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TEJEInter-American 
Investigation 

of 
Childhood Mortality 

By Ruth R.Puffer, Dr. P.H. 
and Carlos V. Serrano, M.D. 

One of tile goals estalished in the C0harter 
od Punta del I.ste was -I4 reduce the present 
mortality rate in child'en uider five years ,ofR 
age b~y one half." "1 al)l)roach this goal realistic
ally. cltiantitatike and (ctitlitativC data on tie 
Carises of dcltlh il this segtmetlt il'the ppiula-NITED STATES 

tiol must I)c )rov'ided tstho'pcrsoits tsp)oln. 

sil)e For )lanning. programming, and exectting 
health programs at loal, national. and inter-

SMONERRYati,,naI levels. 
TExY ,The Inter-Anieriuan Investigatin of Nbm i.t 

ity in (:hildll (.da continental collalboratikc 

study, is worikintg to dlevelop) atcuira t andic 
):AIC statistics rlatedl I1,catses of 

of children in 15 widely separated areas 03 the
1:(4 =l Q, i,,,nparalelc death 

KINGSTON, ST. ANDREW 
ESLVADOR C A a .Americas. In 196(6. the Agency for International 

ISOevelopnent provided l nds to the Pan Aneri-
MEDELIN* , can Health Organi/ation I'r the planning phase 

CIof the investig;ation aild in1I68s awarded a grant 
for the collectil (4 data onldeaths and oI 

samples of the living poptulation in the same 
areas over a two year period. The collection of 

data in the field started in mid.I!168 and will beRECIFE 
tBRAZIL
completed in late 1970. 

LA Information (in approximately 15,000 deaths 
,H IOLV!,m ,ofchildren under five w/ears of age is now heitlg 

RIBEIRAO PRETO collected. Hospitals. clinics. private physicians, 
__.A0"/ autopsy reports, family interviews and death 

ECHAC 0 PAULO certificates are soutrces tsed to dletermine the 

SAN JUAN multiple causes of death. In addition. a prob
ability sample ,,fJlouseholds for each commni-

SANTIAGO ARGENTINA nity over the two.year period will yield data 
fr 20,000 living children in this age group. 
Thus. the interrelationships between diseases 
andI socioeconomic and ecological factors (all be 
studied. 

Thirteen areas illI.atin America have Iwtin 

Dr.Puffe'r i Uhiefl of Helth .stai.lir.. 11(11 ,4mr.r. 

i(o Health Orgnizaiio,. I)r..s.rrne isMe'Ii, I 
offier in the Helthl,Sli.ii, lfivi.%ion of I',4HO 
,il is the pedi ilririn for the curreit injyesitiio,. 
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,ele d for inltsion4 in Ite investigation. They 

Wtic ilhsn to) gis. representatinIl to the dii-
Itr'ellt ge,4irallhit 44l)O-raphiC :4'ea5 ato Iwe 

4irectiollllist' r'esllyl i till dr , tile studies were 
., .lil.hh'e. 

Pr'it14ilmal Pjes 

Irim ipll I.atin .\meri( an proJjects are loated 
in: .\l.veil ina. witre part (it tite Province ofl 
I1 (hat mid tie entire Pro vince of ani .]tJan 

.ie Mil'r imesligaliol: Bolivia-la Pa/ and 
Vi.a ha: BrIijl-Rilbiera Preto and Ilei-Il)ri1g 

Iil.,ces ill .I44 Ii(ujo taite. ilte City of Sail 

IP.,il,. 11nd Reic'h: Chile-Stiia ol: Colombia-
.i. Florida. ( :ar.ta-ia .d Medellill: Fl' S.al-

\.14141-Si4 all.udio14: .jailil4-il.Rsttln anid St. 
\niic-w: .111d *hsic-.\hmlcrrey. 

wcSlal o4ther .4)eas h e. n't'(sse1 interest in 

,14)114 4i g sililil.n Iroje ts Is part lJf this col. 
1.1,,u .1 4111 imtial study. A project in Cali-

hi. r e. allipc. has received finialandstp-ispi,l hitli tit- U'.S. C:hihh'ei's Bu~rea|u 

im Itded ill tihe imestig;|ti)I. Planning is also 

444h' l . " .4 small Iproe('ct in the Province 

,d ()ielcl. C(,nlidai. 
'sit that ilhv It-sta4h might benefit hothItedi. 

(.iI c(.I14tif1i and health programs. all (it the 
)iJ,4t Is ,\( has c dt-\vloped illone beel 

so1114),,lil1 IIu',lic ie and pl4i heullth with 
,, 411.11hu. ii, I11141 ths etspilsille h" dch.iler) 

oil he;1ilh stlrc es. 

Fithlt Instigatins 

Ill e.4Cah 1)1ject the printipal Collaborator 
,lircits a small teai tclnsisting (o1 at least two 

I hlici.4ns, two4 pl)4lit health ltiurses or sotial 

4rk'is.. and a secretarial stafl. For cat-i death 
incl tuded ill tile iuiestigation, a hollie visit is 

mtadce Ibv the pmbllic health nurse or social 

Wil,,ker toi)otain the following information: 
tII) Facts al)tlt the illness leading to death-

details 4it the birth. breast feeding, weaning. 
h44is added to the diet and medical attention 
I-cc Ci\ ecl: 

(2) Pregnancy history, medical attention and 
tOll)licatiols oli pregnancy and delivery for the 

m1ther: 
(:1) Age. edmati4n and occupation o1 each 

parent: 
(4) Composition ol the household in whi(h 

the child was a lnlemler: and 
(1) Housing c4nditions ol the hotsehold. 

The mnedical interiewer completes the iledi-
(ill portiol of the (llestionla ire litili/ing hos-

pital. clinic and anti4psy records and interviews 
with physicians for deaths with suich attention. 
Filr deaths withot prioJr medical attention, the 

medical interviewer goes to the home to obtain 

data regarding the fatal illness. Efforts are made 
t4 obtain tile weight of the (j 1 id.a clin icail 

evaluation or nutritional status at hirth and at 

s lst'(Itient interva.s. 

The last page of' the qtuestionnaire is designed 
1r a summary (t1" the lialnostic information 

leading to the assignment o1 the uinderlying 
and ass4) iated causes o death. The underlying 
(se oll death, lelined as (a) the disease oJr 

mniry which initiated tie train oll morbid 
selts leading directly toldeath, (Jr (b) the 

titoSlllles 4o1the ;ccident or violence which 

iprdlocd lthe latal injury, is assigned Iollowing 
the rules of theI l't inrcional (la.iralion (f 
ITi.'. Ihe associated (allses ;are all those (ol. 

cil 4uts which are either .I (onse(Itle(ce o the 

inderlying ;I|lse fi' any preexisting patl4ogic 
£onlition totltril)ltillg I( the death process. The 
medical interviewer prepares smnaries of these 
causes directly or indirectly leading it death.
These in torn are reviewved at staff 'onlerenuoes 

in which the principal collaborator, nedical ill

lersiewer, ,nurse interviewer. pathologist, ped m

tritian. statistician aind other members of the 

icle participate. 

Probability Samples 
The field inc.stigation also icltIdc.s visits to 

sample Ionsehol s in order to obtain conmpar

;tile data n clildren who are still living. The 
Fichtse lds iuIctidcd ill this portion of tile 
study are selected in advance according to a 

prolalility sample design for the area. Every 
mo1nth. 50-80 households are visited by tile 

pulblit health nurse ,n- social worker who re

cocIs data regarding lising m|embers oi the 
sample households similar to data obtained 

Iroiu households ill which deaths have occurred. 

In addition, this record includes live births, 
letal deaths, and pregnancies of each woman 15 
to 49J years of age during the 12 months prior to 
the interview. 

For each living 1hild under five years oi age 

in the sample, a second page is being completed 
with data regarding tile parents, pregnancy his
tory o the mother, place of and attendance at 
birth. weight at birth, breast feeding, weaning, 

addition ) foods to the diet, and medical at
tenti4n received-that is, data similar to that 
obtained for the dead children. For the living 
clilclren two ,measurements for evaluation 4ll 
nutritional stattiS-weight and arm circumfer
ence-are ob)tained at the time of the home visit. 

Probability sampling is relatively new to most 
441the I.atin American areas, and thus is pro
siding valuable experiene for tile local teams. 

15
 



the comination of fetal deaths (28 weeks of 
gestation and ,~ver) and deadis tinder seven 
days, will be analyzed. 

Another important phase ot field work in
volves extending performance of attopsies to 
as large a portion of the deaths as possible. The 
availability of pathologists varies but it is hoped 

- that (luring the period of the investigation 
special efforts will )e made to have residents in 

S-" pathology assigned to pediatric pathology. 

Central Office Procedures 

Completed questionnaires are being trans
initted monthly to tie Central Office at the Pan 
American Health Organization. They are re
viewed and the inlormation coded for process
ing by computer. Assignment of the underly
ing and associated causes of death is carried out 
in accordance with procedures developed with 
the assistance of the medical referee. This phase 
of the investigation is receiving special attention 
as rules fl assigning multiple causes are being 
developed. Through this extensive study of 
deaths in infancy and childhood, it is expected 

.,-;*,' 	 that the investigation will contribute to inter
national rules which will be comsidered for the 
1975 Revision of the Inltcinalional Ciassificalion 

The current study of infant mortality will highlight major 
health problems and help Latin American doctors, edu-
cators and mothers keep children alive, 

Many ol the areas art using the sampling 
Iranis deselcpec, or this investigation in other 
cdlatcral studies. 


Files Estal)lished 

To,obtain acct.ate data on infant mortality. 
each area establishes iles of births, deaths and 
letal deaths. In addition to oflicial records of 
these events, other possible sources are used for 
knmowleIge of unregistered Iirths and deaths-
h..itals. midwives, health departments. church 
recT"I's, haptisns, cemeteries, etc. All projects 
use the World I lealth Organization definition 
of' a live birth. irrespective of local practice. In 
briel, VHO defines a live birth as one in which 
a child born after any length of pregnancy 
breathes or shows any other indication of life 
(heartleat. pu lsation of the umbilical cord, 
etc.) ,regardless of (tration. 

Careftl checks are made to secure birth 
re'ccor(s of all infants who (lie shortly after birth 
and also records of fetal deaths of those who 
shot% no signs of life in accordance with the 

Vt110 definitioni. l'erinatal mortality, that is, 

Provisional Results 

Prolal)ly the most important finding thus far 
in the Inter-Ainerican Investigation of Mortality 
in Childhood is the recognition of the serious

ness of nutritional deficiency and the high pro
portion of deaths in childhood in which nutri
tional deficiency is one of the causes contribtuting 
to death. In the past. oflicial mortality statistics 
have failed to reveal the size of this problem. 

Nutritional deficiency as a serious health prol). 
lem in many areas of' the world cannot continue 
to I)e overlooked because mortality statistics fail 
to be geared to its measurement. Mortality sta
tistics in the past have been based on talitilations 
of tinderlying causes of death; in this study, how
ever, the associated as well as the underlying 
causes-the multiple causes of' death-are being 
obtained and analyzed. 

Malnutrition, for example, becomes increas
ingly serious over a period of time, and even
ttally, anl actite infectious disease actually kills 
the malnourished child. According to the rtles 
established in the Intemantlional Chssification of 
Diseases for assigning causes of death on death 
certificates, an acute infectious disease, such as 
measles, is the underlying cause of death. The 
malnutrition, an impor'tant pre-existing condi
tion contributing to) a fatal outcome, is ignored. 
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Ilthis rescarch prograin. the interrelationships 
of diseases and conditions are being analyzed. 

PIcivisiolal data regarding canses of death arc 
available flo the age group six months through 
Ifour years forn the first few months of four proj-
eets. For these four prijects combined, nutri-
Iional deficiency was tle tinderlying cause in 10 
perc'enll of tl( deaths, a (mItril)lltiry cause in :1 
percent and a cinsequence of' the underlying 
(itise in 15 perceit. This.illall. 56 percent of' 
these deceased children had a severe nutritional 
dclhielncy. Of the dcailhIs due to nutritional de-
ficit'mcy. 40 percent illRecife were protein defti 
ie'iy (kwashiorkor). In Kingston only II per-

(ctil i liltinuriaionial dtficicncy deaths were 
(hcit this synd'ill. 

Measles Vaccine Provided 
Oinv o) Ile ealr'ly find iiigs olthe study was that 

lda th werelc,:is due4) iileasles occurring in 
Recife, Ilra,il. and ILa Pa,. 14llivia. In Recife 
illtIle irst Iew ilimllhs oif the field work nearly 
h1,gIf (l9 ienil 1 tilhe deaths oi children six 
itllillhs throtigh 1hul years of age were (die to 
litisle as lienderlying cause. Two-thirds of 
these had a prl'-exisling nutritional deficiency. 
F%ideitlly Il9i8 was iiepileniic year for measles 
inla serimicis eldeniiic sitiiatiin, lot niany deaths 
10i1ll II'asles illN1otin1g children have been oc-

1ur. illg each year. 
i)llring the samte period in ILa Paz, niany 

deatis (09Iper'lcent) were also cle to nieasles. 
"Thlis finding ()Iexcessive mio4rtality froll measles 
ihiIlie iin estigalti ni was reported in the Special 
Mheling ifMiisters o)f I Icalth held il Bulenos 
Aires in October 1968. One of the recommnenda-
tions of1 the iei'eliiig was that "Tle Pan Ainer-
ian Sanitary Bureau promliote the production of 
Imeasles vaccine si as to redthce its cost and there-
hy i'rt the routine use of this vaccine to pro. 
tci susceptible persons." 
The intriduiction of vaccination against ica-

sh's was recommunended to the principal collal)-
orators in Nolveiniber 19i8. and the Organization 
is trying to assist thei in obtaining vaccine. 
ficalth officials illthe Brazilian State of Sao 
Paulo announced state-wide vaccination, 
Congenital Anomalies 

Congenital anomalies are also being studied 
in this invcstigation. Of the 420 deceased chil-
dren studied inithe first six months in Santiago, 
Ii(i or 16 percent had one or more anomalies, 
File proportion of deceased children with con-

genital anomalies was practically the same in 
.aniaii'a. 1:1 percent, but the distribution by 
systeni involved differed. 

To judge the accuracy of the data hiing col
lected, infant death rates have been talculated 
for tile first few months in each area. A standard 
is used of 10 deaths in the hfis p,..day of lift-
1,000 live births (the death rate for that age i,i 
the U nited States for 15 years). In several are. :i, 
nany deaths occurring in the first few hours t 
life have not been registered. Thus, in every 
project. local staffs are searching for deaths which 
occur early in life and are taking the necessary 
steps to compile complete information for ,all 
births and deaths. Improvement of vital statis
tics systems is already underway. 
Projected Goals
 

These prelininary findings as well as the pro. 
grains being developed in the field projects have 
indicated important goals for action at local,
 
national and internatiotnal levels.
 

* The impro'ement of maternal and child
 
health, especially the nutritional conipoi'nt,
 
stands out as essential. Likewise the vital statis
tics systems need improvemient and inoderniza
tion, both for more complete knowledge of the
 
specific prol)lems and for better definition of
 
problens such as nutritional deficiency through
 
stuldy of nutiple causes. These pr grains and
 
cominnity-centered research can be importani
 
contributors to nedical education. 'le niedical
 
profession niust give leadership illthese fields.
 

e Effective preventive prograis cani ieintro
duced, such as ineasles vaccination and tetanus 
and diphtheria immunization. Breast feeding 
should be stressed, and protein foods shotld be 
inade available to the pregnant woman and her 
child for optimal growth and development and 
for preventioln of tunsatisfactory physical condi
tions conducive to illness and 'probably to low
ered intelligence. 

a These results can be utilized in local and 
national health planning. 

e At the international level these results can 
reorient our health programs as well as those of 
other agencies. 

At this time sonic of the preliminary investi. 
gaticon results are being used to improve local 
procedures; others to illtstrate problems to
be solved currently and to demonstrate the 
value of the data not only to local groups but 

also to the national health authorities and to 
international agencies. 

In summary, this research progran isdirected 
to the immediate application of the findings as 
they unfold during the course of the investiga. 
tion and thus has an important impact on both 
current and long-range developnient in the re-
Lioln. 
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