8 175 32.6 

Maternal conditions ............... 760-763 55 - 43 78.2
 
Difficult labor, birth injury. .764-t68,/72 103 41 39.8 1 1.0
 
Conditions of placenta, cord......770,771 49 8 16.3 31 63.3
 
Hemolytic disease .............. 774,775 15 4 26.7 -

Anoxic, hypoxic conditions ............ 776 171 lO4 60.8 ­

m aturity ............................ 777 29 -

Other perinatal causes ............ 769,778 11 8 7.0 100 87.7
 

Other causes ................................ 49 15 30.6 ­



Appendix Table VI
 

Deaths from Measles by Month of Year in 13 Projects, First Year of Investigation
 

'1968199 1 1969 ____ 

. .aProject ,. STotah June July Aug.Sep. Oct. Nov. Dec. Jan Feb. Mar. Apr. May June July ug.
 

cife 327 17 21 46 32 44 40 33 32 19 15 14 14
 
Paz Area 244 37 37 47 28 34 16 19 5 9 4 6 2 
nSalvador Area 129 4 7 9 6 8 16 13 22 18 12 11 3 
nterrey 151 17 14 15 14 6 8 6 25 17 8 9 12 
o Paulo 81 4 9 3 6 5 6 13 6 8 3 6 12 
n Juan Province ?0 - 3 18 19 19 9 2 - - - - ­

li 49, 2 1 - 4 3 5 6 5 4 8 5 6 
aco Province 4,7 i!, 12 6 5 6 5 1 - - - - 1 
dellin 37 1 1 1 - 2 1 6 6 3 5 7 4 
beirto Pr~toArea 36 .:.,2, 7 6 6 3 ;3 4 2 1 - - 2 
rtagena 17 3 3 5 - 1 - - - 1 - 2 1 
ntiago Area 7 - - 1 - - - 1 1 1 - 2 1 
ngston Area 3 1 - 1 - - - - - -

Appendix Table VII
 

Congenital Anomalies an Underl2ing or Associated Cause of Death for Two Age Groups in 23 Projects, First Year of Investigatiou 

Ribeirao San Sal. 
Carta- Chaco Kingston La Paz Monte- Prato San Juan vador Santiago Si 

Syatem and type Cali guna Province Area Area Medallin rrey Recife Area Province Area Area Paulo 

o~fanomaly -1 1-4 -1 1-4 -1i1- 1-4 -1 1-4 -1 1-4 -1 1-4 -1 1-4 -1 1-4 -1 1-4 -1 1-4 -1 1-4 -1 l-4 
yo yrs. yr. yrs. yr. yra, yr.yre. yr.yr.. yr. yrs. yr. yrs. yr. yra. yr. yrs. yr yrs. yr yra yr. yra. yr. yrs. 

ervous system 

Anencephalus ..............740 
Spinabiida ................741-
Congenital hydrocephalus....742 
Other....................... 

1-
3 
3 
-

2 
1 
1 

1-
1 
3 
2 

1 
3 
-

1 -
2 -
3 
1-----

9 5 
-

1 
2 
-

-­

-

1 
2 
6 
2 

- 162 
- 29 4 
1 :-12 2 
- 1 

1-
7 
5 
3 

-
3 
-

-
2 
-
11r 

-
-
-

1-
1 
3 
1 

2 
1 
-

2-
22 
2 

2 
-
-

-
6 1 
6 3 
6'5 

5­
8 

15 
8 

-
1 
3 

Deaf muti.N..............._88 - 1_ 

ye.........................744---------------------- -----­ 1- . .. 1 -
er, tace, and neck.... .*....745-----------------------------------------------------1 1 - -

irculatory system 

Heart..................... 7624 512 11 3 42 6 123 19 85e8 7 06 2 16 219327 6 45 660 6 
Other ................... 747 2 - 1 1 - - 14 2 - "- 2 - 1 - 4 1 - 5 ": 1 4 2 

spiratory system..........74?8 - -- 1 - 1 -1 1 - 1 - 2 1 - - ------------- - "2 ­

igestive system 

Clefttpalate and cleft lip,.749 2 6 3 3 1 6 6 1 3 1 4 - 1 6 - 2 3 - *8 1 

Others of upper 
alimentary tract......... 750"O I------------ . e2 - -41 2- 3- 2- 3 2- *62 

other....................ar ......... 751 12. 8 2 3.- 16 8 7 1 21 4, 1.1 7 - 8 2 7 '-11 1 1 'l
 
Inguina hernia.......,,,, 55 ---------------------... 1 -1 1 - 2 - 1 - 1 - 1 - 4
 
Otherhernia.............. 551 2 - . . 2 - 1--------------- - .9 .1 - 1l - 1 - '5
 

snito-urinary systee 
Genital organs..........752 - 1 - 1 -.- 1 -- 1 1 '1---------------1 2-
Urinary system.............753 2 1 e3 1 12 2 2 1 3 5 - /4 - 2 - 2 4 - 1 

Redundant prepuce e 
and phimosie........°....605 1 1--------------------------2 - 1 - - 1 - ----------­

usculoakeletal syatem 
Clubfoot.................... 74--4------------------------------------------6 19 3 21 6 0 6 1 1"" 
1- - - - - -Othersof liba...........751.. 1 ----- -------- 2 - 3 I - 1 - W1 4 2

other.......................74 - 1 - - 1 - -1 2 17 - - 1 - - - - - 3 1 2 3
 

ie, hair, and nails . .757 - 1 . .-.--- 1 3 . . ... . . . . . 

herand unspecifod ........ 758- --- - - - - - 1 - 5
 

Owns disease ............ 759.3 8 3 12 - 6 2 13 7 2 1 8 3 23 4 10 2 8 1 2 137 2 19 8 18 5
 

ther syndromes affecti 0
ultiple syeus .... Restof759 1.. - 8 - -9 1 10 - 3---- -2 4 1 2 1 

in se syste. 
Six duplicate categories in se system. 
One duplicate mategory 



Appendix Table VIII
 

Number and Percentage of Deaths from All Causes under 5jYears ofiAge with 
'Autopsies in Central'Cities and Other Areas, Firat 'Yerlof .'Invetigation 

With With
 
autosy !autopsy
ts Nutoper


Central ci Total autopsy Other area .,....eNumPer. Num
ciy deaths deathPe 
ber cent be cent 

Cali 964 100 10.4 Chaco, rural 433 10 2.3 
Cartagena
Kingston 

621 
920 

186 
440 

30.0 
47.8 

Franca 
Ribeirio Prito, rural 

257 
107 

7 
13 

2.7. 
12.1 

La Paz 1913 61 3.2 San Juan, suburban 360 80 22.2 
Medellin 692 50 7.2 San Juan, rural 546 62 11.4 
Monterrey 
Recife 

2321 
2035 

65 
566 

2.8 San Salvador, rural 
27.8 Santiago, mibUrban 

486 
103 

12 
17 

2.5 
16.5 

Resistencia 
Ribeirio Prito 

452 
251 

80 
116 

17.7 
46.2 

St. Andrew, 
Viacha 

rural 83 
69 

35 
-

42.2 

San Juan 133 27 20.3 
San Salvador 1334 83 6.2 
Santiago 915 167 18.3 
Sao Paulo 2203 434 19.7 

Appendix Table IX
 

Number-and Percentage of Families of Deceased Children with
 
Family Interviews in Central Cities and Other Areas,
 

First Year of Investigation
 

Tot With family With interviewCentral city and al interview of mothers 
other area deaths 

Number Per cent Number Per cent
 

Cali 964 667 69.2 533 55.3
 
Cartagena 621 410 66.0 358 57.6 
Kingston 920 841 91.4 779 84.7 
La Paz 1913 1078 56.4 575 30.1 
Medellin 692 497 71.8 451 65.2 
Monterrey 2321 1809 77.9 1646 70.9 
Recife 2035 1817 89.3 1658 81.5 
Resistencia 452 428 94.7 302 66.8 
Ribeirio Pr6to 251 226 90.0 215 85.7 
San Juan 133 128 96.2 106 79.7 
San Salvador 1334 1273 95.4 914 68.5 
Santiago 915 743 81.2 647 ?0.7 
Sio Paulo 2203 1867 84.7 1429 64.9 

Other area
 

Chaco, rural 433 420 97.0 240 55.4 
Franca 257 210 81.7 198 77.0 
Ribeirlo Prbto, rural 107 97 90.7 92 86.0 
San Juan, suburban 360 343 95.3 295 81.9 
0an Juan, rural 546 524 96.0 446 81.7 
San Salvador, rural 486 464 95.5 349 71.8 
Santiago, suburban 103 98 95.1 80 77.7 
St. Andrew, rural 83 83 100.0 56 67.5 
Viacha 69 53 76.8 33 47.8 




