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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD*
 

Afidy of Causes of Mortality of Infants 
Chiftdr6n' of 1L tin America 1 

Ruth R.; Puffer, 'Dr.P.H. PrincipalInvestigator, 
C ,iisV. Serrano, M.D., Co-Principal Investigator. 

The inter-American Investigation of Mortality in Childhood is a conti­
nerital, collaborative study whose overall objective is the development of 
accurate and comparable statistics of causes of eth of children under 5 years 
of age in widely separated areas of the Americas(1 ). Among the specific objec­
tives,are two involving nutrition, namely: 

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

2. 	To analyze the multiple causes of death (underlying and associ­
ated) and to study interrelationships such as those existing be.
 
tween infectious diseases, nutritional deficiency states, and
 
socio-biological factors.
 

Multiple causes of death and contributing factors as well as important
 
interrelationships have been determined using records from hospitals, private
 
physicians and autopsies as well as family interviews as sources of informa­
tion. The field work for the collection of data for the two-year period was
 
completed in 13 projects in Latin America in 1970. The analysis of informa­
tion for the first year (17,198 deaths) has been completed and a provisional
 
report distributed(2). In this document extensive use has been made of the
 
material presented in that report with emphasis on nutritional deficiencies
 
and other causes of death in children under 5 years of age.
 

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 survivors.
 

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.
 

*This research project was made possible by a contract with the Agency for
 

International Development of the United States, of America to the Pan Ameri­
can HealthcOrganization.
 

"*Report to be presented to the meeting of theProtein Advisor Group (PAG)
 

on 26 October 1971.
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Mortality by Age Group
 

The first 5 years of life constitute a period of the utmost importance
 

in which varied and intense experiences and transitions may seriously affect
 

the state of health of the child. In spite of being a relaLively short inter­

val, the various age periods have marked differences and distinct patterns of
 

causes of death, depending on the biological and environmental conditions.
 

Mortality in childhood is excessive in Latin American countries, and its re­

duction is one of the goals set by the ministers of health and stated in the
 

Relevant aspects in infant and early childhood
Charter of Punta del Este 3). 

mortality will be discussedfirst by age and then by important causes.
 

Mortality in infancy (under 1 year of age) has been divided into the
 

neonatal and postneonatal periods (Figures 1 and 2). 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.
 

Figure 1 
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13 cities vary from 41.9 in KingstonThe infant death rates in the 
and 42.7 in San Juan to 91.5 in Recife (Figure 1). Even the lower rates are 
excessive when compared with those in the United States and Canada which are 
shown for reference in Figure 1. Infant mortality was generally higher in 
the rural and suburban portions of the projects (Figure 2). An exception is 
noted in the Kingston project where the infant death rate was slightly lower 
in rural St. Andrew than in the city. 



Figure 2
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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.
 

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 3. 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.
 



Figure 3 
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In the suburban and rural areas shown for seven projects in Figure 4,
 
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, Ribiergo 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
 
he 2-4 year age group.
 

-Figure 4 
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.The.section on mortality by.,age grou-has indicated excessive m0itality
 
in ifancyand in -the second year,of 1ife in 'several cities and especially in
 
rural areasiofprojebts of La Paz adSan Salvador. !Inthe followin-6Sections
 
the principal causes of these high death rates .will be.analyzed.
 

Infant Mortality-by Cause
 

Efforts have been made to obtain a complete record of the past his­
tory and fatal illness of the child,:resultsof 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

tioiof the underlying cause for which the international rules of election
 

and modification of the International Classification of Diseasesf
4) are fol­

lowed. The associated causes are assigned next in accordance with rules and
 

coding pf33edures developed in the Investigation and presented in a previous
 

document. The International Classification of Diseases is being used to
 

classify the causes of death and the groupings and nomenclature used through­

nut this analysis are based on that official document. 

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

in order to understand the interrelationships of diseases and conditions re­
sponsible for deaths. In Table 1 and Figures 5 and 6, causes are given in broad
 
groups to indicate the problems and the geographic variations in infant mor­
tality. Figure 5 gives the underlying and associated causes in six broad 
groups for nine cities, and Figure 6 gives ;:imilar data for urban and rural areiis 
of four projects. For four other areas, i.e., suburban communities near Santifao, 
rural St. Andrew, communities near Ribeirio Preto, id less than lOru'al iacha, 
infant deaths were recorded, and, thus, subdivision by cause is not justified for
 
the first year.
 

The underlying causes of infant mortality in broad groups are considered
 

first. Certain causes of perinatal mortality (760-778) as the underlying cause 
accounted for 13-27 deaths per 1,000 live births in these areas. The varia­

tion in mortality from these causeswhich are'.present at birth or result from 
maternal'condtions and,therefore, act mainly in the neonatal period,is less 
than that observed in death rates from causes influenced by the environment
 



Table 1 . 
per 1,000 

Underlying and Associated Causes of Infant Deaths in Broad Groups with Rates 

Live Births in Central Cities and Other Areas, First Year of Investigation 

-,;.Infectious -netos Nutri- Respi- Certain perinatal OherOtnahrtoyeaue 

Central city andI area . All causes diaeases defti1rciency 
ratory
diseases 

ausecauses
Imaturity )ther 

'and t0 of cause, Nun-Bate Num- a N ate Num- Num- te Num- Rat Roar Ba eb bar bar Rate ber baret e er,:: ..ate 

Cali
Underlying ....... 659 53.1 261 '21.0 37 3.0 86 '6.9 7 0.6 1 15.6 ' 6;0
 

13.8 164 13.2 242 19.5
85.1 139 11.2 148 11.9 191 15.4 171
Associated ....... 1055 


Cartagena '
 
29 3.1 48 5.1 11; .2 137 14.6 "64" 6.8%
 

Underlying ........ 451 48.0 162 17.2 "
 
9 233 208
Associated ....... 833 88.6 132 14.0 108 11.5 120 12.8 12 .68''11 2 .
 

SChaco,Resiatencia
 
46 9.2 12 2.4 101 20.2 46 9.2
Underlying ........ 380 76.0 164 32.8 11 2.2 


83 16.6 42 8.4 127_. 25.4'Associated .. ,5051-,l0.0 4. 8 135, 27.0 J74 _14.8, 

Chaco, rural ....... ': l ,., .3 5 ,i ".....c .. .3 ::"
igA S te '...;. 330 .9.' 14'84.61 36.9 1 1 f:8' :17.4 13 3.3 i 12.6 5~1., 13. 1:Underlying....3 
-18;2. 98 25.1 38 97;'39 1;10. 0, 217. ::,5.4 -;,71Associated.. . '302 77.4 35 

Kingston''.-9 7.70. 59 . 2 1.2 32 17.8 '14
,Underlying .. 776. 41.9 211- 11.4 12 

157 ...8.5 92 5.0 117' 6.3 360 %19'5'310 &i68288 "15.6".Associated'..;.... 1324 71.6 

La Paz
 
1.5 452 26.6 22 1.3 270 15.9 136 8.0


Underlying ........ 1297 76.3 391 23.0 26 

9.9 303 17.8
309 18.2 292 17.2 243 14. 168Associated ....... 1423 83.7 108 6.4 


Medellin ' . 
4 0.4 137 13.7 8i 8.1


Underlying ........ 463 46.3 176' 17.6 35 1.5 50 5.0 

'-Associated........ 830 83.0 91 9.1 140 14.0 123 12.3 124- 32.4, -144 14.4 208 20.,
 

Montearray '
 

1.2 468 14.1 302 9.1
i..Underling ....... 1909 57.7 757. 22.9 31 0.9 311 9.4, 4o' 

551 16.6' 411 12.4 '489 14.8 1053 318
Associated ....... 3476 105.0 432 13 1 5 0 16.3 


Recite
 
32 2.0 345 21.0 155'- 9.51500 745 11.7
Underlying .. ..... 91.5 '45.4 31 1.9 192' 


21.7 247. 15.1 766 ,46.7
:,'Associated ....... 2932 178.8 457, 27.9 577 35.:2 529! 32:.3 356 


, ' . , .Ribeirlo P hto, city ' 

Underlying ........ 211 46. 9 82 l8-2! 1 .0.'222 4.9 1 o02 77 '17.1128 '6.2
 
17.3 58 12.9 127 28.2
Associated ........ 443 98.4 35 7.8 70 15.6 75 16.7 78 


Ribeirlo Prito,Franca
 
27.3 28 11.1
Underlying ........213' 84.2 86 '34.0 '8 '3.2 22 8.7 - 69 


Associated ........ 391 154-5 27 10.7. 53 20.9 '37 14.6' 77 30.4 66 26;1 131 51.8
 

San Juan, city
 
16 5.6
Underlying ......... 122 42.7 37 12.9 2 0.7 16 5.6 1 0.-350 1795 


93.7 3 15.0 23 8.0 32 11.2 4o 1i4.; 65 22.7 65 22.7
Associated ........ 268 


San Juan, suburban
 
Underlying ........ 317 83.4 96 25.3 17 4.5 58:" 15.3 1 O.' 103 27.1 42 11.1
 

122 32.1 201 ;52.9Associated ........ 692 182.1 106 27.9 .73 19.2 94 24.7 96 25.3 

'Bn Juan, rural 
Undrlying ........ 449 98.0 159 34.7 26 5.7 100 21.8 3 0.7 115 25.1 46, 10. 

266 58.1
Associated ........ 885 193.2 139 3 o3 113' 24' 127' 27.7 119' 26.0 21 26.4 


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 

611 45.5
Associated ....... 1765 132.7 192 14.4 250 18.8 294 22.1 231 17.4 187 14.1 


. ,
Ban Salvador, rural . ' ' .*.;:- ' , 

Underlying ........ 284 101.4 16 60.4 9. '3.2 38 3.3.6 "1 0.4 40 '14.3 2 9.6
 
' 
141 50A4
Asociated .. 406 145.0 64 22.9 79 28.2 68"' 24.3 33 11.8' 21 '7.5 

' 

Underlying ...... 798 -50.5 202 -. 2.8 28 1..8 202z:1, 12.8 
, 

1:1 0.1: 207 !13.1 158 10.C 
Associated ........ 1453 ,,92.0. 194 12.3 203 12.8. 220, 1.3.9; 193 1:2.2 252 15.9 391, 24-7 

S io Paulo . 1 .I',, ..... 

Santiago, city "' 

'73 
30 1.i 516 "l86;3l??611.5Underlying ....... 917 "''i69.0 673 24.2 44 37' 1.1 


Associated ........818 137.3 535 19.2 
516 18.6 506 18.2 560 2o0.1 473 17.0 1228 44.2 

*Excluding 4 areas with insufficient deaths for analysis at this time.
 



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

thes6,perinatal causes may be seriously' affected' by registration pratices and
 
the failure to incude'deaths of infants of low birth wei.ht. 
-

Figure 5
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Figure 6 
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were attributed to infectious diseases.
 

The third important group,was diseases,of .the respiratory system with' 
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The associated as well as the underlying causes of death contribute to
 
our knowledge of factors responsible for excessive mortality. The associated
 
causes of death have a markedly different distribution than the underlying' 
causes (as shown- in Table 1 and Figures 5 and '6). According to the rules 
of the International Classification, immaturity as an underlying cause is 
"not to be used if any other cause of perinatal mortality is reported." Thus, 
usually, immaturity is coded as an associated cause of death. The sum of 
deaths due to immaturity as an underlying or associated cause gives the total 
deaths in which immaturity contributed directly or indirectly to mortality. 
In Recife, for example, immaturity was assigned as a cause for 388 deaths 
which gave a rate of 23.7 per 1,000 live births. 

Another important cause responsible directly or indirectly for high
 
infant death rates in developing countries is nutritional deficiency. The
 
role of this cause in mortality has not been revealed in the past, principally
 
because infectious diseases are usually assigned as underlying causes and also
 
because in the previous Revision of the International Classification of
 
Diseases,(6 )deaths attributed to nutritional deficiency were coded in two sec­
tions. Often in the 1955 Revision of the Classification they were coded to
 
the category of nutritional maladjustment (772) in the group of Other Diseases
 
Peculiar to Early Infancy. Some deaths would have been coded in the section
 
for Avitaminoses and Other Metabolic Diseases.
 

In the 1965 Revision of the Classification in use at the present time,
 
nutritional deficiencies are brought together in one group entitled Avitamin­
oses and Other Nutritional Deficiency (260-269). Since deaths are rarely due
 
to a specific avitaminosis in developing countries, in the reports of the
 
Investigation the term nutritional deficiency is used for this group. In
 
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
 
associated cause. For example, in the city of San Salvador, nutritional
 
deficiency was assigned as the underlying cause of 20 infant deaths and as
 
associated cause of 250 deaths. As can be observed in Figures 5 and 6,
 
nutritionaldeficiencies and immaturity appear as important associated causes 
and not as underlying causes of death. This is in marked contrast to the 
infections and to the other causes of perinatal mortality. Likewise, the 
death rates from diseases of the respiratory system are usually higher as 
associated than as underlying causes. Thus, the real magnitude of these 
health problems is measured by the use of the multiple causes approach. 

Both immaturity and nutritional deficiency indicate a deficiency in
 
weight and development of a child. If immaturity, 777, is assigned, a code
 
,,ornutritional deficiency-is not needed to describe the deficiency state of
 
theqchild. In areas where birth weights are not obtained and clinical data
 
-'are incomplete, the distinction between an immature baby and one with nutri­
:tional deficiency is difficult. Such deaths would be assigned to a nutri­
tional deficiency category. Thus, the rules of the Investigation have been
 
established to eliminate duplication and permitaddition of these causes to
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Ahow, their direct or indirect role in mortality..,.Table ,2give the numbers of 
deaths with rates from these two causea,sepratey andcombined., Alsoxithe 

are'tes shown in Figures 7: and,;8. 

Table: 2. Imaturity and Nutritional Deficiency as Associated Causes of 
SInrant Deaths with Rates per 1,000 Live Births in Central Cities 

and'Other.Areas, First Year of Investigation 

Underlying or associated cause 

Ttl 
"otal 

Immaturity 
or nutri- Natuuityritional 

;,Central city and i deaths tional deficiency 

othe area deficiency 

Num-
_..ber: 

" 
Rate 

Num-
ber Rate 

Num-
ber Rat 

Num­
er Rate. 

Cali" 
Cartagena 
Kingston 
LaPaz 

659 
451 
776 

1297 

53.1 
48.0 
41.9 
76.3 

363 
276 
487 
600 

29.3 
29.4 
26.3 
35.3 

178 
139 
383 
265 

14.4 
14.8 
20.7 
15.6 

185 
137 
104 
335 

14.9 
14.6 
5.6 

19.7 
Medellin 463 46.3 283 28.3 128 12.8 155 15.5 
Monterrey 
Recife 

1909 
1500 

57.7 1022 
91.5 996 

30.9 
60.7 

451 
388 

13.6 
23.7 

571 
608 

17.3­
37.1' 

Resistencia 380 76.0 241 48.2 95 19.0 146 29.2 
Ribeirlo Pr&to 
San Juan 

211 
122 

46.9 
42.7 

150 
66 

33.3 
23.1 

79 
41 

17.6 
14.3 

71 
25 

15.8 
8.7 

San Salvador 1020 76.7 503 37.8 233 17.5 270 20.3 
Santiago 
Sko Paulo 

798 
1917 

50.5 424 
69.0 1149 

26.8 
41.3 

194 
590 

12.3 
21.2 

22, 
559 

14.6 
20.1 

Other area* 

Chaco, rural 
Franca 

330 
213 

84.6 
84.2 

155 
138 

39.7 
54.5 

52 
77 

.13.3 
30.4 

103 
61 

26.4 
-24.1 

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

317 83.4 
449 98.0 
284 101.4 

187 
261 
122 

49.2 
57.0 
43.6 

97 
122 
34 

25.5 
26.6 
12.1 

90 
139 

88 

23.7­
30.3 
31.4 

'Excluding .4 areas with insufficient deaths for-analysis. 

In the areas with high infant death rates such as Recife, rural;1San,7 
Sal'vador, 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 cause,from 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 action6 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 later. 



INFANT'MORTiLITY' WITH" IMMATURITY 'AND NUTRITIONAL DEFICIENCY
 

'AS!'JDERLYING OR ASSOCIATED CAUSES IN CENTRAL'CITIES,j
 
FIRST YEAR OF 'INVESTIGATION
 

Deaths per 1,000 live births
 

0 20 40 60 80 100 

RECIFE _.
 

Si SALIVADOR
 

,oLA:"PAZ' .. *: :::: :
 

RESISTENCIA
 

S O PAULO 
 - : : : 

MONTERREY' .......... .
. 

CALI: 

SANTIAGO
 
CARTAGENA
 

RIBEIRXO PRETO -7/- 777= 
,!MEDELLIN 
 .. . 

SAN JUAN
 

KINGSTON
 

=Immaturity ?Without immaturity or
 

=Nutritional nutritional deficiency
 

deficiency
 

Figure 8 

INFANT MORTALITY WITH. IMMATURITY AND NUTRITIONAL DEFICIENCY AS
 

UNDERLYING-OR ASSOCIATED'CAUSES IN URBAN AND RURAL AREAS OF 4 PROJECTS,
 

FIRST YEAROF INVESTIGATION
 

Deaths per 1,000 live births 

0 20 40 60 80 100 120 

SAN SALVADOR RJ6ral.................. ..... ..... 

AREA' Ci €y 

SAN JUAN Rural
 
PROVINCE Suburban 

......CHACO R 

PROVINCE Resistencia .
 

RIBEIRAO PRETO Franca
 
AREA i y .. :.......
 

~Immaturity Wit'houti imaturity or 

Nutritional nutritional deficiency
 
deficiency
 



The underlying causes of neonatal and postneonatal mortality differ
 

markedly as given in Table 3. The postneonatal death rates were higher than
 

the neonatal rates in all of the citi.es except Kingston, San Juan and Ribeirgo
 

Pr~to, which had the lowest infant death rates. The death rates from infec­

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

Diarrheal disease, which is shown in the figures, constitutes a
9 aad 10. 

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

Tab).e 3. Underlying Caoues of Neonatal enW Postnsonatal tl'.'hs with Rates per 1.000 Live girths 

in Central Cities and Other. Areas, First Year of Investigation 

.... Neonatal Neonatal POst- a t-Neonatal eonta Noonat Post-Posts 
 neonataI Ie.tet
neonate nontal Poet- noonataPost- .n atalotI 

bIr b S ar rr r bbar ar e l er, 

Chaco-
irr r ar Rat be 

Chaco-Rural 
 Kingston

Cali Cartagena Resietencia
 

297 24.0 362 29.2 218 3.2 233 24,8154 30. 226 45. 115 29.5 215 55 .1 507 27.4 269 14.5
 
All causes............................. 


6 
 4.0 137 7.4

Infective and parasitic diseasee...000-13 40 .3.2 221 17.8 35 3.7 127 13.5 19 3. 145 29.0 21 5.4 123 31.5 7' 


2 2.1 125 25.0 8 2.1 102 26.2 30 1.6 121 6.5
Dimrrheal dina ............. ...009 19 1.5 192 15.5 12 1.3 9610.2 


0.4 9 1.8 - 11 2.8 - 2 0.1
Mess ................ . ......055 - 9 0.7 - 4 


Other................. Rost of 000136 21 1.7 20 1.6 2.4
23 27 2.9 7 1.1 11 2.2 13 3.3 2 0.5 44 2.4 14 0.8
 

37 - 29 - 2.2 5 1.3 - 12 0.6
 
Nutritional deficiency............ 26069 - 3,0 3.1 11 ­

19 1.0 40 2.2
Diseasesn of respiratory system .....460- 519 27 2.2 59 4.8 9 1.0 39 4.1 8 1. 38 7.6 13 3..3 55 14.1 


38 2.1 30 1.6Cone.itl anomalies ............. t40-759 17 1.' 12 1,0 1' 1.4 13 1.4 6 1. 10 2.0 6 1.5 2 0.5 


7... 19 2 u.2 148 15.7 - 113 22. 61 15.6 1 0.3 349 18.9 3 0.2

Certain perinatal causes ........ 60-778 16.0 5 

­
29 7.4 27 1.5 47 2.5
 

All other causes .......................... 1.1 31 2.5 13 1.4 2 2. 7 1. 22 4.4 14 3.6 


Recife Ribeirlo Prito-
Medellin MonterreyLa Paz city 

All causes ............................. 547 32.2 750 .'1191 19.1 2?. 27.2 56 25. 053 31.8 564 34.4 936 57.1 lO8 24.0 103 22.9
 

331 19. 20 2.0 156 15.6 139 4.;618 18. 95 5.8 650 39.6 15 3.3 67 14.9
Infective and parasitic diseses...000-13
6 60 3.5 


2..441 13.3 75 4.6 5o0 3o0.5 11 2.4 40 8.9
Diarrheml disease .................... 009 43 2.5 223 13.1 12 1.2 136 13.6 76 

66 3.9- 5 0.5 7 1.7- 10 6.1 - 8 1.84els...........................055-


1. 120 3.61 20 1.2 50 3.0 4 0.. 19 4.0Other ...................Rest of 000-136 17 1.0 2 2.5 8 0.8 15 1.5 63 


26 - 0. 31 - 0.2
Nutritional deficiency ............. 260-269 - 1.5 15 1.5 1 30 09 - 1.9 1 


Diseases of respiratory system .....460-519 150 8.8 312 18.4 7 0.7 43 . 86 2. 22 6.8 37 2.3 15 9.5 5 1,1 10 2.2
 
Congenital anomalies ............... 0-759 11 0.6 11 0.6 15 1.5 21 2.1 68 2.1 S4 1.9 28 1.7 19 1.2 7 1.6 5 1.1
 
ulitelin pealnatal causes .......... 760-778 288 16.9 4 0.2 140 14.0 1 0.1 2 15. 2 6 0.2375 22.9 2 0.1 78 1.
 
All other causes .......................... 38 2.2 76 4.5 9 0.9 36 5.6 60 1.8 10 3.3 29 1.8 110 6.7 3 0. 2 4.4
 

Ribeirgo Prito- Ban Juan-City San Juan-Suburban San Juan-Rurl San Salvador-


Francs 
 City 

40.3 164 43.2189 41.3 260 56.8 361 27.1 659 49.5All caunen ................................ 116 45.8 97 38.3 68 P5.8 54 18.9153 


nferetive and parsaitLc diaeases...000-136 29 11.5 57 22.5 12 4.2 25 8.7 23 6.1 73 19.2 38 8.3 121 26.4 81 6.1 436 32.8
 

iarrhml disease ................. 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 3.3 370 27.8
 
1 0.4 - 3 1.0 - 13 3.41 - 15 .3.3 1 0.1 33 2.5
Measles........................... 055 ­

o,,,.r.................... Rstof 000-136 1 0.4 4 1.6 4 1.4 1.4 4 1a 3 3.4 7 1.5 11 2.4 36 2.7 33
4 n. 2.5 

Nutritional deficiency...........60-269 - 8 5.2 - 0.. - 17 4.512 0.4 24 5.4 - 20 1.5
 
1? 4.2 10 2. 48 12.6 22 4.81 77 16.8 22 1. 131 9.8Diseases or respiratory system.....460-519 7 2.8 15 5.9 4 1.4 


Congenital anomalies ..............740-759 6 2.4 1.6 1 0.3 4 1.4 10 2.66 4 1.8 4 0.9 8 1.7 22 1. 25 1.9
 

Certain perinatal causes ........... 760-776 69 27.3 50 17.5 1 0.3 104 27.4 - 118 25.8 - 222 16. 2 0.2
 

All other .auses......................... 5 2.0 13 5.1 1 0.3 10 3.5 6 1.6 22 5.8 5 1.1 30 6.6 14 1.1 45 3.4
 
Ban Salvador- Santiago SO Paulo
 

Rural
 

All causes ............................... ,.33.6 190 67.9 309 19.6 489 30.99 34.8 949 34.1
 

Infective and parasitic diseases.. .000-136 31 11.1 138 49.3 28 1.8 174 11.0214 7.? 459 16.5
 

Diurrheal disease .................... 009 12 4.3 115 41.1 12 0.8 154 9.7171 6.2 375 13.5
 
meales ...........................035 
 - 11 3.9 - 4 0.3 - 25 0.9
 

Other................. Rest of 000-136 29 o.4 12 4.3 16 1.o 16 10 43 1.5 59 2.1
 

Nutritional defiCiOney ............. 260-269 9 3'2 - 28 1.8 2 0.1 42 1.5
 
Diseases of respiratory aystem .....460-519 10 3.6 28 10.0 31 2.0 171 10.8114 4.1 223 8.0
 
Congenital anoealiem ............... 740-759 7 2.5 6 2.1 a5 1.6 37 2.3 55 2.0 50 1.8
 
Certain perinatal causes ........... 760-778 41 14.6 - 206 13.0 2 0.1536 19.3 10 0.4
 
All other causes.......................... 5 1.8 9 3.2 19 1.2 77 4.9 47 1. 165 5.9
 

*Excluding 4 areas with insufficient deaths for analysis. 



The ,differences in death rates from these cau'ses' are great, especiaily in the
,posneonatal periods varying in: the cities from 7.4 per 1,000 live births in
Kingston-to 39.61 in Recife: and 49.3 in' the, rural communiies Of San Salvador. 

Figure9 
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Birth weight is a valuable item to evaluate the general state of health
 
of the newborn, to determine level of risk, and to define management. Low
 
Weight at birth, related or not to the duration of pregnancy, constitutes a
 
serious high risk condition. By itself it could be considered as a,'state.:of
 
uitritional and developmental deficit and, on the other hand, greatly increases
 
Vulnerability to environmental conditions and to nutritional deficiency.- ,1
 

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 4 and Figure 11 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
 
was 20.5 in a special study on weight at birth and survival of the newbornlll)
 

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 4. Distribution of Infents Dying in Neonatal Period by Weight at Birth 
in 13 Projeots, First Year of Investigation, and United States, 1950 

Numv Per Nun- Per Num- Per Num- Per Num- Per Num- Per Num- Per
 
ber cent ber cent bar cent bar cent ber cent bar cent bar cent
 

Birth weight in grasa 

a Cai Cartagena Chaco KingstonArea' Area Hdellinarag-aprovince La Paz Monterrey
 

Total deaths ...... 297 218 269 34 569 191 856 

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

1000 or las ....... 15 10.9 21 14.1 21 12.9 83 17.8 23 9.3 23 14.6 30 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 
1600-2o0o .......... 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 2o 12.3 46 9.9 55 22.4 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 54.0 

;250i'-300:
3100-300.......... 

21 
15 

15.3 
10.9 

17 
11 

11.4 
7.4 

19 
22 

11.7 
13.5 

32 
43 

6.9 
9.2 

50 
13 

20.3 
5.3 

27 
15 

17.1 
9.5 

96 
98 

16.2 
16.6 

3600 and over ..... 7 5.1 9 6.o 16 9.8 26 5.6 13 5.3 4 2.5 78 13.2 
Ribeirlo Sn Juan San Salva- Santiago United States" 

. PrctiArea Province dor Area Area P 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 las ....... 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
 
i6oo-20o .......... 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 lees ....... 225 70.5 147 70.3 235 63.9 225 68.2 199 64.4 483 59.5 10706 64.0
 

2501-300 .......... 37 11.6 28 _33.4 50 13.6 56 17.0 49 15.9 127 15.6 1912 11.4 
3100-3500 ........ i.: 34 10.7 21: 10.0 36 9.8 38 11.3 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 grams, except 2301-2349 grams.
 
"8ouroei National Center for Health Statistics, Washington, PHS Pub. No. 1000, Series 21, No. 3, July, 1965.
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Figure 11',
 

PERCENTAGE DISTRIBUTION OF NEONATAL DEATHS* BY BIRTH WEIGHT IN 13
 
PROJECTS, FIRST YEAR.OF INVESTIGATION, AND UNITED STATES, 1950
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.Causes of:Mortality in Early Childhood
 

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 5 
for the cities and other areas and are shown in the left section of Figure 12 

' 
_Table 5. Deaths from all Causes and with Nutritional Deficiency as Underlying or 
Associated Cause for Children 1-4 Years of Age with Rates per 1,000 Population 

in Central Cities and Other Areas, First Year of Investigation
 

Nutritional deficiency
DeathsDeaths with i Associated cause 
all nutritional Underlying 

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

Num- Rate Num- Rate Num- Rate Num- Rate Nu'R rate Num- Rate 
ber ber ber ber ber ber ­

2.4 	 0.5Cali 305 '6.2 188 3.8 69 1.4 119 94 1.9 25 
Cartagena .170 '4.7 115 3.2 45 1.3 70 1.9 47 1.3 23 0.6 
Kingston 144 : 2.2 56 0.9 14 0.2 42 0.6 29 0.4 13 0.2 
La Paz 616 9.6 304 4.8 24 0.4 280 4.4 181 2.8 99 1.5 

1.0 117 3.0 90 2.3 27 0.7Medellin 229 5.9 156 4.0 39 

Monterrey 412 3.9 245 2.3 34 0.3 211* 2.0 136 1.3 75 0.7
 

6.1 	 0.8Recife 535 10.1 376 7.1 53 1.0 :323 279 5.2 44 
Resistencia 72 4.4 45 2.7 9 0.5 .'36 2.2! :27 1.6 9 0.5 
Ribeirgo Prato 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,- .' 4 0.4. 2 0.2 2 0.2 

3.4 L23 2.5 47 0.9San Salvador 314 6.3-' 208 4.2 .38 0.8 ,170
° Santiago 1117 1.8 4 '7 8 0. 38*. ' .627 0.4 11 0.2 

Sdo Paulo 286 135 1.3'28 0.3 .i05' ,J30 0.7 35 0.3.0; ::70 

Other area
 

3.2 13 1.0
Chaco, rural 103 7.6 61 4.5 4 0.3 57 4.2 44 
18 2.5 1 0.1Franca 44 6.1 23 3.2 4 0.6, 19 2.7 

San Juan, suburban" 43 3.2 15 l.1 ' 2 0.1. .13 1.0 8 0.6 5 0.4 
San Juan, rural .:' 97 6.1 41 26, 5 0.3 6 2.2. 27 17 9 0.6 
San Salvador, rural 202 23.0 145 165, 47 5.31 .98*" 111 ' 79 9.0 19 2.2 

* 	Excludes 1 associated cause with other type of nutritional defioiency.,
 
Excludes. 4 other areas with insufficient deaths for analysis.
 

for the 13 cities. These death rates vary widely from the lowest of 1.1 

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 rate7s, and the level
 
of the rates is higher than that for the corresponding cities (Figure 13).
 
The rural communities in the project of San Salvador exhibited extremely high 
mortality in this age period.
 

The underlying and associated causes by broad groups are given in Table 
6 and shown in Figure 14. 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 6 are limited to 11 cities and three rural areas.
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Figure,1.2
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Table6. Underlying and Associated Causes of Deaths of Children 1-4 Years 

.nL: Broad Groups with Rates per 1,000 Population in 11 Cities and 3 Other 

Areas, First Year of Investigation 

Ote
 ..... Nutri--In.ecti.us•Respira..." tional Other,T ::, Infectious 

Total 'tory diseases tauses c u e 

diseases deficiency
Central city and 
'other area N Num- Num- Num­

. .ber .eberhe Rate - - ,.... a RateeNum,, ber Rate.. b.. Rate 
-Num- ....
........ .......
 

6,
Cali 1.2

.2 152- '' 2 0.5, 69 .. 4 60 
....,.05 #..... 2.4 .130 2.6
Underlying 148 30.'136 2.8.119
Associated 533 10.9 

Cartagena 
Underlying ...... 17 4 .7 64 1.8 2 . 2.7 

79<§ - "2t.70 1,.9 98 
Associated ...... 369:10.3 122 3.4 

Chaco - Resistencia "O 
0.5 15 0.92. 4 8 O-5'972'§.4 40oUnderlying ...... 2.2 35 2.1 

120 ;7.3 25 1.5 2_4 1'5, ..36 
-Associated ...... 


Chaco, rural 4 0;3 22 1.6 
Underlying ..... 103 6 60 4.4 17 1.2 

57 4.2 27 2.O
9.7 27 2.0 21 1.5 


Associated ... 132 


Kingston 14 0.2 73 1.1
2 2 34 0.5 23 0.3Underlying 
Associated '......,03.3 31 0.5 51 0.8 42 0.6 96 1.5 

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

Underlying ...... 3.2

858 13.4 148 2.3 226 3.5 280 4.4 204 


Associated ...... 


Medellin 
;Underlying ..... 

Associated ...... 
229 
478 

59 
-12'.4 

127 
126 

3.3 
3.3 

12 
90 

0.3 
2.3 

39-
117 

1.0 
3.0 

51 
145 

1.3 
3.7 

Monterrey I 
Underlying ....... 412 

~-Associated ....... 972 

r 'I-1 
3.9 236 
.1..269. 

22 6 
2.2 66 
2.5- 208 

. 4
0.6 34 
2.0,, i212 

030.3 
2.0 

776 
283 

.0.7 
2.7 

Rc iy ... .... '5 

Associated ....o.oO09 

'1 -35 

26.5 

3"67,,53 ,62 

441 8.3 376 t:7.1Y 323 

1 x 

6.1 269 

1.2 

5.1 

San Juan, rural".. 
Underlying .. : 
Associated ..... 

97 
177 

6.1 
11.1 

49 
23 

3.1 
1.4 52 

) 
3' 

5'*"5 0.3 
36 2.2 

26 
66 

1.6 
4.1 

San Salvador, cityr,". 
Underlying ..... !:314 
Associated ...... 654 

6.3 
13.1 

188 
165 

3.8 
3.3 

. 
36t'.,, 38 
129 2,6' 172 

0.8 
3.4 

52 
188 

1.0 
3.8 

San Salvador, rural""~-'v~ 
Underlying ..... o1202 
Associated ...... '406 

23.0 
46.1 

119 
155 

13.5 
17.6 

106' 
67 

e',.:.,47 
100 

5.3 
1.6Ii.. 

26 
84 

3.0 
9.5 

Santiago 
Underlying ..... 117 
Associated.V... 184 

1.8 
2.9 

23 
19 

0.4 
0.3 

15 
40 

0.2 
0.6 

8 
39 

0.1 
0.6 

71 
86 

1.1 
1.3 

Sio PauloUnderlying 

Associated ...... 

286 

541 

2.8 

5.2 

109 

124 

1.1 
1.2 

50 

139 

0.5 
1.3 

30 
107 

0.3 
1.0 

97 
171 

O.9 
1.7 
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In Recife and La Paz the infectious diseases were the underlying cau­
ses of nearly two-thirds of all deaths occurring in early childhood, with mea-
Sles the largest single cause in Recife. While the role of diarrheal disease 
in the production of excessive mortality 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, Sgo 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
 
Health(7) 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 inmortality 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 6 and presented in Figure 114 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 14),
 
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
 
5). 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 death rates are shown in the right hand
 
side of Figures 12 and 13 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 Ribeirao Pr~to in the age group 1-4 years,
 
70 per cent of the deaths occurred in children with nutritional deficiency.
 
In Cali, Cartagena, Medellin 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 as the underlying or an
 
associated cause. Thus, reduction of mortality from allcauses in 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..'
 

The section which follows gives additional information regarding nutri­
tional deficiency, since, it is responsible for excessive mortality in infancy.
 
and in early childhood.
 

N{tritional Deficiency 

Masurement of the direct and indirect role of nutritional deficiencies
 
in mortality has been a constant preoccupation ard objective of this Investi­
gation. Te nutritional state of the children who die has been assessed by
 

utheuse
of all information available, such as weight at birth and successive
 
bpdy weights, clinical history and autopsy data. The Gomez classification and
 
scale (a, 9), based o the relationship of weights for age, applied to weight
 
standards from Harvard(10) are being used for grading nutritional state. An
 
effort has been made to determine whethei nutritional deficiency is the under­
lying or 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
 
of the Investigation(ll)and formulated recommendations regarding utilization of
 
the results evolving from analysi.s 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 7. The death rates from nutritional defi-

Table 7. Nutritional Deficiency as Underlying or Associated
 
Cause of Deaths for 3 Age Groups In Central Cities and Other
 

Areas, First Year of Investigation
 

Under 1 year 2-4
 
yare
I yearCentral city and 

other area Num- Rate Num- Rate' Num- Rate' 
ber ber ber 

Cali 185 14.9 107 8.7 81 2.2 
Cartagena 137 14.6 82 9.2 33 1.2 
Kingston 104 5.6 37 2.1 19 C.4 
La Paz 335 19.7 203 12.7 101 2.1 
Medellin 155 15.5 89 9.3 67 2.3 
Monterrey 571 17.3 134 4.3 In 1.5 
Recife 608 37.1 217 15.5 159 4.1 
Resistencia 146 29.2 29 6.4 16 1.3 
Ribeirlo Prto 71 15.8 12 2.9 16 1.3 
San Juan 25 8.7 2 0.8 2 0.3 
San Salvador 270 20.3 128 10.1 80 2.2 
Sautiago 230 14.6 31 2.0 15 0.3 
SA Paulo 559 20.1 77 3.0 58 0.7
 

*Othbr weea' 

Chaco, rural 103 26.4 45 13.2 16 1.6 
Franca 61 24.1 11 5.5 12 2.3 
San %uan, suburban 90 23.7 12 3.5 3 0.3 
San Juan, rural 139 30.3 24 6.0 17 1.4 
San Salvador, rural 88 31.4 68 28.3 77 12.0 

*Excluding 4 other areas with insufficient deaths for
 
analysis.
 

^Under 1 year, rate per 1,000 live births; 1-4 years,
 
rate car 1.000 nooulation.
 



ciency by age and the variation~of theirmagnitude for thecities anaorner-,
 
In later analysis
areas within the projects are shown in Figures 15 and'16. 


of,data.for the two years of theInvestigation, further subdivision may be pos­

sible~by single years of age.
 

In both the urben 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
 

shown in Tables 1 and 6. The involvement of
study of multiple causes as 


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-. 

Paz, San Salvador and the three cities in Colombia.cities; namely, Recife, La 
The problem of nutritional deficiency is much more serious in its contribution 

toortality in children under 2 years of age than in older children.
 

Figure 15 
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inTour,projects inwhich both urban and rural areas-are included, and
 
-or which sufficient data are available, the.death rates are shown in Fiure
 
16 ,7In the projects, with the exception of Chaco Province, the rates are much
 
higher in the"rural areas than in the cities. The problem is particularly
 
seriious 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 1,000 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
 
•.ad..rural areas.than in the cities. There is sufficient evidence to begin 
planning-preventive programs for cities and even for larger programs in sub­
urban-and rural areas.
 

Figure 16 
NUTRLTIONAL DEFICIENCY ASUNDERLYING OR ASSOCIATED CAUSE OF DEATH FOR THREE AGE GROUPS'
 

IN URBAN AND RURAL AREAS OF 4 PROJECTS, FIRST:YEAR O'INVESTICATION
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The International Classification provides separate categories for spe­
for nutritional
 

-,,cific avitaminoses, 260-266; for protein malnutrition, 267; 


marasmus, 268; and for other and unspecified types of nutritional deficiency,
 

This latter category includes nutritional states in which there is insuf­269. 

In this
ficdent information for assignment to a more specific category. 


;nvestigation, very few of the nutritional deficiency states 
which caused
 

death, directly or indirectly, 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
 

In all of the other deaths, 'one of the three categories, 267,
cause of death. 

was assigned either as the underlying or an associated cause.
268 or 269, 

8' provideS the numbers of deaths and death rates due to or associated
Table 

wiith 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 kwashiorkor type, while many more were from
 

In the cities from one-half to two-thirds of the deaths
nutritional marasmus. 

and were charac­were assigned to the non-specific category, 269 (Figure 17), 


terizrd by moderate or second degree malnutrition and by the"'uhqualified forms
 

of protein-calorie malnutrition.,..,
 

Cause of Deaths of Infants and Children 14 Years
Table 8. Nutritional Deficiency - Underlying or Associated 

First Year of Investigationby Type of Deficiency in Central Cities and Other Aieaa, 

Children 1-4 yearsInfant-death. mar -us OtherProtein .Harmus Other ,Protein 
Total manutrition (z6) (29ProtelnmaanutritOthe 68) (269)


Central city and !Y Total .alnutrition (268) (269) 
.( 267)
 

other a r ea _ _ _ _ _ _ _ (267) 
aRate Num- ate

Num- Num- tum- mum 	 Num- bar bar bar
Rate br Rate 

ber Rate bar Rate bar Rate br 

73 1. 5 28 o.6 8? 1.8I 'i85 14.9 18 1.5 65 5.2 101 8.1 188 3.8 
3.2 71 2.0 8 0.2 36 1.0 

rtagana .137 14.6 35 3.7 31 3.3 71 7.6 115 
13 0.2 13 0.2 29 0.4 

.104 5.6 4 0.2'. 29 1.6 71 3.8 56 0.9
Kingston 
La Pea 335 19.7 :15 0.9 43 2.5 277 16.3 304 4.8 42 0.7 37:. .0.6 225 3.5 

40. 53 1.4 12 :0.3 90 2.32 0.2. 64 6. 4 87 8.7 156adllin - 155* 15.5 
0.6 44 .0.4 136 1.33.4 443 13.4 24! 2.3 65IMontarrai. 571 17.3 17 0.5 111 	

94 . 1.8 130 2.4368 22.4 376 7.1 152 '2.9
Recite 608 37.1 50 3.0 190 11.6 	 1.53 o.6 35 7.0 108 21.6 45 2.7 8 0'.5 13 0.8 24 
Resiatencia 146 29.2 0.3 12 0.74.0 52 11.6 28 1.7 11 '.7 5'.
Ribeirio Prato 71 15.8 1 0.2 18 

< 7 2.4 18 6.3 4 0.4 - 1 "0.1 3 0.3 
Ban Jua 25 8.7 . 51 1.0 87 1.7o.8 62 4.7 197 14.8 20 4.2 70san' Salnp4or 270 20.3' ,1 

157' 9.9 46.07 6; 0.1 9 '0.1 31 0.5 
Santiago 2301-14.6 2 ' 0.2 69 ­

8 0.3 152 . 399 14.4 135^^ 1.3 .30 0.3 28 0.3 77 0.7 
Sio Paulo 559^ 20.1 

Other area 

0.8 7 1.8 93 23.8 .61, 4.5 7 0.5 7 0.5 47 3.5 
Chaco, rural 103 26.4 3 

61 24.1 1 0.4 17 6.7 43 .17.0 3-2 .3 0.4; 2,. 0.3 18 2.5 
Franca 25 1.1 . - 4 0.3 n 
San Juan, suburban 90 23.7 - 34 8.9 56 14.7 	 0.8 

3 0.2 7 0.4 31 . 1.9 
San Juan, rural 139 30.3 1 0.2 50 10.9 88 19.2 41 2.6 

8.9 28 3.2 39. 4.4.3.9 68 24.3 145- 16.5 78-
San Salvador, r'.al 88 31.4 9 3.2 U 

• 	 Includes one with category 260-266.
 

Excludes one associated cause with other nutritional deficiency.
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The pattern 'of death rates by type of nutritional deficiency was dis­
tinctly different in the 1-4 year age group. The clinica) .evidence was suf­
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 
by or complicated by nutritional deficiency, the assignment was made to pro­
tein malnutrition in which edema was present in 152 or 40per cent of the 
deaths and to nutr'iial marasmus in 94i or 25 per cent. Likewise, in San 
Salvador and in the rural communities near the city, protein malnutrition 
(267) accounted for. high proportions of the deaths in this age group. In 
Cali, Medellin and Cartagena, Colombia, protein malnu'crition 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 lthe rates are shown for the urban and rural areas 
for these two-age groups. 

In order to clarify the relationship of nutritional deficiency as an 
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 havea distinct pattern, principally involving conditions
 
present at birth and immaturity, and thus do not contribute to this analysis
 
of nutritional deficiency by underlying causes. Data for postneonatal deaths
 
and for deaths 1-4 years of age have been combined in Table 9 for the follow­
ing three groups of underlying causes, infective and parasitic diseases (000-136),
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Figure 18'
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Tab lt t l Defi ci en cy A ajo j e a ri d c m. of Deat h , Y #ar e. o aonat g lDea th s .by Underlying Caus e Grou p
i~Qe~~.a~Cl~e d 5or Are"., First reara nstgtj 

Wthu.1 With nutri. with utr With nutri.i 

'UndrTotalauu tina _Wth4ardeahs r ica thnlia Total'Pdryngcu e thsNun- Per aTo Num- Par- tional. Tot01I tinedon tdeiconl daty tiocal~"Nc ePer death. deftliinkNu- Per dath. eiidbar Num- Percent bar cant bar cent bar cent ber centCali Cartagena Kingston 14aPazusesCA1 ....................... Nadellto
667 266 39.9 403 176 43.7 413 131Infective and parasitic 31.7 1366 556 40.7 501diseases .. 373 254 50.7196 52.5 191 129 67.5 171 68Diarrheal disease .............. 39.8 722 433 60.0 283 189 66.8
275 141 51.3 125 e-) 64.0 143
Measles ..................... '8 40.6 395 266 67.3 200
49 32 65.3 17 94.1 
124 62.0Other .. ;............... lt 13 1 *
" ' 23 46.9 236 11929 50.4n-,Nutritional deficiency. 49 3183.8 

........... 19 4
106 - 7 31 83'974Diseases of respiratory syatm .......8 
- 26 - - 54
3 39.8 61 22 36.1 63 15 23.8 423 104 24.6 55 16 29.1 

Other causes .......... . 105 7 3.2 7 23 2.5 15 8 
 1.4 173 19 11.1 log 9 4.0-otro - Raf oitni 
 Ribeilo Pr4to Ban JuanAll causes ...... .... 1465 721 49.2 1471 880 298 170 57.0 143Infective and parasitic diseases'.. 854 578 67.7, 993 704 

59.8 96 67.1 65 24 36.9
70.9 185 125 67.6 91 69Diarrheal disease .............. 497 21 64.6 

75.8 30 16 53.3

NOer 559 393 70.3 147 99 67........ 
 .. 151 4 75.4 1 13 68.4376 70.2 327 24 74.Other-................ 21 14 66.7
.... 206 151 73.3 lo7 68 

24 17 70.8 6 263.6 17Nutritional deficiency.............64 12 70.6 1O 9 90.0 5 1
- 20Diseases of respirato.Y 
84 - 3 - 2.st..... 291 62 ­21.3 232 118 5o.9Other causes ................... 4 23 50.0 25 14 %.o
56 81 31.6 172 12 1 8.358 3.7 47 22 46.8 24 13 5.2 21 7 33.3 

Ban Salvador Santiago B PauloAll causes ........................973 
 414 425 606 235 38.8 1235 88
Infective and parasitic diseases .2 
.. 4 328 52.6 197 106 53.8 W8 336Diarrheal disease 59.2 .............. 
 468 226 48.3 16?7 87 52.1Measles ........................ 3 248 62.9
91 63 69.2 7 7Other ......................... r8 42 51.9
65 39 6o.o 23 
 12 52.2 93 
 46 49.5Nutritional deficiency ............
5. 5 
 '2 3.4Diseases of respiratory systm .... 

36 1 2.8 -2 2 2.8167 48 28.7 186 57 30.6 273 89 32.6Other causes ...................... 
 124 36 29.0 187 71 38.0 322 131 40.7Other area Chaco, rural Franca - Ban Juan, suburban SanAll causes ......... ........... 318 153 
Juan, rural San Salvador. rural
48.1 141 69 48.9 207 80 38.6 357 140Infective and parasitic diseases 39.2 392 173 4.4183 115 62.8 78, 51 .65.4 89.

,. 
46 52.8 170Diarrheal dini.i . ... ....... 3 6 91 6.9 84 49.4 257 147 57.6
 

5 6.8
 
13se............6 6
Meale 6 9145~ 6. 6-....... ......4,538 46 ' 3 52 3 6. Z 105 56
Other ........................... 22 8 6. 53.3 196 107 54.6
Nutritional deficiency,.;........ 21 10 47.6 8 42 15 354.7
9 - - 12 4 15 7 746723 13 56.5 2 78.4 

.19 24 12 50.0Diseases 29of respiratory system -... 
2 -56 172 27 24.5 22 1.810 '45.5 -4 19 35.2 95Other causes ................. 37 38.9 38
54 11 20.4 15 39.529 .8: 27.6 45 15 33.3 63 19 30.2 41 10 24.4 

' Per cent not calculated far base leas than 10. 

diLoeanes of the rrespiratory system (460-519)and all o
nutri,tional-deticiency. The percentages" o
-detr-* i -thes'" ,,,.the excludingvnr causes,eipercenta.s of these deaths with nutritional
deficiency a~a'.associated cause are shown-in Figure 19 for 13 cities. 
For deaths with infectious diseases as the underlying cause
centage with an associated nutritional deficiency varied from 40 

the per­
to 71 for Recife 'and 76 for Ribeirgo Pr~to. for Kingston


For the other two groups of under­lying 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 a basis for community action.
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The two principal infectious diseases as underlying causes,are diarrheal:
 
disease and measles. Table 9'also provides data regarding the number and per­
centages of such deaths in which nutritional deficiency was an associated cause.
 
F6r.diarrheal disease, the'percentages of the deaths with nutritional deficiency
 
alio were over 70 per cent in Recife and Ribeirao PrAto. In early infancy,
 
nutritional deficiency is frequently a result (consequence) of repeated episodes
 
of diarrheal disease. Later in infancy and in early childhood, the deficiency
 
state acts more often as a contributory cause of deaths due to specific causes.
 
such as measles.
 

* Since diarrheal disease is a major underlying cause, the death rates are
 
shown in Figure 20 for infants and in the second year of life. Mortality due to
 
diarrheal disease as an underlying or associated cause is much more serious in
 
the first year of life than in the children one year of age. In infants, the
 
death rates from diarrhea as an underlying cause exceed by far the rates from the
 
same disease as an associated cause. During the second year of life, however,
 
not only mortality from diarrheal disease is much lower, but the difference
 
between death rates of underlying and associated causes narrows and even be­
comes 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.
 

,Figure 20
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During the first year of the Investigeaion, epidemics of measles
 
occurred in several of the projects. Mortality due to this disease was par­
ticularly high in Recife and La Paz,' with rates of 481 and 299 per 100,000

population respectively, as shown in Figure ?1. 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 the eriod 1965-1968 there were only 4 to 14 deaths from
 
measles in Jamaica15)
 

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. 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 percentage of children who had received vaccination against polio­
myelitis, diphtheria, and measles are shown in Figure 21. Vaccination against

measles was negligible in all projects except Santiago, where 37 per cent of the
deceased children 1-4 years of age had been vaccinated. The death rates from
 
measles were high in many areas, and the total number of deaths from measles
 
was 1,198.
 

The impact of effective preventive programs against these communicable
 
diseases 6is
predictable and experience at national and international leveJs
 
is abundant.
 

Judging from this experience, there is much to be done in several of
 
the areas to reach ar acceptable level of protection against these diseases.
 
As discussed previously, an effective vaccination program against diseases

such as measles in conjunctionwith prevention of malnutrition would signifi­
cantly reduce childhood mortality in Latin American countries.
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Figure 21 
FREQUENCj OF VACCINATION AGAINST SPECIFLED DISEASES AND CORRESPONDING DEATH RATES
 

OF CHILDREN 1-4 YEARS FOR 13 
PROJECTS, FIRST YEAR OF INVESTIGATION
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Breast Feeding and Other Factors
 

During the home interviews, information was obtained regarding the
 
parents of the child, reproductive history of the mother, and information
 
related to the deceased child such as breast feeding. In this section, breast
 
feeding and three other factors are considered which have specific relation­
ships.
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Breasl.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 analy7,ed.
 

Data in this presentation relate to children under 5 years of age ex­
cluding th3 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 10 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 22. In Recife and San Salvador, less than 40 per cent of all 

Figure 22
 

PERCENTAGE OF DECEASED CHILDREN UNDER 5 YEARShBREAST FED ONE MONTH
 

OR LONGER INCENTRAL CITIES, FIRST YEAR OF INVESTIGATION
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,Table .10. _Percentage of Deceased 	 Children* Breast Fed One Month or Longer by Age 
at Death in Central Cities and Other Arean, First Year of Investigation
 

28 daya-4 years 28 daya-11 months 1-4 years 
Breast fed Breast fed areast fed 

,Central city and Total 1 month or Total 1 month or Total 1 month or
 
other area chil- lo er chil- longer chil- Ion er
 
- dren um- oer-dren Num- rer- dren Num- Pr­

ber cent ber cent ber cent 

Cali 435 293 67.4 239 144 60.3 196 149 76.0
 
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
 
Medellfn 364 218 59.9 196 99 50.5 168 119 70.8
 
Monterrey 1217 723 59.4 869 457 52.6 348 266 76.4
 
Recife 1328 410 30.9 838 225 26.8 490 185 37.8
 
Resitoencia 292 216 74.0 221 154 69.7 71 62 87.3
 
Riberio Prito 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 932 371 39.8 634 200 31.5 298 171 57.4
 
Santiago 500 287 57.4 404 224 55.4 96 63 65.6
 
Sao Paulo 1032 398 38.6 797 260 32.6 235 138 58.7
 

Other area
 

Chaco,,rural 309 236 76.4 208 151 72.6 101 85 84.2
 
Franca ill 72 64.9 77 41 53.2 34 31 91.2
 
RiberAo Preto, rural 57 29 50.9 39 13 33.3 18 16 88.9
 
San Juan, suburban 201 107 53.2 159 75 47.2 42 32 76.2 
San Juan, rural 346 219 63.3 252 142 56.3 94 77 81.9 
San Salvador, rural 375 229 61.1 185 79 42.7 190 150 78.9 
Santiago, suburban 72 43 59.7 63 38 60.3 9 5 g" 

St. Andrew, rural 56 45 80.4 30 24 80.0 26 21 80.8 
Viacha 34 32 94.1 17 16 94.1 17 16 94.1 

'Excluding neonatal deaths; in families with home interviews.
 
"Percent not calculated for bnnaless than 10.
 

deceased children between 	28 days-
11 years of age had been breast fed for at
 

least one month, while in 	 Cartngena, -a Paz, Kingston and Resistencia more 

breast fed the same length of time. In general inthan 0 per cent had been 
the rural areas (Figure -3) 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 Lhat the proportions breast fed of the 

1-4 years of age were higher than of children who diedchildren who died at 
and 25). A striking example of this
in the postneonatal period (Figures 21 


is in Sgo Paulo as shown below:
 

Breast fed,
Deaths .

.'Number Per cent
 

797 260 32.6
Postneonatal 


1-4 years 235 138 58.7
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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
 

Figure 24 

PERCENTAGE!OFDECEASED CHILDREN* BREAST FED.ONE MONTH OR LONGER FOR 2 AGE GROUPS
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difference of 23.8 was nobed in Monterrey. At the two extremes, with high and
 

with low proportions breast fed, the differences were small. In Recife, low
 
' ln Cartagena and Kingston, the
percentages were noted for both age groups.
 

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
 
Also, these same cities have other
small proportions of children breast fed. 


unfavorable conditions such as limited prenatal care and piped water supplies
 
Thus, limited breast feeding and
available to only a small portion of homes. 


several other negative factors in combined action contribute greatly to exces­

sive death rates in these areas. I0urther analyses are indicated for greater
 

understanding of the effect of breast feeding on mortality.
 

Infant Mortality in Products of Previous Pregnancies
 

From data regarding age at death 'and live births, infant and neonatal 
death rates in 'products of previous pregnancies have been calculated. 
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 
26. 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.
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Education of the Mother
 

The years and level of education of the mothers of deceased children
 
were obtained in the home interview and are presented in three divisions (Figure

27). 
 Here again, as in many of the factors considered, there is a 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 in the other cities (35.9 and 25.3 per cent respectively).
 

Figure 27
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Water Supply
 

The type of water supply available,to the families of deceased children
 
was investigated during the family intervie.. As in th case of other environ­
mental'and socio-cultural factors, the completeness of-the information depends
 
on the success in locating the homes.
 

The information on water supply was limited to' piped.,waer inside or 
outside the house or other sources of supply'. As"presented in Table 11 and 
Figure 28, piped water, either inside or outside the house, war 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 Saitiago. In 

Table 11. Water Supply inHomes of Deceased Children under 5 Years in
 
Central Cities and Other Areas, First Year of lIwestigation
 

Piped water Other or 
Central city and rotal In house Outside unknown 

other area .iomea* 
Number Per 

cent 
Number Per 

cent 
Number Per 

cent 
Call 667 365 54.7 251 37.6 51 7.6 
Cartagena 410 117 28.5 229 55.9 64 15.6 
Kingston 841 164 19.5 631 75.0 46 5.5 
;Ls Paz 1,078 194 18.0 422 39.1 462 42.9 
Medellin 497 335 67.4 90 18.1 72 14.5 
Monterrey 1.809 437 24.2 956 52.8 416 23.0 
'Recife 1,817 108 5.9 165 9.1 1544 85.0 
Resistencia 428 33 7.7 25 5.8 370 86.4 
Ribeirdo I'rito 226 94 41.6 48 21.2 84 37.2 
San Juan 
San Salvador 

128 
1,273 

81 
117 

63.3 
9.2 

27 
653 

21.1 
51.3 

20 
503 

15.6 
39.5 

Santiago 743 507 68.2 175 23.6 61 8.2 
rFloI~jlo 1.86,1 -A)? i'/.6 286 15.3 879 47.1 

Otl-.,r oare'n 

Cinro,
Frannca 

rural 6 
16(I 

1.1 
;'1 .4 

11 
?6 

2.6 
.P.4 

403 
1 39 

)6.0
66.;) 

hii,'ir 1 
'an huni, 

I'ri~lo, rural 
uturbn 

'17 
,45 

',i 
56 

11.1 
16.3 

46 
5P 

4'7.4 
15.2 

17 
25 

17.5 
68.5 

!ln JUI11, rural 5?A 23 4.4 21 4.0 480 91.6 
'ian SaIvndor, rural 464. 2, 0.4 63 13.6 399 86.0 
Santiagno, ouburban 98 16 16.3 47 48.o 35 35.7 
St. Andrew, ruranl . .83 :4u '4.8 .38 45.8 41 49.4 
Vinch... .. . 5 20 37.7 21 39.6 12 22.6 

*With family interviews., 
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,the ol6ombian pre tS dfCali and Cartagena, location of homes wis unsuccess­

ul"for over 30 pir: 'ent of the'deceased childr6n~andithus-environmental con­

ditions are not kn6wn 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 11 and shown in Figure 29.
 

The central cities said 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
 
Thus,
to a high proportion-of-homes have intermediate positions-in mortality. 


the provision of water does not appear to have the same inverse correlation
 

for these areas as presented in the Progress Report, June 19?0. Within Brazil,
 

the inverse relati6nship is noted and likewise, when urban and rural areas in
 

projects are studied. In Figure 30 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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between mortality and availability of piped water. Thus, it seems evident
 

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 highmr~ality"in infancy 

and.childhood particularly, in areas in which breast.,feeding and other sources 
of :high quality nitrients are insufficient.' 

Figure 30
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In summary, wide differences are noted in social and biological factors
 

affecting mortality in these families of deceased children. The reproductive
 

histories reveal serious pregnancy losses in several areas and high infant mor­

tality of previous products of these mothers. The relation of breast feeding
 

to infant mortality requires further exploration. In general, the data indicate
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'sufficienit!different' pattez is! f h s o i l ~ J~~r1l r b o o i n
 
'chirabtbristics;to'recommend collebtoion6f complete and'accurate data on
live,'births and infant deathsfor'analysesrfor greater understanding of:

hatalitv and mortality':in each"country.
 

Utilizatinn of Results
 

An imporvant objective of the Investigation is full utilization of the
:findingsifor-locai, national and international actions. 
Although the pro­jects were conducted in specific areas, certain results serve also for indica­tion of problems in other areas of the countries and for neighboring regions.
Serious problems revealed, such as nutritional deficiency, deserve additional
.s-itdies for measurement and actions at the local level. 
There are several
important fields for action which include among others maternal and child
health and research and teaching.
 

I Integrated Maternal and Child Health Programs. 
The comprehensive study
Of.mortality in childhood, taking into account the multiple causes of death
and the determination of contributing factors, provides measurement of the
,majorproblems 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 condi­tions 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 thefIrst year of data collection, it seems evident that in several areas and pos­sibly in several countries 
the health problems are serious. 
Indeed there
seems to exist an unavailability and/or subutilization of basic health serv­ices, such as prenatal care, hospital services for delivery, and prophylactic
health services against childhood diseases and nutritional deficiency.
 

The magnitude of thene deficicncien is increased by the reciprocal
actions of unfavorable factors prevalent in these areas. 
Such is the case
in the low levelof education in general, the inadequate environmental sanita­tion, 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 re­quires 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.
 



.Research and Teaching. Communitycentered!research,,in health problems
 

nnideal method for faculties of medicine and public health:to obtainTknow­is 
ledge;,,of localicenditionsand to teach from their findings and experience i
 

locally. The ptatterns of mortality in irfancy and childhood vary widely and
 
:an actions be taken. Problems
only through knowledge of the specific problems 

be solved by the leadership
have been revealed in the Investigation that can 


This program is only a
of health authorities and faculties of such schools. 

Greater par­:beginning, involving 14 schools of medicine or public health. 


ticipation in research by such faculties in the Americas will have immeasurable
 

benefits.
 

In the area of education, the material collected locally should be used
 
for lteaching 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, is highly 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 relIated 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 ntudies of the longitudinn1 type in human reproduction 
taking into account biologicl , social and environmental factors are highily 
recommended in order to understand the differences in patterns of vital want­
nrge. Thin knowledge is easential for sound programs oriented to attaining. 
optimal reproduction and health of the product of conception.
 

October 1971 
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