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INTER-AMERICAN INVESTIGATION OF MORTALITY IN CHILDHOOD*

q*udy of Causes of Mortality of Infants
aud Chlldren of ‘Tatin‘America**:
Ruth R. PufTer, 'Dr.P.H., Principal Investigator.
Carlos V. Serrano, M.D., Co-Principal Investigator:

The Inter-American Investigation of Mortality in Childhood is a conti-
nental, rollaboratlve study whose overall objective is' the development of
accurate and comparable statistics of causes of ?eeth of children under 5 years
of age in widely separated areas of the Americas‘l Among the specific objec-
tlves are two 1nvolv1ng nutrition, namely: o

1. 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 informe-
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 determlnlng 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 Unlted utates of America to the Pan Ameri-
can Health Organlzatlon..

“Report to be presented to the, meetlng of the Proteln Adv1sory Group (PAG)
on-26 October 1971, .



Mortality by Age Group

The first 5 yecars 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 relailively 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 goa%s set by the ministers of health and stated in the
Charter of Punta del Este 3). Relevant aspects in infant and early childhood

.mortality will be discussed,first 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 f{irst 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
INPANT HORTALITY BY AGE GROUP IN CENTRAL CITIES,
'PIRST YEAR OF INVESTIGATION
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,,,ﬂ#;hé“infaht death rates in the 13 cities vary from 41.9 in Kingston
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
INFANT MORTALITY BY AGE GROUP IN 7 PROJECTS WLTH URBAN AND RURAL AREAS,
FIRST YEAR OF INVESTIGATION
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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, l-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. ‘ B



Flgure 3
,HORTALITY OP CHILDREN 1 YEAR” AND 2-4 YEARS IN CBNTRAL CITIES.

PIRST YFAR OF INVESIIGATION
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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 11fe,
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 exceedlngly 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, Ribierdo Préto 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 communltles near San Salvador in
the 2-4 year age group.

-~Figure b .
[MORTALITY OF CHILDREN 1.YEAR AND 2-4 YEARS IN URBAN ARD nunAL AREAS.
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—The.section: on mortality by .age group- has- indicated excegsive mortality
in 1nfancyfand‘1n the second ‘year.of life- 1n several. cities and eapec1a11y in
rural areas of projects of La Paz and San’ Sa1Vador. “In" the following sections
the principal .causes of these high death rates will be analyzed.

Infant Mortélity*by Cause .

‘' Bfforts have been made to obtain a complete record of the past his-
tory and fatal illness of the chlld, results of 1aboratory and other exam-
inations and autopsy findings in order to determine the multiple causés. of
death, This approach is permlttlng the establishment of important inter- .
relationships as well as a precise measurement of high risk conditions such
as 1mmatur1ty and nutritional deficiencies.

All pertinent information collected in the study of each death is con-
gidered in the assignment of causes of death. The starting point is selec-
tion of the underlying cause for which the international rules o{ §election
and modification of the International Classification of Diseases't) are fol-
lowed. The associated causes are assigned next in accordance with rules and
codiﬁg p{gsedures 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 G, 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 similar data for urban and rural aress
of four projecls. For four other areas, i.e., suburban communities near Santiago,
rural St. Andrew, rucal communities near Ribeirdo Préto, ~nd "1acha, less bthan 106G
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 mortallty from these causes,whlch are present at birth or result from
maternal “conditions &and, therefore, act mainly in the neonatal period,is less
than that observed in death rates from causes influenced by the envzrogment
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‘Table 1. Underlying and Associated Causes of Infant Deaths in Broad Groups with Rates
- per 1,000 Live Births in Central Cities and Other Areas®, First Year of Investigation

Nutrie

S : i Reapi- Certain perinatal
e Infectious Other
: . All ceuses tional ratory causes
; Oentral alty and diseases | joriciency| disemses | Immaturity| Other causes
3o’ Eype of omuse’ " [ W O T S
B . ufti= -{ Num- - - - - - ]
dsieroe s ] ver o -RA8] per Bate| o, Rate| yor: Bate|yen Rate | op  Rate] pgy.. Robe.
" Underlying ...e..eqd 659 '53.1| 261 "21.0| 37 3.0l 86 - "6,9] 7 0.6]194 ' 15.6] 74" ' 6.0
Associated .......J1055 85.1] 139 11.2]148 119|191 154|171 13.8 164 13.2{ 242 19.5
Cartagena ) ‘ e ) oy
Underlying «eveesoq 451 48.0] 162 17.2| 29 3.1} 48 511 11 1.2 137 0146|640 6.8
Amsociated .......J 833 88.6] 132 140|208 115|120 12.8|128 13.6f112 11.9{ 233 24,8
‘Chaco,Resistencia . : ' :
Underlying «......q4 380 75.0] 164 32,8 11 2.2 b 9.2
. Associated ...eseed1505,201,0), k. :8,81235. 2%.00..7% . ] 327, 254
Chaco, rural - S IR R B (
.. Underlying . 330 ° ‘84.6] 1k 36975 C 1.3]° 61 7413,1,
‘‘Associated ‘s ‘3027t 77.4| 735:11°9.0 987 26,1 1 71 - 1802
Kingston:' =~ -t | FOEEEECIN] SO EN AL PRI R TN
(. Underlying .veqesed 776 . 41,9 211 (1L41 12 ,0.6] 59 W2 77
““Associated ..i... . q1324° 71,6 157 7 8.5] 92" 5.01 117 - "6, 288~l'~-15.6\
La Paz I e Jee P
Underlying seeese.q1297 76.3| 391 23.0{ 26 1.5 22 136 8.0
+; Associated seesesedll23 8_3.7 108 6.4 309 18.2]292 . 17.2 2u3 . 1‘03 168 .99 3‘0_3’, 17.8
Medellin - N R B B (TR RN I
. Underlying ..e.oood 463 146,31 176 17,6 | 15 5|5 so0f & o.k[137 137 ‘81 sy
" ’Asmociated. e.eeeeeq 830 83.0] 91 9.1 140 14,0123 r:12.3 |12k - 12,4 |-1bb 144|208 20.8,
Monterrey N AR 309 3119u uo 1 i 1 3'0'.2f.}" 5
" Underlying «».es+.41909 57,7 757 22.9| 31 . 0.9 2177 94| ko L2 o1 X .
., Associated ....... {3476 105.0f 432  13.1 ko 16,3551 16.6 M1 12.b 489 14811053 31.8
" Underlying «ereesoq1500 9L.5| 745 45k |31 1.9)192" 117 | 32 - 2.0 345 21.0{ 155} -9.5
.t "Apsocisted «...... 42032 178,81 457, . 27.9 | 577 . 35.2| 529 32.3.1356 2L.7 24?7, 15.1| 766, . 46,7
Ribeirdo Préto, city T BRI FE T P ST _ N
Underlying .......q 211 46.9| 82 18.2| 1 02| 22" &9} 1 0.2 77 171 28t 6.2
Associated .......| 443 984 35 7.8] 70 15.6| 75 16.7| 78 17.3| 58 12.9) 127 28.2
Ribeirdo Préto,Franca| .. e s e ] o IR i
Underlying .+.e...q 213 B4,2] 8 "3ho| 8 3.2| 22 8.7 - 69 .27.3| 28 1.1
Associated +...00.d 391 15H.51 27 10,7 53 "20.9]'37 46| 77 30.4| 66 26:1| 131 ' 51.8
San Juan, city R PRI S . A
Undermina eeveessd 122 “207 37 1209 N 2 007 16 506 l 003 w 1705 16 506
Ansociated ........f 268 93.7| 43 15.00 23 8.9 32 1.2 ko 1b4.0| 65 22.7 65 22.7
8an Juan, suburban ' o e RS R
. -Underlying .......o 317 83.4) 96 253] 17 45| 58:7 153 | 1 03}103 '27.1 b2 1
Asnociated se.....d 692 182.1[106 27.9|.73 19.2| 9 2k7).96 - 25.3|122 32.1} 201 :52.9
‘8an Juan, rural . S PR . ; T L .
Underlying sc..... 449 98.0|159 34.7| 26 57|00 21.8| 3 07|15 251 4. 10.0
Associated ........ 885 193.2|139 30.31113° 2k.7:|127 - 27.7 (119" 26.0 121 26.4| 266 58.1
San Salvador, city N
Underlying ........1020 76,7517 38,9} 20 1.5[153 15| 2 0.2]|222 167 106 8.0
Amsociated .......d1765 132,719z 144|250 18,8294 22.1 |231 17.4 (187 141 611  45.9
San. Salvador, rural SNSRI ES AR o PRTOSTSTR o ot NP B BT PR TR B e
Underlying +ose..o 284 101.4]169..60.4 | 9., 3.2(.38 13.6] 1 . o.s| 40 1h3| 27 9.6
© 'Associated ....... 406 145.0] 64 ' 22.9'| 79 "28.2) 68 2k.3 .33 " 1L8'21 7,512 504
Santisgo, city A R SRS A B N A Y R LK
7 Underlying sschesed 798 50,5 | 202+ 12,8 | 28 5248|2021 12:8+): 1.+ 0,1:]207 ¢ 13,1158 110.C
. Associated ........1h53 . 92,0119%  12.3 1203 .12.8f220 13.9 1195 12.2 232 11,5,-,9.,3.)91(,_,2.!':..?
Sio Pnulo o ke e ("'—‘ﬂ:-" v P e “ ,' L :V“i Cinr e J ,.‘ .' ..,’ r';‘.,-_.‘l
Underlying «cveeseol917 69,0 673' 2Wi2'| 44" '1.61337' 7 12.1 |'30 " 11| 516 ‘18.6 319754
Aesocinted «eeves..3818 137.3 16535 19.2 |516 18.6]506 18.2 |560 20.1 |473 17.0[1228 L2

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



vhich ‘are more 1mportant in the postneonatal period.

- 7 -

The death rates from

these, per1nata1 causes may ‘be serlously affected by reglstrat on practlces and
‘the failure to include deaths of infants of ‘low birth weimht. "

Figure 5
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Figure’6
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The-infective and parasitic diseases constitute another’ 1mportant group
of’ causes of infant deaths. Since at this age this group is composed almost
entlrely of infectious diseases, it is so designated in this section. The
death rate from this group varied from the low rate of 1l. b per 1,000 live’
blrths in" Kingston, to the high rates of 45.4% in Recife and 60.4 in the rural
communities of San Salvador. In these rural communities, 60° per cent of the
1nfant deaths were in this group and in Recife, one-half of the .infant deaths
were attributed to infectious dlseases.

! The third 1mportant group;was diseases:’ £ the respiratory system with
relatively high rates in the city: of La Paz: andlln the ruralk_reas “of’ Chaco ‘
and San Juan Provinces. '

[ R son
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The assoc1ated as well as the underlying causes of death contrlbute to
our knowledge of factors responsible for excessive mortality. The associated
causes of’death have:a markedly different distribution ‘than the underlying
¢auses’ (as shown’in Table 1 and Figures 5 and 6). Accordxng to the rules
of the International Classification, immaturity as an underlylng 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 1mportant cause responsible dlrectly 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,
nutritional deficiencies 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.

BT Both 1mmatur1ty and nutr1t10na1 deficiency indicate a deficiency in
welght and development of a child. If immaturity, 777, is assigned, a code
for nutritional deficiency is not needed to describe the deficiency state of
.the.child. 1In 'areas where bixth 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 dupllcatlon and permlt addition of these causes' to
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thelr d1rect or 1ndirect role 1n morta;mty. TableJZ igives:the numbers of
deaths w1th rates from these two causes,gseparately and;combined.. Also;nthe
Yates are shown in Figures 7. and 8.

Table 2.! Iamaturity énd Nutritional Deficlency ss Asscoiated Causes of’
- Intant Deaths with Rates per 1,000 Live Birtha in Central Cities -
and Other Aress, First Year of Investigation .

Underlying or aauociated cause
Immaturity .
. . . Total .
RN Hap or nutri~ Nutritional
Ceutral city and ”;nf:gt © tional - | TOAturity | 4oriciency
o other uru eaths deficiency .
gg- Rate g::- Rate I:\;:- Rate- :‘::" - Rate '
Cali’ ’ 659 ‘53.1| 363 29.3 |178 144 185 1h4.9
.Cartagena : 451 u48.0| 276 29.4[139 14,8 [137 146
Kingaton 776 W1.9| 487 26.3 1383 20,7 104 5.6
Medellin | w63 . 46,3285 28.3 {128 12.8 {155 - 15.5 -
Monterrey 1909 57.7[1022 20.9 451  13.6 | 571 1?.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
Ribeirfio Prato 211 L46.91150 33.31 79 .17.6| M 15.8 -
San Salvador 1020 76.7| 503 37.8 233 12.5]270 20.3
Bantiasgo 798 . 50.5| 424 26.8 |19k 12.3 [2%0 146
8#o Paulo 917 69.0fr149 W.3159%0 21.2]559 20.1
Other area® o
Chaco, rural |33 84.6{155 39.7| 52 -13.3]103 .26.4
Franca 213 842|138 k5| 77 30.4| 61 241
San Jusn, suburban |'317- 83, l& 187 L49.2] 97 255)| 90 23.7
San Jusn, rural Lyg 98,0| 261 57.0 |122 26.6 {139 30.3
San Sslvador, rural| 284 101.4] 122 43.6] 3% 12.1]| 88 3.4

*Excluding 4 areas with insufficient deaths for analysis.

N In the areas wi*h hlgh infant death rates such as Recife, rural'San-

: ualvador, 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 1n ‘Recife is pgreater than the variation in the rates due to immatu-

-rity as an underlying or associated causs,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™
,dlsease, preventive actions against these contributory causes may be as 1mpor-
‘tant or even more 1mportant 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 reductlon
of infant mortality would -thus require both the reduction of deaths in the-
hlghly 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.



- 11
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markedly as given in Table 3.
the neonatal rates in all of the citi

- 12 -

The underlying causes of neonatal and postneonatal mortality differ

The postneonatal death rates were higher than
es except Kingston, San Juan and Ribeirdo

Préto, which had the lowest infant death rates. The death rates from infec-
tious diseases in the nheonatal ‘and postneonatal periods are shown in Figures

9 and 10.

Diarrheal disease, which is shown in the figures, constitutes a

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

Table 3o tnter

R M

lyiﬁg C|nb;l of Neonatal ind Postneonatal Nesths with Rates per 1,000 Live Dirthe
in Central Cities and Other Aress®, First chr of Investigation ’

Underlying cause

T

bl

;‘Niqnﬂtall

Pont«
neonatall

Pos

Neonatal neons

te
tal)

Poet~-

Neonatal neonatall

Neonata1| Fost-

" [Wiagy

o Niwt -,
ber ¥ }o ber Rate

[
ber Rate

Num= -
ber Rn.l';" Rate

ber Rate|

Nul-pote

Num~

ber ber

ngggntgl

Rate

Poat-
neonatal

Num~
ber

Neonatal

Nomepote

ber Rate

Cali

’ Cartagens

Chaco-
Resistencia

Chaco~Rural

Kingston

All COUBEN. eavrserasaarrrorssnsrnsssreces

Infective and paranitic dineases.,.000-13%6

Dinrrheal disease. ooiviarscassssnss 009
HenB)eB . aserirreverresasosrsivecreed05D
OtheTe.sseeseresssessesssRent of 000136

Nutritionnl defSciency..eecisesess 260-269
Dineasen of respiratory ayst
Conge'.ita) anomalies.
Certuin perinatal caus
All other CauUBeB.sscetscsrcsttrrsccreansas

460-519

vAll CRUBEA. s ososcocatessssssrssasesastsns

All caunen...ocves

Diarrheal disease..
LI T 1) U7 T
Other.....

eesreerneatanee

Infective and parasitic disenses., .000-136

seoness059
of 000-136

Nutritional deficiency....cocsveses.260-269
Disenses of reapiratory system.....#60-519
Congenital anomalies...coeeesvrnnes
Certain perinatal Causes..coessvves
Al) Other CAUBEB esrsrssocsrsssocrssrvenss

20-759

heceresserisesreerertr e

Infective and parasitlc disesses...000-136

Diarrhenl dineaE®. ..t viisiiiersesnses009
MORRLOR, s v carrrraranrsnacrsvavevesess0ID

Other.iveveness

Diurrheal disease

Otheresscrsrosases

IXXERIE N

Nutritions) deficiency...
Disesaen of reapiratory s
Congenital anomalies.....
Certain perinatal causse
All other causes.....

at of 000~1%6

trsssroarsrne

All CAUARE. . esesscosssscctrsossasranavass

Infective and parasitic diseases...000-136

vesessseseses09
rereeeveess’s035
..Rest of 000-136

Nutritional deficioncyeesessssssss 260=269
Diseases of respiratory cystes.....460-519
Congenital anomalieB..ceccsosccssens
Cortain porinatal CRURSB..ccrcroees
All other COUBEB.ccvciontrccastovenrcncass

740-759

362 29.2

221 17.8

192 15.5
“9.0.7
2

- 37
59
12
2
3

297 24.0

19

28 23,2
35 3.7
’ 9% 1
I
2

233 24, 8154 30,8 226 45,2
127 13.5

2.7

19 3.8 145 29.04

0.2 2.
0.4

2.9
3.1
b
1.4

<k

1.

1.
1.
113 22. -

7 1.

[ X R

115 29.5

21 5.k
8 21

a15 95.1
123 31.5

507 27.4

7
b o]
Lh

269 14,5

137

121
2
1h

12

4.0
1.6

2.4

19 1.0} 4
2.1

38 30
349 18.9] 3
27 1.5 47

-7 Monterrey

Recife

Ribeirdo Prito-
City

750 b4,1

331 19.5

225 13.1
3.9

191 19.1

20 2.0

1.2
8 0.8

272 27.2856 25.
156 15.6)

053 31.8

618 18.7

3} L 13,3
57
120

139

%
5 63 .
s 1 00 % o
.31 86 2.6{ 225 N
1 s
1 6
6 1.8{:10

68 2.1
.11502 15.¢]
60

MWD OO v

1
3
0
6
1
0
3

.

- 100
50
) !

155
19

2

110

936 57.1
650 39.6
500 30.3

6.1 -
3.0l &4

108 24.0{103 22.9

67 14.9
o 8.9
8 1.
19
- 1
5 1.1] 10
7 1.6 S
B1n3| -
3 0.9 2

F +nO Fe
& =N O

Ribeirdo Préto-
" Franca

8an Juan-City

an Juan-Suburban

San Juan-Rural

San Salvador~
City

116 45.81 97 38.3

57 22.5

52 20.6
1 0.k
1.6

3.2
"9
1.6

4
8
15
i

13 51

S4 1
25

17 3

8.9)153 4o.3

?19.2

164 43,2

47 12,4
- 13 3.4
13 3.4

- 17 4.5

6| 48 12.6) 22
6 4 il e
4 - 1118
6 22 5.8] 5

2"

260 56.8
121 26.4

361 27.1]659 49.5

81 6.1} 436 32.8
Ll
1

.. Ban Selvador-’
Rural

8o Paulo

78| 41-14.6] -

9-33.6 190 62.9

31 11,1138 49,3

12 43115 4.1
1 3.9
12 4.3
9 3.2
28 10.0
6 2.1

29 10,4

10 3.6
7 2.5

154

16
28
171 1

»
2

s 1.8 9 3.2

”

489 30.91968 34.8
174 11,0214

4 0.3

949 3k.1

459 16.5
37 13.5
25 0.9
51 59

42
223
50

10
165

7.7

9.7M7 6.2

1.0/ 43

1.8 2
0.80114
2.3155 2
0.1536 19,
4,9 47 1.

1.
0.
b,

1
1
[«
3
7

*Excluding 4 areas with insufficlent desths for analysis.
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The; differences in death rates from these: causes are great espe01ally in the
.postneonatal . period, varying in: the cities from YRS per 1,000 live births in
‘Kingston: to 39.6 in- Reclfe and 49.3 in the 'rural '‘communi tles of San Salvador.

Figure 9~

NEONATAL: AND POSTNBONATAL HORTALITY DUE TO INPBCTIOUS DISRASES A“
' UNDBRLY!NG CAUSE IN CENTRAL ClTlBS FIRST YBAR OP INVESTIGATIQN

Deitﬁi per 1,000 live births

20 30 40

0 10

RECIFE.
SAN SALVADOR
RESISTENCIA
LA PAZ
MONTERREY
CALI

SAO 'PAULO
MEDELLIN
RIBERAO PRETO
CARTAGENA
‘SANTIAGO

SAN- JUAN
KINGSTON

1] v L}
Postnconatal

BRIttt

B Diarrheal BN Other infectious
disease diseases
. Figure..10

" NEONATAL™ AND POSTNEONATAL MORTALITY DUE TO lNFECTIOUS DISEASBS AS UNDERLYING

Nefo )
CAUSE IN URBAN AND RURAL AREAS OF 4 PROJFCTS. FIRST YEAR OF’[NVESTXGATIOQ_

Deaths per 1,000 live birchs

S0 "10-1:15

o . 10 20 30 ‘40

- T Y ]
Neonatal

(I

SAH SALYADOR . Rural
AR A ;” o ., Cicy
T o
"GHACO" Ruval
PROVINCB :Resistencla

’ Rural
Suburban
City

s&n*ﬁukn
PROVINCE

RIBBIRKO PRETO Pranca
AREA™ o .C;ty

'SR Diarrheal

';‘dlgpasc

L4 L] L
Postneonatal

Hhpiaam

i

s

PMother infectious
diseases


http:Figure.10

-1k -

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 rlsk condition. By itself it could be considered as. a'state.of
nutritional and developmental. deficit and, on the, other hand,:-greatly: increases
vulnerablllty to environmental conditions and to nutritional ‘deficiency.ii#

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 Santlago. 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 newborn{11)

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 L. pistribution of Infants Dying in Neonatal Pericd by Weight at Birth
in 13 Projects, Firat Year of Investigation, and United States, 1950

Nunv Per | Num- Per |Num- Per | Num- Per | Nuzm- Per | fum~ Per Num- Per
ber cent|ber <cent|ber cent|ber cent|ber cent|bter cent ber cent

Birth weight in grems*®

Chaco Kingston La Paz
Cali Certagena Province Aren Aves Medellin Monterrey
Totel deaths «veveerss. |297 218 269 534 569 191 856
Woight atated .eseesess {137 99,9 | 249 100.0 | 163 100.1 | 466 100.0 | 246 100.0|158 100.0! 591 100.1
1000 or 1e8s «.e.ees | 15 10,9| 21 21| 21 12,9]| 83 17.8| 23 9.3] 23 14.6 s0o 8.5

1100-1500 seeseevess | 29 22,2 36 2b.2| 24 14701126 27.0] 4O 16.3| 39 24.7 89 15.1
160022000 «ssesvcess | 30 21,9 33 22,1 W1 25.2{110 23.6] S2 21.1] 3% 21.5 89 15.1
2100-2500 sesccssess {20 1“-6 22 1".8 20 12-3 “6 : 9-9 55 225“ 16 10,1 91 150“

2500 or leaa e o 68.6/112 75.2}106 650|365 78.3|170 69.1/112 70.9| 39 540

$'2501%3000: ool 13| 17 1Lb| 19 1.7| 32 69| 50 20.3] 27 17.1| 96 16.2
3100-3500 ..veeeeies |15 20091 11 7.4 22 13.5| 43 9.2| 13 53| 15 9.5| 98 16.6
3600 and over ...... | ? 51y 9 60| 16 9.8} 26 56| 13 53] 4 25 78 13.2

Riveirlo San Juen |San Salva-{ Santisgo United States**

) Recife Préto Area | Province dor Area Area 8do Paulo 3 montha, 1950
Total deaths secescees : 56‘0 ) 269 "10 . "55 33? %8 167"1 100,0
Weight atated ........ [319 100.0 |209 99.9 |368 100.1 {330 99.9|309 100.1|812 99.9

1000 or leas .ccovsee 39 12‘2 26 120" 30 8'2 “3 1300 16 502 92 1103 3“2" 20'5

11001500 ceecesesse | 20 21.9| 38 18.2) 68 18.5| 68 20.6| 58 18.8] 99 12.2 || 2801 16.7
1600~2000 .seeeesess | 64 20,2 | 50 23.9) 80 2L,7) 65 19.7| €4 20,7]|152 18.7 || 203 1h.4
2100-2500 s.eecerees | S2--16.3| 33 " 15,8 57 15.5| 49 148 61 19.7|1k0 17.2 || 2078 12.4

2500 or lees ....... [225 70.5 147 70.3 |235 63.9 {225 68.2 |195 644|483 59.5 [liovo6 k.0

2501-3000 <osseeeaee [ 37 11.6| 28..23.4| 50 13.6] 56 172.0| 49 159127 15.6 ] 1912 1.4
3100-3500 <oesecesse| 34 20,7} 210 10.0| 36 9.8] 38 11.5( 33 10.7|116 1.3 2112 12.6
3600 and over ...... | 23 7.2 13 6.2 47 12.8| 11 33| 28 9.1 8 10.6] 2011 12.0

*Rounded to hundreds of grams, except 2501-2549 grams.
**Squrce: National Center for Health Statistios, Washington, PHS Pub. No. 1000, Beries 21, No. 3, July, 1965.
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Figure- 1l -
PERCENTAGE DISTRIBUTION OF NEONATAL DEATHS* BY BIRTH WEIGHT IN 13
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.Causes of Mortality in Early Childhood

‘. Mortality of children 1-k 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

Té.bié 5. Deaths: from all Causes and with 'Nuttitior‘xal‘ 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

1

Deatha Deaths ‘ Ngtritlonal deficiency
o all | w:i'.tl-l .| Underlying |- Associated cause
L .. pnutritionalf. -
Central city and cause , deficiency | cause "' Dotal Contri- Conse-~
other area : . AN | o ' - “butory guence
it :Num- Num- Num- Num- ‘g Num-

ber Raf.e ber Rate ber Rate ber Rate ber Rate
Cali 1188 3.8 69 141119 2.41 ok 1.9 25 0.5
Cartagena J1s 32| 4 13| 70 1.9|.47 13| 23 0.6
Kingston - 56 - 0.9 14 0.2 42 --0.6]°29 - 04| 13 0.2
La Paz 304 4.8 | 24 0.4 ] 280 L.L]181 2.8} 99 1.5
Medellfin 156 4.0] 39 1.o0{117 3.0] 9 2.3| 27 0.7
Monterrey 2hs 2.3 | 34 0.3]211* 2.0|136 . 1.3| 75 0.7
Recife 376 71| 53 1.0 |:323 6.1].279 = S.2| Wb 0.8
Resistencia ks 2.71 9 o0.5).36 2.2:i27 . 16| 9 0.5
Ribeirdo Préto 28 1.7 2 0.1)v26 L6t 2b 14| 2 0.
San Juan BT o 1 ol s oklc2 0.2 2 0.2
San Salvador - 1208 ' ko) b1 47 0.¢
Santiago k6 0.7 b 11 0.2
S8o Paulo 113 20 25 0.3

Other area” fj'f -

Chaco, rural 61 13 1.0
Franca o 23 1 0.1
San Juan, suburban’ 15 5 0.4
Sen Juan, rural :F Ly 9 0.6
Sen Salvador, rural 145 19 2.2

* Excludes 1 associated cause with other type of nutritionsl deficiénc
Excludes 4 other areas with insufficient .deaths for analysis.

2,f9r‘ 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 rétéé, 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 1. 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 12 .

MHORIALITY FROM_ALL . CAUSES AND WITH. NUTRITIONAL DBFICIENCY OF CHILDREN-1~4 -YEARS:
. iN CENTRAL CITIES PIRST "YEAR: QP INVESTIGATION

Deaths per 1,000 population
o .2 4 6 8 10 0 2 4 6

Racxis

LA PAZ.

SAN SALVADOR
CALI
HEDELLIN
CARTAGENA
RESISTENCIA
MONTERREY
SAO PAULO
RIBEIRAO PRETO
KINGSTON
SANTIAGO

SAN JUAN

1967
UNITED STATES

L] Underlying
"B Contributory
- Consequential

Figure 13
MORTALITY FROM ALL CAUSES AND WITH NUTRITIONAL DEPICIENCY OF CHILDREN 1-4 YEARS
*IN URBAN AND RURAL AREAS OF 4 PROJECTS, PIRST YEAR OF INVESTIGATION
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77$éhiéf6-fﬁﬁdériying:and Associated Causes of Deaths of Children 1-4 Years
- lniBroed- Groups with Rates per 1,000 Population in 11 Cities and 3 Other

_Areas, First Year of Investigation

r PRI R ALY

Respira- | . Nutri-

:ngentral'city'and : diseases | deficiency
" " other area T R
SR . Num- | Num= Num- Num- Num-

Cali
Underlying o«ees[;200.0 .
Associated eoesddf 535,

Cartagena P j}”'
Underlying cssess ‘v
Associated ¢eeoeef

Chaco ~ Resistencia
Underlying eceeee
-Associated ceeees

Chaco, rural
Underlying eeesee
Associated ececsss

Kingston Coree |EERR
Underlying s eeoosfidld
Associated. s ees|2

La Paz

‘ Underlying sscsne 616 9- 6 391 6! 1 121 lo 9 al‘l‘ Q. l" 80 1. 2
Aseociated XK 858 130“" 1""8’ 2 3 226 3- 5 280 l"n "l' 20"" 3. el

Medellln |
Underljing -"c'-"o.c Jd229 5 91" ¢
m@amwa”unwawmm*m&~

Monterrey e Ca g

Underlying secocoe ""12 ) 3c 9” 236 ) 202
e ABSOCi‘ated~ esooee 972 '9’1 ’269 —F 5” -

231 12 0.3| 39° 10| 51 1.3
31 90  2.31117 3.0 | 145 3.7

0.3 76 0.7
2.0]28% 2.7

PR

ihlnderlying ¢ oAt b s BEtal T By 1.0 62 12

: ABBOCiated 260 5 l’l"‘"l 80 3 60 1 269 5- 1
San Juan, rural.. o
Underlying oe's “ 97 6- 1l 49 30 1 003 26 1. 6
’ . ABBOCiated TR 177 11. 1 23 1. l“ 20 2 66 ,+¢ 1
San Salvador, city: x| ’
ASBOCiated sesces '65"" 130 1 165 3.3 3: ’+ 188 30 8

Sén Salvador, rural’ *\
Associated ......i$06 46,1155 17.6

Santiago

~ Underlying o
Aasociated s

53| 26 3.0
1.4 84 9.5

1.8 23 o] 25 0.2 8 01| 7 1.1
Sao Paulo e ~ 1 |
Underlying «eeee.|286 ~ 2.8[209 = 1.1} 0 0.5| 30 0.3| 97 0.9
Associated .eeesof SHL 52 {12k L2 139 1..3(107 1.0|171 1.7
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In Recife and la Paz the infectious diseases were the underlying cau-
-ges 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, Sdo 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(?) in October 1968. 3 - '

In the cities of Kingston and Santiago, with favorable death rates from
all causes in esarly 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 diseasecs preduced
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 6 and presented in Figure 14 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 Ribeirdo Préto in the age group 1l-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 d1l causes in: this ‘age
period necessitates improveient. of the nutritional state ‘of ‘children.  Although
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i@portant 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 childhoo?.

2l

Pl is el ity N na e o
Niitritional Deficiency

300

Measurement of the direct and indirect role of 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
‘the’use of all information available, such as weight at birth and successive
body weights, clinical history and autopsy data. The Gomez classification and
scale (8, 9), based oy 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 t0 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 11)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
agpects 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. Nutritionsl Deficiency as Underlying or Assoolated
Cause of Deaths for 3 Age Groups in Central Cities and Other
Areas, First Year of Investigation

Under 2-4
1 year
Contral city snd 1 yeor yoars
other area );:_:' Rate® :::- Rate® l;a:- Rate®
Cali 185 14.9|107 8.71 81 2.2
Cartagena 137 146 | 82 9.2 | 33 1.2
Kingston 104 5.6 | 37 2.1 19 0.k
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 {111 1.5
Resistencia 6 29,2 | 29 6.4 | 16 1.3
Ribeirso Préto 7 158 12 2.9 16 1.3
San Juan - 25 87| 2 0.8} 2 0.3
8an Salvador 270 20.3 128 10.1] B0 2.2
Sa:tiago 230 16| 3 2.0 15 0.3
- 8o iMaulo 559 20.1| 77 3.0] 58 0.7
*..Othar area”
Chaco, rural 103 26,4 45 13.2| 16 1.6
Franca 61 241|121 55|12 a3
~8an Juan, suburban { 90 23.7| 1 35| 3 0.3
San Juan, rural 139 0.3 | 24 6.0] 17 L.h
San Salvador, rural] 88 310‘0 68 2803 77 12.0

*Excluding 4 other areas with insufficient deaths for

: snalysis.

“Under 1 year, rate per 1,000 live birthsi 1-U years,
rate var 1.000 nooulation.



“ciency by age and the variation:of their.magnitude for the'cities-ana ‘otner-:
areas within the projects are shown in Figures 15 and 16. In later araliysis
‘of  data for the two years of the . Investigation, further subdivision may be pos-
gible 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
‘study of multiple causes as shown in Tables 1 and 6. The involvement of
nutritional deficiency in infant mortality is apparent from the first monthsf
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. ' ‘ o

N In the second year of life, the death rates are also high in several
cities; namely, Recife, La Paz, 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 ajge than in older children.

Figure 15 o
__NUTRITIONAL ‘DEFICLENCY; AS -UNDERLYING OR ASSOCIATED CAUSE OF DEATH

'FOR"THREE 'AGE GROUPS IN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION
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. In four proaects 1n whlch ‘both’ urban and"’ural areas'ar ,1ncluded “and
ffor wh1ch sufflclent data are avallable, the death rates are shown ‘in’ Figure
15,3 In the proaects, with the exceptlon of Chaco Prov1nce, the rates are ‘much
hlgher in the rural areas than in the cities. The problem is partlcularly
serlous 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
1ndlcate that.the problem of nutritional deficiency is greater in suburban
.and rural areas. than in the cities. There is sufficient ev1dence to begln
‘plannlng preventive programs for cities and even for larger programs in. sub-
surban-and rural areas.

-Figure 16
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IN URBAN AND RURAL AREAS OF 4 PROJECTS, PIRST YEAR OF INVESTIGATION
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The International Classification provides scparate categories for spe-
.. cific avitaminoses, 260-266; 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-

0o

icient information for assignment to a more specific category. In this
Investigation, 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
cause of death. 1In all of the other deaths, one of the three categories, 267,
268 'or 269 , was assigned either as the underlying or an associated cause.  °
Table '§ provides the numbers of deaths and death rates due to or associated
iwith 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), rclatively few deaths were attributed
to protein malnutrition of the kwashiorkor 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 17), and were charac-

‘¥erized by moderate or second degree malnutrition and by the unqualified forms
of protein-calorie .malnutrition, . .

Tabloﬁs. Nutritional Deticiency as Underlying or Associated Cause of Deaths of Infants and Children 1%10 Years
, vy Type of Detig&onoy in Central Cities and Other Areas, I"irq@ Year of Investigation .

3

4 Infant deaths [ Children 1-k years
-~ Protein Protein : :
. b : Harasmus Other .. . Marasmus | Other
Gentral city ond [} Total  [ssisubricion) “(aes) (269) .| Totsl. |melbmEition “(268) | (269)
 other area - i - S

. : Num~ - Num= 1 Nume Num- cof Nume - Nume - Num= - -] Num-
‘ver Rate 1-yor Rate |\ .- Rate i\ . Rate ber Rate ber’ Rate |, - _Rate ber Rate
R 1>t S 285 4.9 | 18 15| 65 52|01 811188 3.8| 2 15|28 06| 87 18
- Cartsgena - ‘137 .6 |35 37§31 33|17 7.6[115 32l n 20| 8 02| 3% 10
" Kingston i 04 56|k 02| 29 .67 3.8 5% 09 13 02 13..0.2| 29 0.4
. La Paz ‘335 19,7 |15 0.9 | 4 2.5{277 16.3 304 4,81 4 0.7| 3706|225 3.5
. Medellfn i .155%* 15.5 2 0.2 | 64 6| 8 B7{156* Wo| 53 - L4112 03] 0 2.3
Monterxey. : s 17.3 117 o5 |1 3|3 a3bfakst 23} 65 0.6 | 44 0.4 136 L3
Recife - g8 9.1| s0 330|190 11.6]38 22.41376 7.1 | 152 2.9 94181130 2.4
Resistencia .l 29.2) 73 06| 3 7.0[108 21.6]| 45 2.7 8 05| 13 .08 2k 1.5
Ribeirso Préto | 7L 158 1 0.2 18 ho| 52 1.6] 28 .7 11 “0.7| 5 .70.3] 12 0.7
Ban Jusn - - lhes 8] - o7 24|18 631 4 -0k - 1.0 3 03
San’ Salvzdor 270 203 |11  0.8!] 62 uZ 197 148|208 . k2| 72 14| 5010y 87 1.7
Ssntiago 530%e~14.6 |2 0.2 | 697 “hb|1577 9.91 k6" 0.7 ) 67 0.1 901 31 0.5
80 Paulo , 559° 20.1| 8 0.3 |152 55|39 1wh4|135™ 13} .30 03 28 03| 7 0.7
Other area ’ oo A . i
Chaco, rural 103 26.4 3 0.8 7 18|9 238l 6. 45|, 7 05] 7 05 47 3.5
Frenca 61 2k 1 ok |17 67|W 10|23, 32| .3, . o4 2. 03] 18 25
San Jusn, suburban | 90 23.7 - 3% 895 w715 L1 - 4 0.3 11 - o8
8an Jusn, rural 139 0.3 1 o02|% 1w09|8 1924 26| 3 02 7 043 L9
Ban Salvador, rvvel| 88  31.h4 9 32|11 39|68 2k3|aus™ 165| 78 89|28 32| 39 b.b.

® Includes one with category 260-266. : o
~ Exoludes one sssociated cause with other nutritionsl defiociency.
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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 clinical 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 40 per cent of the
deaths and to nutritional marasmus in 94 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 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 1B, the rates are shown for the urban and rural areas
for these two-age groups. ) s -

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 have-a 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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“Figute 18
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‘a8 an’Associated Cause of Death under 5 Years, Excluding Neonat al Deaths, by Underlying Caune Qroup
in Gentral Cities and 5 Othar Arsas, Firat Year of Investigation = i B X ]
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Total Total Total Total Totad
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ber .cent ber cent ber cent ber cent ber ot
. Call : " Cartagena Kingeton 1a Pas Nedelltn

Aucmau 667 266 39.9 | W03 1% 3.7 | W3 Bl 317 (1366 556 4.7 | so1  as4 50,7
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Diarrheal disesse vvveernssen.,| 497 T o321 646 1559 393 70,3 | wp 9 672.3 53 b3 7504 12 13 68.1:
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2
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® Per cent not calculated fox“;‘b‘g"n less than 10,
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diseases of t}'lg;ulzjespiratory system (1}60:519)"gnd' aAl‘i:"_qther causes, excluding
nutritional-def: ciency. The percentages' of these deaths with nutritional
deficiency as'an’ associated cause are shown'in Figure 19 for 13 cities,

i
¥
"

For death'g 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 Ribeirdo Préto. For the other two groups of under-
lying causes the 'corresponging percentage were lower. These findings are in

\jlell as the infectious agent in the development of disease. In addition, they
indicate the need for consideration of the interrelationships between diseases
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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.
‘For diarrheal disease, the percentages of the deaths with nutritional deficiency
also were over 70 per cent in Recife and Ribeirao Préto. 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'ZO
DIARRHEAL DISEASE AS UNDERLYING AND ASSOCIATED CAUSES OF DEATHS POR THO
AGE GROUPS 'IN '13 PROJECTS, FIRST YEAR OF INVESTIGATION
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During the first year of the Investiga%ion, epidemics of measles
occurred in several of the projects. Mortality duc 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 21. Santingo, 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, durinpg th? g?riod 1965-1968 there were only 4 to 14 deaths from
measles in Jamaical , s

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 preventi?e programs against these communicable
diseases 'is .predictable and experience at national and international levels

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 conjunction with prevention of malnutrition would signifi-
cantly reduce childhood mortality in Latin American countries.
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Figure 21

FREQUENCY OF VACCINATION AGAINST SPECIFIED DISEASES AND CORRESPONDING DEATH RATES
OPfCHILDRBN 1-4 YEARS FOR 13 PROJECTS, FIRST YEAR OF INVESTIGATION
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Breast Feeding and Other Factors

Tntal
1,198 deaths

v} -" 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.



- 31 -

Breagt 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 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 YEARS* BREAST FED ONE MONTH
OR LONGER IN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION

Per cent
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*Excluding neonatal deaths
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v-'fTab]_'ew,‘],Or. - Percentage of Deceased Children® Breast Fed One Month or Longer by Age
flae at Death in Central Cities and Other Areas, First Year of Investigation

LR 28 days-b4 years |28 days-11 months 1-4 years
. . o . Breast fed Breast fed Breast fed
.Contral ¢ity and |Total |1 month or [Total |1 month or Total| 1 month or
“" 'other area’ chil- longer chil- longer chil- longer
T CoLT dren [Fum- Der- |dren [Num= Per- |dren | Num- Per-
: ) ) ber cent ber cent ber cent
‘Cald: - 435 | 293 67.4 | 239 |14 60.3 | 196 | 149 76.0
_.Cartagena ) 309 {259 83.8 180 143 79.4 129 | 116 89.9
Kingston 283 1297 77.5 253 (188 74.3 130 | 109 83.8
La Paz 783 | 641 82.0 423 | 316 74,7 360 | 325 90.3
Medell{n 364 [218 59.9 | 196 | 99 50.5 | 168 | 119 70.8
Monterrey 1217 | 723 59.4 869 |u457 52.6 48 | 266 76.4
Recife 1328 |40 20.9 | 838 |225 26.8 | 490 | 185 37.8
Resistencia 292 | 216 74,0 221 | 154 69.7 71 62 87.3
River&o Préeto 126 | 64 50.8 93 | 38 40.9 33 | 26 78.8
San Juan : 62 | 32 51.6 51 2h 47,1 11 8 72.7
San Salvador 932 | 371 39.8 | 634 |200 31.5 | 298 | 171 S57.4
Santiago 500 | 287 s7.4 | 4ou [224 55.4 96 | 63 65.6
Sdo Paulo 1032 [ 398 38,6 | 797 | 260 32.6 235 | 138 58.7
Other area
Chaco,’ rural 309 |23 76.4 208 {151 72.6 101 | 85 84,2
Franca 111 72 64,9 77 41 53.2 34 31 9.2
Riberlio Preto, rural 57 | 29 %0.9 39 13 33.3 18 | 16 88.9
8an Juan, suburban 21 | 107 53.2 159 75 47.2 b2 32 76.2
San Juan, rural 36 | 219 63.3 | 252 |142 6.3 94 | 77 81.9
San Salvador, rural 375 | 229 61.1 185 79 42,7 190 | 150 78.9
Santiago, auburban 72 | 43 59,7 63 38 60.3 9 5 °*°
S8t. Andrew, rural 56 45 80.4 30 24 80.0 26 21 8.8
Viacha 3h 32 9h,1 17 16 9k, 17 16 94.1

*Excluding neonatal deathn; in families with home interviewa.
**Percent not conlculated for base less than 10.

deceased children betwecen 28 days-h 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 beea breast fed the same length of time. In general in
the rural arcas (Figure 23) proportions of deceased children breast fed for
at least n 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
children who died at 1-4 years of age were higher than of children who died
in the postneonatal period (Figures 2l and 25). A striking example of this
is in Sdo Paulo as shown below:

Breast fed

Deaths :Number  Per cent
Postnéonatal 797 260 32.6

1-4 years 235 138 58.7
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Figure. 23
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Thls dlfference 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 2k
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difference of 23.8 was ncted in Monterrey. At the two extremes, with high and
with low proporticns breast fed, the differences were small. In Recife, low
_percentages were noted for both age groups. '1In 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. Murther nnalyses are indicated for greater
understanding of the effect of breast feeding on mortality.

" Infant Mortality in Products of Previous Pregnancies

 sm————ae [N . — — e e e simmans S . L e————————

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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Flgure 26
INPANT MORTALITY IN CENTRAL CITIES AND IN PRODUCTS OF PREVIOUS PREGNANCIES
OF HOTHERS OF DECEASED CHILDREN, FIRST YEAR OF INVESTIGATION.

Deaths per 1,000 live births .
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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 inthree 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

EDUCATIONAL LEVEL OF MOTHERS OF DECEASED CHILDREN
TN CENTRAL CITIES, FIRST YEAR OF INVESTIGATION

Per cent
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lWater*Supplyz

The type of water supply available, to the fam111es of deceased children
" was investigated during -the family interview.  As’ in the case of other environ-
mental and socio-cultural factors, the completeness ‘of the information depends
_on the _success, in, locatlng the homes.

The 1nformatlon on water supply was limited to’ piped, wacer inside or
outeide the house or other sources of supply.:: As’ presented in Table 11 and
Figure 28, piped water, either inside or out51de the house, was found to be
provided to more than 80 per cent of the homes of 1ntervlewed famllles in
six cities: Cali, Cartagena, Klngston, Medellin, San Juan and Santlago. In

Table 1. vater Supply in Homea ot ‘Deceased Children under 5 Yeara in
: Central Cities and Other Areas, Firat Year of Investigation

pre s ' Piped water Other or
Central city and lotal unknown
other area .jomes® In hou:e Qutside

Number c::t Number 5::t. Number E::t'

Cali 667 365 54.7| 251 37.6| 51 7.6
:Cartagena 410 117 28,51 229 55.9| 64 15.6
_Kingston C 8 164 19.5| 631 7.0 46 5.5
‘La Paz 1,078 194 . 18.0f 422 39,1 | 462  42.9
Medellin - k97 | 335 674 9 18.1 72 14,5
_Monterrey 1,809 | 437 2b,2| 956 2.8 | 416  23.0
"Recife 1,817 108 5.9 | 165 9.1 [1544  85.0
, Resistencia e h28- 33 7.7 a5 5.8 370 86.4
Ribeirdo Préto 226 94 41.6 48 2l.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
Santingo 743 507 68.2] 175 23.6[ 61 8.2
S0 aulo 1.867 | ‘w2 7.6 | 286 15.3 | 87 47.1

Other nren

Choco, rurnl : o 6 1.4 1 2.6 | ho3 6.0
Franen ; U] Wy o m| a6 1| 13 66,2
Ribeirig Iu-lo. “rural oY 4h Hl 46 W4 17 12,9
Sinn Junn, suburban 54 % 16,5 LH 15.2] 2% 68.5
San Junsn, rural Hoh 3] I 21 4,01 480 91.6
San Snlvador, rural | W6h.. | 2. O |- 63 13.6 | 399 86.0
Santiaga, ouburban 98 16 16.5 47 48,0 35 15,7
St. Andrew, . ruml A ERN -} St h 817 38 45.8 W h9. 4
Vincha ' - RN Rt ] 2. 307 2l 39.6 12 22.6

*With family interviews:
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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. Howéver, 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 homés had'piped water. In the projects that include. also: suburban
and rural areas,- the ‘differences in the provision of piped water are striking
as given in Table 11 and shown in Figure 29.

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 hipgh 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 appcar 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 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-cen be an important contributing factor to high mortality in infancy

and childhood particularly:in areas. in. which breast.feeding and other sources
of high quality nutrients:are:insufficient. T o

Figuyre 30

PERCENTAGE' OF :HOMES OF DECEASED. CHILDREN WITH PIPED. WATER, AND MORTALITY.
UNDER.:5 YEARS IN URBAN AND RURAL AREAS .OF 4 PROJECTS,
FIRST YEAR OF INVESTIGATION

L L Per cent Rafe per 1,000 populqtion
0" %30 40 60 80 100 0 10 - 20 - 30" 40 .50
Y TR | 1 | 1 L} 1 X ] v L L o

Horcallti

. Water supply

S SANJUANPROVINCE
[ R TR INE N [IRRERE City

+'RYBEIRAO ‘PRETO AREA

B g’cit

SAN'-SALVADOR “AREA
T o ity
H 't "Rural

CHACO PROVINCE

Resistencia
Rural

In sunmary, 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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Utilization of Results

. -‘An:imporvant. objective of the Investigation is full utilization of the
ffindings?forleCal, 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 which include among others maternal and child
health and research and teaching. o
oo, i Inte rated Maternal and Child Health Pro rams. - 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
Wmajor problems in. child health. This knowledge should be utilized in planning
ractivities for improvement of the health of mother and chil . '

—— .
T .
A R

4  >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 ox mortality, Several factors have been analyzed such as breast
“fggding. 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-
éibly 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,rand;prophylactlc
'health services against childhood diseases and nutritional deficiency.

‘ w_f'The ﬁégnitude of these deficicncies is increased by the reciprocal .
acﬁibﬁé‘Of‘unfaﬁofablé"factops.prevalcnt 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 multisectoria} 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 suscgptiblg chilg will
probably continue to be at risk of death from another infectious d}sease.
‘Without provision of water for the family, the risk of spread of dlarryeal
.diseases continues. Thus, an attack on these problems simultaneously is

strongly recommended.
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‘R ch: and Teaching. (Community_centered;researchninlhealth,p?oblems
is~dh;iggzia;ethod for faculties of medicine anqcpu?li?:hea;th:to.obyaln:kpgw-
'16d86pbf\1b0alzconditiona.and to teach from their flnqlngs‘and experience :.
locally. The putterns of mortality in infancy andAch11§hood_vary-w1dely and
only through knowledge of the specific problems <an actions be taken. Pro?lems
have been revealed in the Investigation that can be solvgd.by the lgadershlp
of health authorities and faculties of such schools: This program is cnly a
.beginning, involving 1k schools of me@icige or.publlg heal?h. -Greg?er par- o
‘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 ‘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 centerecd 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, prin:ipally 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 sérvices 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 fype in human reproduction
taking into account biological, rocial and environmental factors are highly '
recommended in order to understand the differences in patterns of vital wast-
age.  This knowledpe in essentinl for sound programs oriented to attaining
optimal reproduction and health of thé product of conception. =

Octobér 1971
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