
¿?¿L /<^

' p o c . p f n .

RESEARCH REPORT ¿M>y

TRENDS IN 8SQ8RAPHXCAL AND SOCICHCCCINQMXC DIFFERENTIALS 
IN EARLY ASE MORTALITY 
eUATEMALA, 1973 AND 1981

Karol F. Krótki
! T

Contro LotinoaiMO’icono do DomogroTia 
CELADE-San José

0. e t Í ‘
t t.

■̂ f Í *
.j

San Jooé» Costa Rica 
January 1988

Tho opinions owprssssd in this diacuwsnt aro strictly thoss of tho 
author and do not nocsssarily rsprsssnt opinions o# CEUtfJE or any 
othsr organization.

C E IiA D E -SISTEMA DOCPAL
D O C U M E N T A C I O N  

S O B R E  P O B L A C I O N  EN  

A M E R I C A  L A T I N A



A

TABLE OF CONTENTS

1. OuatMUil«, scNSloacancMilc «ItiMiticin and infant «cartality
2. Data qiuality conai dar at i ana
3. Data preparation
4. Mothodolooy
5. (tEHTtality at early agea
6. Regreaaian eatieatea of differential eortality

a. Lbtivwiate v
b. Multivariate

7. Suenary «rtd coneluaiona

Append!M 1 - Liat of original variablea and their codea 
AppendiK 2 -*■ Methodoligical canalderatiana

Bi bli ography/Referencea



..KBfiitM ^î,aoaaA,fi.„M l.tiiiâtt,ai.,. « k I„, ,lo ,f.in t.w a r A a lilY

Skiatmnal« im m C«ntr«l Ai— ric«! n«tlan locatvd to th» south of 
NsMicot t«ith iMilies on ths Ssst and Honduras and El Salvador on 
ths SoutiHMrn tfordsr. Tha eauntry has accsss to both ths Pacific 
Ocsan and ths Caribbsan. Ths arsa of &tatssala Is a llttl«
100,000 sc|. kss. Qlvln9 a (tensity in 1987 o# mrtxmd 
inhabitwits par sq. ks. Ths country is hiQhly rural Mith about 
tim~thirds of ths population living in rural arMS. Suatssala 
City, ths capital, riq>rsssnts ipp^i^oKinataly 20% of ths nation's 
total pcqiulation and is ths only lar^ nstropolitan cantor. Par 
C(q>ita (̂ IP in 1989 Mas sstinat(Wd at U891,240 <P8S 1987), placing 
it in 11th position anong ths 20 countriss of Latin ftssrica. In 
Csntral Iteorican mrmm, 8uatiMMila*s pm^ cafilta ONP is ths fourth 
largmit, only slightly snallinr than that of Costa Pica, but 
cimsidiM^ably snallor than ths piar capita BNP's of tISMico and 
Panana.
Fron a diMMsgriqphic psrspsetivs, 8uatsnala is rslativsly far 
bahind ths dsvslopsd nations in tm^im of its nortality and 
fw*tility lun̂ sls «md trsnds (Tabla 1>. Only in tha currsnt 
c|uini|usnial is tha lifs mpsctancy at birth mtpactsd to raach éO, 
a laval that sas attainsd in osMit Hast Europsan cesintriiMi moam 40 
ysars ago. Bvmn by 2^25 lifs sxpiMstancy is anpsctitd to raach 
only 70, a laval alraady achiavad by virtually ail davalc^ad 
nations.
Sinilarly, fartility in Buatanala rasains ralativaly high, 
although dacr(Basing, with total fartility ratas currantly arcHind 
S cdiildran par wiMian cm avaraga. This, howavar, could ba an 
undar-astinata Bine a othisr (MMsura of tha total fartility rata 
aro closw* to 6 (far asanpla, PRB 1987). Tha nat raproduction 
rata (fitrtility, taking into accountt sartality) rasains largar 
than 2, that is aach gwiaratian is talea as larga as tha prir^ious 
ona. Evan in tha yaar 202S it is not aspaetad that Buatasala's 
nat raproduction rata Mili hava daclinad to raplaeasant, or zoro 
groMth, lavala.
Ab can ba saan fros Titela 2, infant aortal ity ratas in ikiataiMila 
hava baan dacriMiBing staadily but a van as lata as tha pmriod 
1970*>197S, tha rata uas dosa to lOO, or 1 birth out of 10 
tarsinatod in daath Mithin ona yaar. In fact, thara ara
indications that tlwsa ratas ara also undor''satinatas (far 
axaspla, OELAINS 1984, p. 7), navarthalass thay can sarva as a 
basis fear cempmrimem batasan Buatanala and othar Latin AasMrican 
natiCKis.



Tabi» I
Omaographic Indicators 
euatsoala, 1970 202S

1970 1975 1980 1985 2025

Ttatal Population (000> S,393 6,243 7,262 8,403 21,717

1970
-1973

1975
-1980

1980
-1985

1985
-1990

2020
-2025

Lifs Exp. at Birth S3. 7 56.9 59,7 62.3 70.2
Total Fartility Rats 6.1S 5.68 5.17 4.76 2.97
htatt l^qarodueticm Rats 2.34 2.25 2.12 2.02 1.39
Annual Qriawith Rats (X) 3.07 3.03 2.92 2.82 1.83
ScMJrcsi Linitsd Nations 1983b, |#s ̂CMOs

Tabls 2
In-fant Hortality Ratss 

Suatsmala and sslsctsd countriss» 1970 - 2025
Country 1970

-1975
1975

-1980 1980
-1985

1985
-1990 2020

-2025

Buatssala 90.2 79.0 67.7 57.3 26.6
CI Salvwior 101.0 84.8 71.0 59.9 27.2
Msxico 68.6 59.8 52.1 45.4 29.3
Costa Rica 50.9 29.3 25.7 23.1 17.9
Cuba 33.8 22.5 20.4 18.6 11.5

ScMircsi Unltsd Nations 19Bi3e, p. 36*39.



CuHrrwntly, SiMitMMil«'« i.n4m%t nort«lity rat* is srourui 60 pwr 
thousand and is SKpsctsd to dsclina to 26.6 by 2<KS0-2025. Ttm 
othor countrias that ara awpactad to raach tha S M a  lavais by 
2020>*202B ara El Salvador and ftoMico. Both» hoNavar* Mill hava 
slightly highar lavais than that o# ^âataaala. Historicallyp El 
Salvador has always had highar lavais than Suataaala» albait only 
slightly» whnraaa Maxico has tandad to hava lowmr lavais. Tha 
di-ffaranea batwaan Haxieo and Buataaala has baan daeraasing and 
is axpaetad not only to disappaar in tha futura but it is 
axpactad that tha ralativa sizas will actually bacoaa invartad.
In ccantrast to tha first thraa countrias» Costa Rica and Cuba 
hava consldarably lowar lavais of infant mortality. Cuba» in 
particular» in 1970-'1978 had lavais about ona~third that of 
Suataaala and by 2020-2025 is proiactad to hava a laval of 11.5» 
aqual to soma of tha lowast lavais saan ncm avan in davalopad 
countrias. All countrias axpariancad important daclinas in 
infant mortality batwaan tha 1970-75 and 1975-80 cpiinquanials. 
For axMipla» Costa Rica’s infant mortality daclinad by almost SOX 
batwaan thasa two pmriods. This is also tha tima frama in which 
Suatamala axpariancad important gains in infant mortality.
Anothar iopcN^tant aspact of ^latamala's inf «it «wirtality is that 
67% of first-yaar daaths ara post-naonatal» suggasting that it is 
primarily anvircxuMmtal and social factors that ccxitributa to 
infant mortality <CELA0E 1984» p.ll).
In sumazr-y» it must ba conciudad that damc^raphically spaaking 
Buataaala is ralativaly lass davalopad with high» albait 
daeraasing» fartility and mortality. Tha annual fp̂ owth rata has 
hovarad around 3X for soma timi and is only vary slowly 
daeraasing raeantly <Tjdila 1). By 20251 it is axpactad that 
Suatamala will still hava a growth rata of dosa to 2X, a laval 
that translatas into a population doubling tima of 35 yaars.
Tha infant mortality rata is daeraasing but it ramains 
unaccaptably hiçM̂ » with currant lavais indicating that almost 6 
babias out of avary 100 bcr*n dia within tha first yaar of lifa. 
Tha crisjactiva of this study is to shad light on tha socicMsconooic 
diffarantials of azẑ ly aga mortality in Suatamala and to study 
tha trands in thasa diffarantials ovar tizMs.



a,t.miüLI

Th« data usad in this analysis ara darivad ■fro« tha 1973 and 1981 
Cansusas and it is iapeartant to undarstand soaathing about tha 
cpality a* thasa undarlying data in ordar to corrwrtly intarprat 
tha rasults. Two daaographic tachni quas will ba in vole ad first to 
astiaata tha quality of tha data and than aapirical rasults will 
ba prasantwi to co«9>ara a faw kay fraquaneias bat wean tha two 
Cansusas.
Tha first rasults ara based on errors in aqa raportinq dua to aqa 
haapinq» or prafarance for certain aqas. Per maaplat it has 
baan noted universally that there is a prafaranca for aqas andinq 
in diqits O cr 5. In Table 3 ara prasantad Mnnwral indices of 
aqa prafaranca that all have tha sawa conceptual basis but vary 
in tha details of calculation. In qanaral tha hiqher tha indmn 
tha poorar tha quality of tha aqa declaration.

Table 3
Indices of Aqa Prafaranca (Hyars« Uhipplap and United Nations) 

Ouataaala, ftoxico, Panaaa, Arqantina 
1950, I960, 1970, and 1980 Rounds of Cansusas

Country
and

Census
Indices

Myers lihippla Lkiited
Nations

8uatmnala
1950 Census 32.5 196.8 42.3
1964 Census 19.5 158.3 27.8
1973 Census 22.2 164.0 24.9
1981 Census 21.7 165.0 26.2

ItoNico
1980 Census 35.8 188.7 35.4
1960 Census 36.7 174.0 25.8
1970 Census 17.0 148.0 18.0
1980 Census — — —

Panaaa
1950 Census 16.2 141.6 30.7
1960 Census 8.3 120.9 18.3
1970 Census 6.9 118.1 14.0
1980 Census 5.0 113.6 15.9

Arqantina
1947 Census 1.2 98.8 17.5
1960 Census 2.2 104.8 12.11970 Census 1.7 103.7 10.4
1980 Census 2.9 106.2 11.8

Sourcat SiNE, CELADK 19IRI, Diadro 6, p. 11.



Xt is cl»ar frcM tha data in T4id>la 3 that in ccsMpariaon Nith 
othar Latin Aiaarican cansuaaa, tha Syataaala canauaaa bava aany 
problaaa. All tha indieaa far all canauaaa ara largar 4or 
Buataaala than •far Panaaa and Argantina and in aany caaaa largar 
by ordara of aagnituda. Cbily in tha caaa of Haxico do ^jataaala 
indieaa raoMdala thoaa of anothar ccNintry axeapt that avan in 
thia caaa by 1970 tha Haxican indieaa ara ccmaiCarabiy lca«»r>
In taraa of intar--canaal coapariaon far Ajataaala thara ia 
raaacm to ballava that both tha 1973 and 1981 Canauaaa auffar 
froa data problaaa. tetaaon 199K> and 1973 all indieaa dacraaaad« Mtioraae in 1973 thay ineraaaad. Thara doaa not aaaa to ba «uch 
diffaranca batmtaan tha 1973 and 1981 indieaa.
ifbiothar aaaaura of data i^ality ia tha parcantaga undarcovaraga 
or oaiaaion rata, in othar wordaip tha aatiaatad proportion of tha 
aligibla peculation that aao not couuntad in tha canaua. Thia 
indax ia aaamarod ualng daaographic mid:hoda of aatiaating 
peculati^ aixa and diatibution baaad on undarlying pattarna of 
fartility, aortality, and aigration. Tha diffaranca bataaan thia 
aatiaatad piculaticn and tha eonaua count ia a aaaaura of tha 
undarcount. Data far 8uatoaala ara praaantod in Tabla 4.

Tabla 4
Maaauraa of Undarcovaraga» Pm*cantaga Qaittad 

Suatamalai 1950» 1965» 1975» and 1980

Yaar
Total

Sourca (1) 
Malaa Faaalaa

Sourca
Halaa

(2)
Faaalaa

1950 5.8 5.6 6.0 5.4 5.5
1965 4.8 4.9 4.6 3.9 3.6
1975 11.6 12.6 10.5 11.4 9.31980 15.2 16.5 13.9 15.1 12.4

Sotarca ( 1 ) t 
Saurea (2>i

8utiérraz 1983 
.» CELAOS 1985.

Tha figuraa in tha abova tabla ara conaiatont aith anothar oourca 
which givaa undaranuaoration rataa for tha 1973 Canaua aqual to 
2.8% in itf’ban araaa and 4.1% in rural «raaa and, indapandantly, 
9.5% for tha country aa a whola (Milkia 1984» p. 272).
Onca again th«^a ia avidanca that tha 1973 xmd 1^1 Canauaaa ara 
of poorar Cfuality than tha pravioua two in 1950 and 1965. Thia 
t«d>la alao oupporta tha arguaant that tha 1980 Canaua ia of woraa 
quality that tha 1973 Canaua. It ohould alao ba notad that thia
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undmrcovmrmgm d O M  not oqpjMilly «ffoct all mmgmmntm of tha 
pofnilaticMn aincay in at laast thia particular caaa^ in 1975 and 
19TO tha aala undarcovaraga rataa ara hi9har than tha fmmmlm 
rataa.
Thia apparant datM-icnratcm of data quality bataaan tha 1973 and 
1981 Canauaaa ia particularly warryaona in tha caaa of thia atudy 
Mhich haa an iaportant taaporal coaponant baaad on chanqaa 
bataaan thaaa tuto tiaa pointa. In particular, ainea it ia aKmtly 
rataa that ara bainq coaparady it ia iaportant to aatabliah 
whathar thara Mara iaportant changaa in fraqiMRicy diatributiona 
batMaan tha tuo canauaaa.
It haa baan augqaatad that tha rural part of OuatmMila uaa undar- 
anuam^atad in tha 1981 D miouc aora ao than in tha 1973 Dmaua 
andy in particulaTy Indiana uara ai^iacially undar"Hnnuaaratad. 
Thaaa hypothaaaa ara baamf on tha civil unraat that uaa praaant 
in Buataiaala at tha tiaa of tha 1981 Canaua. Tabla 5 
pri^iarad to ahad aoaa liqht on thia iaaua.

Tabla 5
Frac^mcy Diatributiona **■ IEkiata«iala ~ 1973 and 1981

Yaar Parcantaga
Lfr'ban

Parcantaga
Indian

1950 25.0 53.7
1964 33.6 42.2
1973 36.4 43.8
1981 32.7 42.0

Sourcaai D8E C1971)y Cuadro 111 (p.40>y Cuadro IV (p.42> 
D8E (1975)y Cuadro I, p. 5 
D6E (1984)y p.21

Tha parcantaqa urban incraaaad ataadily batMaan 1950 and 1973 aa 
a ccataaquanca of incraaaad urbftftixaticm of 8MtmMila and thara ia 
littla raaaon to baliava that thia uni>nMraal aâ iact of tha 
oaidarnization procaaa Mould hava taralnatad or much laaa ravaraad 
itaalf in tha follOMing daeada. And yaty in 1981y tha parcantaqa 
urban ia amallar than in 1973. If thara ara data ciuality arrora 
than thay ara azactly cqipoaita to thoaa hypothaaixad abova. Tha 
indication ia that, if any ragion Maa undar~raportad, it Maa tha 
urban Mid not tha rural part of tha country. In tha caaa of tha 
Indian population thara doaa not aaam to ba ouch avidanca baaad 
on thia miniinal amount of data that thM’a Maa a apacial problaa 
of uundar-covaraga of thia pi^ulation in tha 1981 Canaua. In



fact, tha rasulta for tha laat thraa Canauaaa «ura vary alailar, 
which aay or mmy not raprasant raallty but at laaat par aa ia not 
avidimca of particular problaaa in 1981.
A thorouph atudy of tha 1981 Cwmaua of Ouataaala would ba 
raciMiî od to gat to tha bottom of aoawi of thaaa iaauaa, a taak far 
bayond tha acopa of thia atudy. ^hivarthalaaa, tha «dbova data do 
auggaat that a groat daal of cauticm idmuld ba aitarciaad in 
drawing concluaiona from thaaa data aapacially with raapact to 
tha 1981 Cmnaua. Thara doaa not naam to ba much avidanca for 
difforantial arrora in comparing tha 1973 and 1981 Canaua, 
conaaquflHfitly tha tamporal changa aapact of thin atudy wan 
oMacutad and tha raaulta ara praaantad and dincuaaad balow. 
Howavar, raadarn ahould ba avar attmritiva to tha poanibla affacta 
of problaaa with tha original data cm final concluaiona.
Aa a raault of tha c|uaationabla cipjuility of tha 1^1 data, raaulta 
aro praaantad cmly for tha country aa a whola without atudying 
aaparataly tha urban and rural ragiona. Howavw, an urban-rural 
raaidm%ca variabla waa uaad to halp nhad light on tha offact of 
thia factor. Ikiothar victim of tha 1981 data c|uality inaua in 
tha omiaaion of aatimation of attributabla rialc, a concapt that 
diKTCM̂ CHiaa tha changa in rolativa rink (aaa naction é> into 
changa dua to peculation cemipoaition and changa dua to raal 
diffaranean in diffarantial mortality rink.

3. Data oraoaration

Tha analyaia waa baaad cm a aampla of data from tha 1973 and 1981 
National Canauaaa of Population and Houaing in Iktatamala. 
Advantaga waa takan of tha availability of naiiq»l<Hi from tha 1970 round of cannunaa aa a raault of tha OMUECE projact (Oparacidn 
Huaatrao Canaal) which produced in atjmdard format a aampla cm 
computar tapa of cenaua data from varioua countriaa in tha 
region. In addition, a apacial aampla wan available on coocut«^ 
tapa baaad on tha 1981 Cannua of Suatamala.
In tha cana of tha 1973 Cannua, tha original random aampla 
conainta of 266,400 individual caaan, rapraaanting a little over 
5X of tha total cannua population in 1973, namely 5,160,221. Tha 
aampla baaad cm tha 1981 Dmtnua cemainta of 302,711 individual 

», rapraaanting SX of tha total population of 6,054,227.
Prom thaaa aamplaa, wcamam aged 15-34 (incluaiva) with at laaat 
cma child bca*n alive ware aalactad. Tha rmnulting filaa cemaiat 
of 33,382 individualn in tha caaa of tha 1973 Cannua and 37,328 
individuala in tha camt of tha 1981 Cannua. Tba lint of cariginal 
variablaa with thair ccxiaa appa4w*a in Appandia 1.



Varii3u« mtap* baci to ba undartakan in cardar to dariva tba 
naeaaaary varlabiaa fcar tba ragraaaion analyaia. In tba #irat 
placa, tba indi^andant, or anplanatory, variablaa bad to ba 
eraatad. Zn pw^ticular, tbaaa variablaa includa aducatiiai of tba 
MCMiian and tba bouaabold baad, urban'*rural raaidanca a# tba Moaan 
and occupatici of tba bouaabold baad. Tha variabla atbnicity of 
tba woaan did not cbanga froa ita «riginal vwraion.
Tha following rulaa apacify tba data trMiaforaatiena that 
parforaad. Tha rulaa apply to both tha 1973 and 1981 Canauaaa 
altbCHigh ainor cbangaa tanra nacaaaary for tba 1981 Canaua bacauwa 
of alight diffarancaa in tba codaa*
Educatici of tba woaan and tba bouaabold baadi
If EDUCW(H>«* O 

10 
13

9,EDUCM(H)» 1 
12 2 
15

16 - 19 
20 and ovar

1 (Nona)
2 (Ona or two yaara of priaary)
3 (tbraa, four, or fiva yaara of

priawy)
4 (Priaary coaplatad)
5 (At laaat «««• aacfidary)

Urban**rural raaidanca of tba woaant 
If URH«2, 8URM»1 (Rural)

OEPTOlib«! & URM«1, eURW»2 (Urban, axcapt capital city) 
OEPTOW»!, 0URW-Í3 (City of Quataaala)

Occupation of tba bouaabold baadi
If (CATE8H»3 tc 

(CATE8H"2,4 b 
(CATE8H»2,4 le

(CATE8H03 8i 
(CMTE8H-3 II

0CUPH«411-453)
0CUPfP>411-453)0C:UPH«^4, 226, 231-236, 321-339, 

521-532,612-632,642,643, 
711,716-961)

0CUPH» --- " ----)
0CUPH«001-223,225,311-319,

611-641,651-653,712-715, 
962) OR CATESif-ii

THEN
THEN

THEN
THEN

OCCH-l,
CKXH-2 ,

0CCH*-3,
0CCHi>4,

THEN OCCH-S.
((]C06*lt Salariad agricultura wcikara - laborara

2i Non—aal ari ad agricultura workiw'a - paaaanta 
3i Nci-aalariad nci-agricultura workara 
4t Salariad nci-agricultur«
Si Middla claaa)

In ordar to aiaplify tba analyaia and, aora iaportantly, tba 
intarpratatici of tba raaulta, input data wara liaitad to woman 
for idiam all data ware praaant. Conaa<|uantly, a aalaction waa 
aada of nmman who wara aarriad (or coaacm-law) with apouaa 
praaant and for wfioa valid data wara availabla for tba variablaa 
aducation, occupaticHi, and atbnicity. In addition, aal act ad 

bad to hava fawar than 20 ebildran avar born and tba nuabar



of ch&Idron surviving hsd to bo 1m s  than or aqual to tha nuabar 
of childrmi mvmr born. Thaaa aalaction critaria furthar raducad 
tha affactiva mmmplm sisa to 19,412 vKsaan froa 33,:i^2 in tha caaa 
of tha 1973 Canaua and to 17,BS1 froa 37,32« in tha caaa of tha 
1^1 Conaua.
(Tha tara houahold haad ia uaad in this study although, bacauaa 
of tha abova-aantionad aalaction procMfuraa, tha houaahold haad 
is actually tha husband (lagal or coaaon-law) of tha aoaan 
aalactad and fathar, biological or adoptad, of tha childran in 
tha houaahold.)

in  ,H «fehafte,|gax

«inca tha darivad aaplanatory variablaa ara catagorical (that ia, 
thair codas do not ha va a quantitativa valúa), in ordar to 
introduca thmn into a ragrasaion fraaawork thay hava to ba 
tranafc»*aad into dichotoaoua, or duamiy, variablaa. For aach 
variabla, ona coda unas aalactad as tha rafaranca catagory and far 
a«M:h of tha roNnaining codas a aaparata diehotcMROus variabla Mas 
craatad, with a valúa of 1 if tha individual poaaaaaaa a 
particular trait and O otharuisa. Tha rafaranca catagory choaan 
waa alwaya tha ona corraaponding to tha group with tha louMHit 
ocotal ity. Ccaiaac^iantly tha dichotcMnous variablaa aaaaura
surplus atvtality Mith raapact to thia rafaranca catagory.
Tha rafaranca catagoriaa for tha indi^iandant variablaa ara 
EDUCW-« (At laaat aoaa aacondary), eURM«l (City of «uataaala), 
ETNIC0IN2 (Non-indian), and OCC»MI (Middla class). In addition, 
8 dichotoaoua variablaa nao-a craatad for aducation (4 for laaaan 
and 4 fea* housahold haads), 2 for raaidanca, 1 for athnicity, and 
4 f«r occupation of hcaisahold haad.
Tha dapandant variabla ahich rapraaanta tha phanoaanon that ia 
baing atudiad, aaaauras child mortality in tha pcq>ulatÍon. As a 
first atap, tha folloMing intarmadiata variidila aaa caleulatadi

PROPM (No. aurviving childran/No. childran avar born)
To doriva a mora apprcqiriata variabla, tha aapactad or 
thaer-atical varaion of this variabla mmm calculatad, basad on 
iMadal lifa tablas and tha aga of tha Noman (aa a aurrc^)ata for 
tha duration of aapoaura of childran to tha risk of dying). Tha 
final varaion of tha variabla ia tha ratio of tha obsarvad valta» 
to tha thaoratieal val imi.

IO



TIhi Un&tvd htations proorM PfHSPIMIAD (Unlt«d Nations 1984«, 1984b> 
M«« tNMNl to calctJlat« th« thMar«tle«l v«1u m . Th« r«c|uir«cl infiut 
Is th« flMian nuwby  of chili4r«n mvmr ferarn and chlldran sta^vlvlno 
by «9« group of * tha MGMMtn. Tha inputa «ara ealculatad basad att 
tha largar saaplas C33,382 Noaan in 1973 and 37,32S In 1981). In additlcwi, tha niMrtiar of «mmmmti aith no chlldran Mas astlaatad both 
for 1973 and 1981 using eansus t4d»ul«tlems. Tha InfMit data t««rai

Ago of 
Mcxxan Childran

Haans
ChiIdran

15-19
avar bcxf̂ n 

0.3245
1973

sivviving
amaamaamUadCH^i

20-24 1.4843 1.4491
25-29 3.2914 2.722230-34 4.7588 3.8419

15-19 0.3403
1981

0.315220-24 1.7247 1.5484
25-29 3.2307 2.8230
30-34 4.5059 3.8405

PfO^DEAD also raidiras as Input tha mvmroQm childbaarlng aga of 
tMiOMMn. in tha casa of Suataaala, for tha 1973 Cansus tha figura 
usad Mas 28.89 and for 1981 tha figura usad Mas 2^.74. Both 
thasa data ara basad on lyulnquannial (15-19,... ,4S~49) aga- 
spacific fartility ratas that «anra astiaatad as part of an 
mxmrcimm MhoMi objactiva Mas to calculât« tha aost racant 
projoetiiai« for Suataaala (D8E 1985). (Tha actual fartility 
ratas do not 4 >̂p«ar in tha pidilication rafarancad but ara 
avai labia on rmqutmt froa tha author or froa C2ELAENE. >
A study M«s carriad out to natch tha Buataaala aapirical 
mortality tab las (DSE and CELAIME 1985, p. 154-157) to tha Uni tad 
Nations modal U f a  tablas (Unitad Natiwis 1983«) in ordar to 
salact tha appropriata rasults frcm tha PftQPIKAD program. Tha 
sum of absoluta diffarancas batMaan corr a «pondi ng valuas of «%c|m 
•Msr« ealculatad for tha fiva U.N. aodals salaetad using tha mala 
and famala lifa «Mpaetancias from tha an^iirical lifa tablas. 
Basad on all ago groups, tha Latin Aaariean pattam provad to ba 
vastly suparior for both mmnmm and for both timo paints. Basad 
only on aarly «gas (0-19), tha Latin Aaariean oodal «main most 
closaly approxiaatas tha SuuRtamala mortality pattarn for both 
smcas and both tin« points. In tha casa of aarly «gas, tha naxt 
bast modal is tha Oanaral nodal, follomad in ordar by tha South 
Asia, Far East, and Chila, idiich providas tha Morst fit.
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LHiing th« Latin Amaric w  pattmrn, thm mapmetmcl proportionm «hMd 
for 1973 and i*TOl by agm group c»f mothmr armt

Aga Cxpaetad
of woman proportion daad

1973 1981
15-19 .11757 .09038
20-24 .14950 .11301
25-29 .16740 .12489
30-34 .18483 .13616

Tha final varaion of tha didiandant variabla» M»
tha cpiotiant of tha eiiaarvad proportion» PROPH»
«Kpactad or thaoratical proportion daad.

Maa darivad am

g,t,...l!terfe,iU,liY,.jit,-,« ic l,Y ,.a a « i

Tbia aaction ia baaad on calculatad valuaa of «iqo which ara baaad 
on tha n valuaa daaeribmi in tha abova aactimi. Tha aaaaura «ci«» 
ia acpial to tha probability of dying within tha firat fiva yaara 
of Ufa. Tha tranaformation from M*a to probabilitiaa of dying 
waa mada for varioua aub’>p<9>ulatiCMia for aach of which a oman 
valua of H, aay h«, waa calculatad. Few* both tha 1973 and 1981 
Canauaaay an ovarall m a m  of M, M«« waa calculatad togathar with 
a global valua of vciei» baaad on tha obaarvad lifa axpMMctmcy and 
tha i^prc^riata imadal lifa t«d>la. Tha global valuaa of «cio for 
1973 and 1981 ara 0.19181 and 0.14035» raigiaetivaly. Tha formula 
used to calculata «ha probability of dying for a g i v m  aub- 
pc^ulation» «c|o(a>. ia aimplyi

«iC|oi(a) H«b t (ado / H%) •

Tha ammn valuaa» H*» uaad to calculata tha ado*a praaantad in 
thia aaction ara »Mightad mmmnm with nuai>ar of childran avar born 
uaad aa tha waighta. Howavar» tha fragiMmcy diatributiona 
providad alongaida tha probabilitiaa in tha tablaa in thia 
«action ara unwaightad. Tabla 6 balow includas probabilitiaa of 
dying for 1973 and 1981 for ail catagoriaa of ail indapandant» 
anplanatory» vmri4d>l«a darivad for thia «tudy.
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Probability of dying boforo ago 5» vq«., for various ouiari|rou|iB
Tabi» é

Suataaala 1973, 1981
Variabla
and 1973 aqc»1981 Diff.

Population 1973 1981
Catagory CX> (X> fX>
Education of Moaan
ftema .218 .163 -29 66.2 97.21-2 Yrs. Priaary .169 a —22 8.7 10.9
3-9 Yrs. Priaary .146 .118 -19 13.7 19.9
Priaary Coaplatad .091 .077 -19 6.9 8.2
Sows SiicandM*^ .053 .040 -29 4.8 7.8
Educaticm of Hhld Haad 
Nona • 223 .167 “29 50.2 41.9
1-2 Yrs. Priaary .191 .146 -24 15.8 15. B
3-9 Yrs. ^iaary .169 .127 -29 19.1 21.5
Priaary Coaplatad .110 .100 -  9 8.1 10.5
8oaa Sacondary .066 -099 -11 6 a  8 10.7

Uĥ ban-fhiral lUniidancaRural .207 . ISO 69.7 71.0
Urban w/o Capital .188 .141 -29 16.4 19.7
Buataaala City .108 .076 -30 13.9 13.2
Ethnicity
Indian .224 .197 -30 47.1 44.7
Ncm-lndi an .164 .127 -23 52.9 Q O a  a a

OccupaticMn of Hhld Haad
Laborar .224 .167 -29 23.8 20.0
Paasant .210 .147 -30 37.4 40.3
Non-Salariad Non-Ag. .176 .136 -23 10,4 9.8
Salariad Non—Ag. .197 .119 -24 21.9 21.6
Hiddla Class .087 .089 - 2 6.5 8.3

StJiO’ting Mith sducation of ths Moaan it is cdivious that tbsrs is 
a vary strong nsgativs ralationship batwssn «Msrtality m d  
sducation. Tbs highsr tbs lavai of aducation of tha ucanan, tha 
lOMsr is tha prcdiability of that No«an*s chilcferan dying in aarly 
yaars. This rasult applias to both Cansusas Mith canaistantly 
lcM«ar lavala of sortality in 1981. Thara isy hoMavar, no 
indicatici that thara is any ecmvar<Hmca ovar tha tioa pariCMl in 
quastion. Oiffarancas batwaan 1973 and 1981» cmprassad as a 
parcantaga of tha 1973 lavai, ranga batwaan IS and 29 with no 
claar ralation to tha lavai of sducation.
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In th« C A M  of •ducation of houwiholcl h«Adt th«r« d o M  wmmi to tm 
somi ovidonco th«t tboro havo baan marm advaneaa for tha laaaar 
aducatad cataowiaa thjm -for tha hiQhar adueatad wooan. For 
woman marriad to man with up to S yaara fM^imary thara warn a 2SX 
dacraaaa in tha valua of wC|o» wharaaa for tha hi^har two 
cataporiaa thwra warn only a 10% daeraaaa. 'ntia raault aupoaats 
that haad*a aducation may ha m$rm important than wo«an*a 
aducation am a datarminant of diffarantial mortality tranda.
Turning to tha iorban-fural raaidanea variabla» again thara ia 
avidance of a atrong, nagativa ralationahip batwaan urbanization 
and mortality. Tha cigiital city haa tha lowaat mortality and 
rural araaa aKparianca tha highaat. Tha dacraaaa batwaan 1973 
and 1981 ia cemaidarably highar than tha dacraaaaa aaan for ttwi 
aducation groupa. Tha dacraaaa mcpariancad by tha capital city 
ia tha largaat (3Gft> but again thara ia not much indication of 
ccMivarganea batwaan tha thraa groupa.
In tha caaa of athnicityt thara ia avidanca that tha highar 
mortality gronda« Indiana^ ara approaching tha non<**lndian group. 
Tha Indiana* mortality dacraaaad 30% whara fcnr tha non-Indiana 
tha dacraaaa waa only 23%. ^cMAld thia diffarantial tandancy 
continua into tha futura^ tha Indiana will aoonar or latar hava 
tha aama oKMrtality lavai aa tha raat of tha population.
Finally» with raapoet to occupatici of houaahold haad» thara 
appaara again tha by now familiar atrong nagativa ralation 
batwami mcr-tality and acMsioaconomic atatua of occupation. Lavala 
in 1981 ara uniformly Icmww than in 1973 with high dacraaaa for 
tha two "loiwMit'' grcsupa» Idborara and paaaanta» namaly» 25% and 
30% raapactivaly. Tha two non~agricultural grcNipa hava alightly 
lowar mortality changaa 4Wid tha highaat group» tha oiddla elaaa» 
aKpariancad hardly any daclina at all.
Tha cPJactiva of tha pracading t<d>la waa to giva a global pictura ralating lavala of mentality to varioua aocioaconomic 
charactwriatica. To continua in thia lino» anothar typa of 
analyaia waa carriad in which tha antira population waa dividad 
into 780 sub-population, dafinad by all posaibla combinatiema of 
tha 5 indapandant variablaa. For aach aub-population, a moan 
valua of M waa calcul at ad togathar with tha corrasponding «q«.. 
Tha aub-pcpulatici warm than ordwrad by aixa of thia maaaura and 
fiva groupa wara craatad rapraaanting» as much as posaibla» 
quintilaa (20% of tha ordarad pcpulation). Tha tarma "Vary
High"» "High"» "Madium* 'Low"» and "̂ v̂̂ y Low* arm only l^wla
that hava ralativa mawiing and should not ba intwpratsNf in any 
mora ganw^’a! awiaa or takan out of ewitaxt.
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Tĵ Im  7 and 8 próvida msmmmry inforaation about tha fiva groupa. 
Tha fraquanciaa (laat celuan) ara baaad on aaightad counts» aith 
aaights basad on childrMi avar born. It is elaar that thara is 
vary high varianca in aortality in tha papulation with tha "Vary 
High” group axpariancing» on avaraga» thraa tiaas tha aortality 
of tha "Vary Lo m" group.

Tabla 7
Probabilitias of dying bsfora aga S» 

Piva groups basad on lavai of aiqo Buataaala» 1973
Laval of sOo «qo riTT ntiiÜS -r — lui-

-mirTT-r- -r-n-rwr-rt-1--- r~̂-- Vary Low ( X )

Vary High < abova .240) .267 2.97 9.7
High (.230 • .240) .235 2.61 23.3Msdiuffi (.200 - .230) .215 2.39 29.3
Lo n (.ISO - .200) .173 1.92 19.9
Vary Lfw* ( undar .150) .090 1.00 17.8

Tabla 8
Probabilitias of dying bafora aga 5» adoFiva groups baaad on lavai of ado

Suatasala» 1981
Laval of m Oo sOo _J5fl2__ PcspulationVary Low ( X )

Vary High ( abova .180) .206 3.07 16.0
High (.léO - .180) .168 2.51 21.4
Hadium (.140 ~ .160) .153 2.28 23.8
Lo m (.110 ^ .140) .128 1.91 20.3
Vary Lew* ( undar .140) .067 1.00 18.4

Tablas 9 and 10 sumMa*isa tha socioaconoaic char ac tari sties of 
tha fiva groups both for tha 1973 and fesr tha 1981 CUmsus. Fea* 
aach Cansus and for oach of tha fiva groups tha tablas prasont 
tha fracpjtancy distributions far tha fiva indapandant variablas. 
By raading tha coluans vMrtically it is possibla to idantify tha 
primary factors that charactarixa aaeh mortality group. Tha 
fraguancias ara aaightad by childran avar born but to facilitata 
tha folloMing axplanation tha fraquanciaa Mill ba rafarrad to as 
if unMsightad.
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Talli« 9
Probaiai 1 iti«« o# dying b«for« ag« SS, «q» 

OiaractaristicK of sub’>group« with various lavala of vC)«»
euataoal«, 1973

Fraeptaney Distribution
Vary
High

High Medium Low Vary
Lew*

Educati«! of iÉEMnan
Nona 82.3 98.3 94.6 51.2 9.9
1-2 Yrs. Priaary 7.2 1.6 3.4 19.7 14.7
3-8 Yrs. Priaary 7.6 .1 1.2 28.1 36.2
Priaary Coa^latad 1.9 .0 .5 .9 23.1
Soma I^Kondary 1.0 .0 .3 .1 16.1
Education of ftild Head
Mena 76.9 94.0 62.5 21.6 èia <6
1-2 Yrs. Priaary 10.2 4.2 24.9 26.9 12.3
3-5 Yrs. Priaary 8« 0 1.8 10.9 '46a À 28.6
Priaary Conflated 3.9 .O 1.3 3.7 29.2
Some ^»ccwidary .9 .0 « 3 1.1 23.2
Urban—Rural Rasidance
Rural 84.8 89.3 91.7 71.7 28.8
Urban w/o Capital 40.7 10.7 5« ̂ 18.3 25.0
Buatmnala City 4.8 .0 2.9 10.0 46.2
Ethnicity
Indian 31.9 95.7 54.7 24.8 8.1
Non—Indian 68.1 4.3 48.3 75.2 91.9
Occupation of Hhld Head
Labor (M" 71.8 .5 48.4 11.8 2.9
Peasant 7.6 79.8 33.2 46.5 9.4
Non-8alari«d Non-Ag. 3.0 13.1 8.4 5.8 19.8
Salaried Non-Ag. 15.2 Àa À 9.3 31.5 47.2
Middle Class 2.3 .0 .7 4.3 20.6

Fcmt 1973, in tha "\ho*y High* aarly aga aortality group, tha vast 
aaicMTity of woaan (82X) Hava no aducation, alaost 80% of husbMuis 
hava no aducation, ovar 98% liva outsida tha capital city, 32% 
ara Indian, and 72% ara laborars. At tha othar axtr«««, in tha 
"Vary Low" mortality group, only 10% hava no aducation, h.hX of 
husbands hava no aducatimi, 46% liva in SuatMMla City, only 8.1% 
ara Indian, and cmly 3% balong to tha "louMSt" occupation 
category, labtâ er. The contrast batwaan the groups is 
rawarkabla, alaost as if two different sociatias living within 
tha same population.
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Probabil itiM of dying b«for« ago 5, «qo 
C^«racl£«ristics of «ul»<-Qroup« Mltti v4Mrlous l«v«l« of «c|ei

SuatMMla» 1981
Fr«qu«ney Distribution

Tabl* 10

Vary
High

High Hadiua Low V«-y
Low

Education of ttosan 
Nona 52.8 90.6 82.4 46.2 7.6
1-2 Yrs. Priaary 21.1 2.7 10.9 21.0 13.7
3—S Yrs. Priaary 19.7 6.3 6.6 asaa til mXfm 0 28.0
Priaary C«q3l«t«d 4.8 .4 .1 3.7 26.4
ScMis Sacondary 1.6 .0 .0 .2 24.4
Educaticm of Wild Hoad
Nbns 28.8 62. 6 78.2 12.0 2.7
1-2 Yrs. Priaary 23.3 22.4 10.6 31.2 6.2
3-S Yrs. Priaary 2.5 14.7 6.2 52.2 27.5Priaary Coaplstsd 7.0 .1 4.5 3.2 30.08o«ai» Sftct»idary 41.4 .2 .5 1.4 33.7
tA^ban-Rural Rssidsncs 
Rural V ^ . 0 94.3 94.7 80.3 32.3
Urban w/o Capital 49.7 5.7 4.8 11.3 26. 6
Quatsaala City 24.2 .1 .5 8.4 41.1
Ethnicity
Indian 47.2 55.0 81.8 26.7 12.9
ftem-lndian 52.8 45.0 18.2 73.3 87.1

Occupation of Wild WiadLaboror 33.9 46.8 11.5 12.3 3.6Paasant 12.8 46.9 75.3 56.8 11.5
Non-Salariad Non-Ag. 20.3 4S1 3.3 4.8 17.3Salarimi Non-Ag. 27.2 a  Sl̂ 9.7 22.1 45.1
Hiddla Class 5.7 l a O .2 4.0 22.6

In 1981, tha contrast bstiNNHi th« "V«ry High“ and “Vary Low“ 
groups is squally notshotthy althou^ sayba slightly Isss 
«Ntrsss. In particular, tha “Vary High** includM a surprisingly 
high nusiisr of husbands with "l̂ is« Sscondary** (41.4X> and a such 
lowsr parcantaga of laborars than in 1973 (34X in 1981 vs 72X in 
1973».
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In both 1973 «nd 1981, th* “Hiah" and -rtodiun” groups •Khibit 
nor* sksNiMKi distribution* than ths "Vmry ffigh** group. Fc^ 
sMSi^la, in 1973 98.3% of wonMin in ths "High" group had no
sducation Mhsrsas ths figurs for ths "Vsry High“ group is only 
82.3%. Ths «ajority of "High“ group ars psasants Mhsrsas ths 
majority of ths "Vsry High" group ars laborsr*.
Cars must bs takan in intsrprsting thsss rssults sincs it «ust bs 
kspt in oind that alaiost half ths originai data sst has rscords 
Mith a valiMi of O for H «id conssgusntiy si)«« This is bscauss 
far 83.4% of ths womsn in tlM 1973 Csnsus, ths ntaibsr of childrsn 
mirviving is squal to ths nusbis' barn. Esssntially ths issus is 
cms assOGiatsd Mith a rars cdiaractsristic «nd this rssults in 
sany of ths sub-gratg»** ssans bsing bassd to a largo dsgrss on 
“sarò“ rscords. Ths probism I* discusssd in sors dotali in 
AppsndiM 2.

6i. RtaritiiiBn .mtimtSM. „.ai,. iiior.fe8làiY

a. Lkiivw^iats
Bsfors sstimating cosfficisvits in ths «siltivariats frmmmmrk, 
sach group of dichotomous variablss Mas considsrsd individually 
and run as indiqasndsnt SKplanatory varis^lss Mith H as ths 
dspsndsnt variabls. Standard linsar loast-<>aguars rsgrsssion mss 
run using ths aPSS/PC'«* microccmputsr packags Mith a nuaAior of 
variations cm ths basic modsl. In ths csss of both Cw>susss ths 
highsst SKplanatory poMsr <R* valuss) Mas obtainsd fcm Msightsd 
data using ths childrsn svsr born as ths Msight.
Ths rssulting rsgrsssion cosfficisnts provids an indication of 
SKcss* sfsrtality Mith rsspsct to ths rsfm^sncs group, sslsctsd as 
ths cms Mith loMsst aortality. With soas minor modificati cms, 
thsss b*s Msrs than ussd as msasurss of rslativs sortality risk 
of a givsn group Mith rsspsct to a rsforones group. In ths 
snsuing tc^ls* in this ssetion all frsguonciss ars »mightsd by 
childrsn svsr born. In addition, all rssults bassd cm univariats 
rsgrsssion 4Û m highly significant, statistically igasaking. Ths 
«(planatory poMsr c»f ths univariats rsgrsssicms is nsvsr vsry 
high, Mith a maNlmus cHF 3% of ths total variancs of ths d^piMtdsnt 
variabls SKplainsd by ths modal.
Rslativs risks ars prsssntsd in a slightly altsrsd form to alloM for sasior intsrprotation. Ths actual valuss of ths rslativs 
risks csntsr around 1 Mith valuss largor than 1 indicating 
stirplus flmrtality uith rsspsct to ths rsf orones group and valuss 
smallsr than 1 indicating mortality loistr than ths rsf orones 
group. Sincs ths rsforones group sas intontionally chossn to bs
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tha 9roup M&th lowest «artelity, the relative risks are al«ost 
always larger than 1. A relative risk for a given sudi*<-grcHip of» 
say» 1.40 indicates that this sub--group etifNn̂ iences «lartality 
rates 40% higher than the reference grt«tp. In the tables it is 
these percentages that are presented. The diff«rence between the 
1973 and 19^1 relative risks mrm calculated as a percentage of 
the 1973 level. The population frequencies are weighted by 
number of children ever born.
The results are presented in T«hle 11, The espected strong 
relationship between «ortality and eduncation is once again 
evident» with the esception of the "l-*2 Years Priaary" category 
which has a lower value than espected in relation to the "3**fS 
Years Prie^wy** graug. In 1973» woeen with no education had 86% 
higher e4S*ly-*age Mortality than did tioee with soaMi saeond4ery. 
The interesting point is that in 1^1 this differential increased 
to 102.4%. In fact» there is strong evidence based on these data 
that differsntials in S4^1y age Mortality mrm actually 
increasing. There is not ouch of a pattern but there seeeSi to be 
a twidency for the lowi^ Mortality groups to esperience ledger 
incresMs betweet 1973 and 1981.
The relative risks for educaticm of household head eshibit 
patterns sioilar to those seen in the case of education of woman. 
Relative risks decrease «onotonically with increase in level of 
education again with the exception of the "l-l Years Primary" 
group. In 1973» women Married to husbands with no education 
experience &3tX. higher mortality than woman whose husbands have 
some secondary education. In 1̂ SP( the corresponding figure is 
almost 89%. As with education of the woman» the relative risks 
"for cmtmqcrimm of edtaxation of household head are all largar in 
1981 than in 1973» This suggests an increasing divargence in the 
levels of Mortality between the various aKtucaticm groiqis of the 
population. The major difference between 1973 and 1981 occurs 
for the "Primary Coaipletaxi" group whereas the other groins 
experience miniaial changes» albeit always positive.
In the case of urban-rural residence» in 1973 the "Uhrban w/o 
Capital" groug has 42% highaar early aqpi aiortality than the 
capital and the figure 4or the rural areas is SI.6%. In 1981 the 
corresponding risks are 54.àX and 4bl%» respectively. Again» 
there is ar/idence of increasing divarrsity and the highar 
mortality group C"Rural"> amperiences the lowest increase in 
acrtality risk.
Indian early age amrtality is 31.3% higher than for the Non- 
Indian group in 1973» and 25.2% higher in 1981. The is the first 
evidence of a convergence of aiortality levels between tiao social 
groups.
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Ralativa Mortality Risks 
Univariata Ragrassion Modal 
Suataaala» 1973 and 1981

Tabla U

Variabla
and
Catagory

Ralativa Risk 
1973 1981

<%>
Diff.(%)

Population 
1973 1981 
(%) (%)

Educatici of Memmuì
Nona ;s6.o 102.4 19 70.0 62.8
1-2 Yrs. Priaary 48.4 61.4 27 8.8 11.0
3-S Yrs. Priaary S8.6 72-0 23 13.1 14.8
Priaary Coaplatad 20.1 30.1 SO 4.9 6.3
Sksaa 8ac(mdary 0.0 0.0 •• 3.3 8.0
l^iucation of Hhld Haad
Mona 82.1 88.7 8 52.8 î̂5a À
1-2 Yrs. Priaary 83.6 84.7 2 16.8 16.8
3-S Yrs. Priaary 68.3 71.1 9 18.8 21.2
Priawry CcM^slatad 23.1 32.3 40 6.9 8.8
8oaa Sacondiw’y . 0.0 0.0 4.7 7.5
Urban-^JHral Rasidwrtca
fbiral 51.6 61.0 18 72.0 74.2
Urban w/o Capital 42.0 84.6 30 16.2 15.6
&jtat«Mila City 0.0 0.0 wa 11.8 10.3
Ethnicity
Indian 31.3 28.2 -19 47.6 46.8
Non-Indian 0.0 0.0 — 82.4 S3. 6

Occupation of Hhld HaMitabcNrar 64.0 49.7 -22 24.1 21.3
Paasant 71.5 Sê - 7 3Va 8 43.2
Ncm-8alariad Non-Ag. 46.3 40.8 -12 10.8 9.6
Salcuriad Non-Ag. 36.7 2dba -29 20.4 19.4
Middla Class 0.0 0.0 «M» 8.2 6.8

Tha occiJ9>aticMn viu^iabla also certains avidanea of convargancs of 
diffarant social groups. Tha ralativa risks dascand in SKfMMctad 
ordmr with tha ascaption cHF tha "Laborar* valuas which ara 
saallwr than tha "Raasant" valuas. Tha largast aortality riidc 
occurs for tha "Paas«tftt* grot^ with ascass aortality actual to 
71.SX in 1973 and 49.7X in 1981. Tha Iwrgsst gain batwaan 1973 
and 1981 occiarrad for tha "Salariad norr*agricultural workars** 
•d%osa ralativa risk dacraasad froa 36.7% to 26.1%.
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b. Multivju'iat«
Th« «ultivariat» ragrassion aodal la tha fallcailngi 

Mk Constant
^ EDUCMlk EOUCICZk *•* eHJCNSa •** E0UCW4I
4- EOUCHik 4- EDUCH2k * eOUCHSk 4- fiOUCH4l 
+ 8UPtM2.. 4- SUmiSk
* ETNlCOlk
4- OCCHlk 4- OCCH2k 4> OCXHSk 4> QCCH4I 4- a^

Rasults basad on tha mjiltivM'iata ra^assion aodal ara providad 
in Tabla 12« Tha fracjuancy distributions mrm tha S4usa aaightad 
•frmqiumneimm prasantad In tha tabla abova with tha lativarlata 
ragraasion rasults. Ralativa risks in tha aultivariata aodal ara 
saallMT than tha uni variata ramal ts bacauasa of tha prasanca of 
othar axplanatory variablas that act as controls.
Vary littla of tha total varianca In child aortality is balng 
axplainad by tha aodal (4.4X in 1973 and 3.SX in 1981). 
NavarthalasSf it is iapcM^tant to nota that tha rasults, both 
ovarall and fcxr Individual variablas, ara highly significant. 
Frasuaably this Is in larga part dua to tha vary Im-ga sai^sla 
sizas Involvad.
In this modal, as in tha univariata casa, alth tha axcaption of 
occupation and othnicity, tha valúas for 1981 ara highar than in 
1973 indicating an incraasa in aortality diffarantials with 
raspact to child aortality ovar tha pariod 1973~1981.
As far as individual asplrntatory vwiablas go, tha rasults mrm 
consistant ovar tima. For both Cansusas it is elaar that 
aducation (both woman*s mid that of tha housidield haad) mid urban**r'ural rasidanca ara tha principal mcplmiatory factors 
almost all with vary high signifieanea lavala. It is intarasting to nota that tha highest lavala of adueatimi hava lower levels of 
significance. Tha sug^pmition is that discriminating batwaan low 
aducation lavala is iaportmnt in explaining child mortality 
diffarantials. Urban~rural rasidanca is hlf^ly significant in 
both Cansusas.
There Is a marked diffaranea batwaan 1973 and 1981 concerning tha 
ethnicity and occiq9ation variables. In 1973 all rasults are 
highly significant whereas in 1981 only one occupation category shows significance.
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Tabi» 12
Ralativa Mortality Risks ** Education cHF 

Multivariats Fbigrsssicm Modsl 
Quatsoala, 1973 and 1981

Woman

Variabis 
and
Catsgory

Rslativs Risk 
1973 1981

(X)
Oiff.
<X)

Population 
1973 1981 
<%} (X)

Educatifst of Woman
Mans 40.1 63.0 57 70.0 À2s 8
1-2 Yrs. Prisary 24.6 43.8 78 8.8 11.0
3-S Yrs. Prisary 20.7 39.5 91 13.1 14.8
Primary CcN^plstsd 8.4 19.3 130 4.9 6.3
Boss Ascondary 0.0 0.0 mm 3.3 5.0
Education of l#ild ftoad
^sis 27.7 33s À 21 52.8 45.61-2 Yrs. Prisary 18.1 23.0 27 16.8 16.8
3-S Yrs. Prisary 13.4 13.4 O 18.8 21.2
Prisw^y Cosplstsd 1.1 7.9 718 6.9 8s 8
Boss Sscisìdary 0.0 0.0 4.7 7.5
Urban—Rural Rssidsncs
Rural 14.8 17.1 16 72.0 74.2
Urban m/ o  Capital 21.0 25.7 22 16.2 15.6
ikiatsmala City 0.0 0.0 — 11.8 10.3
Ethnicity
Indian 10. S 9.9 —6 47.6 46.5
Non-Indian 0.0 0.0 — 52.4 53.6

decidati cm of Hhld Hs m I
Laborsr 23.0 2.8 -821 24.1 21.3
fhaasant 14.1 -12.6 » 39.8 43.2
Non-8alariad Nen-Ag. 10. S 0.0 t 10.5 9.6
Salarisd Won-Ag. 14.9 - 1.8 « 20.4 19.4
Middls Class 0.0 0.0 — 5.2 6.5

Tho aetual valuss of ths rslativs risks ars also of intorsst. In 
1973 and 1981 both aducation variablss oshibit ths sxpsctsd 
dsclins in sorta!ity risfc Mith ths larQsst valus oecurring for 
"no sducation" «id ths ssalisst far "Prisary Cosplstsd". In 
othwr words, ths hiphsst sortality rslativs to ths rsfsrsncs 
catsgory C"8oss teeomlary") occurs far thoss Mossn sho thsssslvos 
havs no sducation and shoss spousss havs no sducatiCNi. Ths larga 
valuss for aducation of soaan in 1981 ars sspseially notsworthy. 
Ths rslativs risks far sducation of housidtold hsad ars sisilar to 
ths rssults for sducation of sosan SNCspt that ths lavala ars
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liaiMMr, in fact auch lewwr, and tha diffaranea batwaan 1973 and 
1981 ia «narh laaa «M'kad. In aavaral caaaa tha 1981 valúa ia 
actually lowar than tha 1973 valúa.
In tha caaa of urban*f*ural raatdmicav contrary to anpactation» "tjurban w/o capital” haa hiphwr aortality than ”naral”. Thia 
rawjlt ia coaaon to both Canauaaa. Tha ralativaly larpa valuaa 
of thaaa ralativa aortality riaka aapacially in 1981 tanlarlina 
tha iaportanca of thia vM^i^dila in axplaining child aortality 
diffarantiala.
Unanticipatad raaulta occur in tha caaa of athnicity «id 
occi^iatio». Thaaa raaulta naad to ba intwpratad with graat c«*a 
ainca tha multivariata ragraaaion ncidal producad nagativa raaulta 
for tha bata coafficianta in 1981. Thaaa nagativa valuaa 
rapraaant an anoaaly which, aa ia arguad in Appandia 2, ia dua 
aora to aathcwiological than aubatantiva conaidarationa. Tha 
amali valúa for tha Indian grotqs auggaata that athnicity may play 
a ralativaly minor rola in tha axplanation of varianca in 
iMsrtality in aarly agaa. In tha caaa of occupation for 1973 tha 
valúa for "Salariad Nkwr-Agri cui turai Uorkar” doaa not follow tha 
pradictad pattarn. Hcr-a information would ba raquirad to atudy 
tha ralativa importanca of thia catagory.

It..............and.,, .gjBnfilJisiL8D«

Saaad on hiatorical and currant aocio^dmaagraphic data, 
Suatamala ramaina, damographically i^taaking, a nationa atill 
in tha midat of tha damcHiraphic tranaition with high, albeit 
dacraaaing, lavala of mortality and fartility.
Infant mortality in Suatamala ia dacraaaing although it ia 
currantly atill around h daatha par 100 liva birtha.
Hia data uaad in thia atudy ara baaiMS on tha 1973 and 1981 
Canauaaa and ara far from baing problam*-fraa. %iacial 
caution ahould ba axarciaad in drawing concluaiona uaing tha 
1981 data.
fhrobabilitiaa of dying bafora aga 9, ago* wara aatimatad. 
Thara ia a atrong nagativa ralationahip batwaan all 
variablaa «td thaaa prcAabilitiaa in tha aanaa that highar 
mortality waa found for tha mora tatdarprivilagad aagmanta of 
aociaty (low aducation, rural, Indian, and low occupation)•
Tha valuMM of »q» ara all lowar for 1981 than for 1973 
indicating that gaina hava tafcan placa in aarly aga 
mortality ovar thia pariod. Hontmvmr, thara ia littla
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pattarn in th* ch4wm« and it ia not claar Mhathar 
diffarancaa botoaan aocio-aconoaie oroupa ara incraaaing or 
dacraaaing.
TtMi aathodolopy uaad Maa baaad on a ragraaaican fraaawork 
with duaffiy variablaa baaad on tha catagoriaa of various 
indapand«nt axplanatcMry variablaai adueation of nMsaan and 
houaahold haad, urban-rural raaidanca, athnicity, and 
occupation of houaahold haad. Tha dapandant variadla ia a 
aaaaura of aarly ago aortality baaad on tha nuabar of 
childran aurviving coi^iarad to tha nuabar avar bom. Tha 
raaulting coafficianta aarva aa aaaauraa of aortality riak 
batwaan varioua aidi-pc^ulatiana axpoaad to tha riak ol aarly 
aga aortality.
Tha ragraaaion raaulta ara all highly aignificwnt although 
tha axplanatory powar of tha aedala ia navar vary high.
Thara ia avidanca of traaandoua diaparity batwaan aocial 
grcaqia with raapact to aarly aga aortality. For «mmplat 
woaan with no adueatiCMn axpariwica twica tha infant 
aortality aa do woaan with moam aaccmdary.
With acHMi ainor axcaptiona, thara ia a tmifora incraaaa in 
aiartality riak that parallala tha aosial diatanca batwaan 
tha group in quaation and tha rafaranca group* tha ona with 
IcwwMit aortality.
Ralativa aarly aga aortality riaka in 1981 ara all largar 
than tha corraaponding riaka in 1973. Thia indicataa that 
tha aocial diaparttiaa ara incraaaing ovar tiaa and that 
thara ia littla convarganca batwaan aocial groupa with 
raapact to aarly aga aortality.
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QtlaAíial,., .ihtir.godM,
APPENDIX 1

(Th* l«tt«rs W and H at tha 
and husband raafmctivaly.)

and of vartabla naaaa indicata Mifa

OEPTOW Dapitf'taant of raaidanca of tha mcmmhi
1 o Suataaala
2 ~ El Prograao
3 - Sacatapaquaz4 ~ Chiaaltanango
5 ~ Eacuintla
6 -* Santa Soaa
7 — &9lol4i
8 TotcMTiiC4q>an
9 ~ Quazaltananqo
10 - Suchltapaquaz
11 • Ratalhulau
12 *> San Maree»
13 hkjahuatwianoo
14 - El Chiicha
15 Baja Vm^a Paz 
14 ~ Alta Varapaz17 - Patan
18 — IzzÉial
19 ~ Zacapa
20 - ChltpjiMJila
21 Jalapa
22 -- Jutlapa

U R W Raaidanca Curban-~rural) t3f tha waaan
1 ~ Lb*ban
2 ~ Rural

RELU Ralationahip of woaan to haad of houaahold
(Tha 1961 ccMtaa ara alightly diffarant.)
0 ~ Haad
1 *- Wifa or coapanion
2 - ScNi or daughtar3 — Parant or in~law
4 - Srandchild
5 ~ Othar ralativa 
4 - Servant
7 - Othar nemoral atl va 
9 - UnknoMn
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EDADW Ag« of MMum
lS-34

EDIiPf Eifucation of Momm
O Non*
Ik ~ M ymmrm of ftrinary 
2k '■> K yoar« of soccMuiary 3k - K yoar« of poBt~oaconci«n^ 99 ~ UnknoMH

ETNICOM Ethnic origin of nMoan
1 ~ Indian
2 •» Non Indian 
9 -- UnknoMn

E8TCXVW Harital status of
(Ths 1981 codos ars slightly diffsront.)
1 ~ Singls
2 - Harrisd
3 ~ Co«iM3n«*laM
4 *- WidoM
5 Divorcsd
6 - IMknown

HIJTENW Childrsn svsr born
1 - 3 398 - Unknown

99 - Unknotm

HXJ80BW Children surviving
0 - 3 3
98 — UnknoMn
99 - UnknoMn

8EX0H asK of housshold head
1 - Mala
2 - Fsaals
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EOUNSH Education of hcntoohold hoad 
8m  tha EDUCW coda* abova

CONDH Eccaioalc activity of houaahold haad
("What did you do tha Maak prior to tha canaus?")
1 - Workad
2 ~ Did not Mork but had Job
3 Morkad aarliar and lookad for laork
4 - tookad for Mark for tha first tiaa
5 ~ Studiad
6 Houaahold choraa7 - Othar
8 **■ Unknoun

QOJPH OcupaticMi of houaahold haad
001-999 Profaaaionalar tachniciana, ate. 
100-199 l^sinaamaan» adminiatratora» «anagara 
200-299 Offica Morkara, oacratariaa, ate. 
300-399 Sallara
400-499 Agricultura M d  livaatock
900-599 Minaa
600-699 Trani^>ort
700-799 Artaaana
800-899 Labew’ora
900-971 Sarvicaa999 Unknown

CATE^ tk:cf43ationaI catagory of hcoisaheld haad 
(Tha 1981 codaa ara slightly dlfforant.)
1 - Efl̂ iloyar
2 - Salf-oaployod
3 - Salariod aaployaa
4 - Unpaid fsally Morkar
5 — Lki known
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t ü it l ia la llg E i.  f ia n a id ir a t t a n t

a. Variations cm tha basic rs9rssslfm modal
In an attsapt to Incrsasa ths sKplcmatory powsr o# tbs acxisl» it 
was run usinp cmly wossn with ncm^zm’o valuss fern that is
at Isast ems child did not survivs. Ths rssulting R* valus was 
considsrabls lowsr than for ths sodsl baswi on all wossn and only 
sthnicity turnad out to bs sipnificant. Ths global sodsl was 
highly significant prob«dbly in larga part dus to ths larga saspls 
sizs.
In ordsr to sxplain ths phsnossnem ĉf ths nsgativs bata cosfficiants for ths 1981 Cansus* ths sodsl was rsrun using, 
first, cmly ths four emeupatiem dumsy variablss as ths dspsndsnt 
variablas. Not only did ths sodsl producá positiva ccasfficisnts 
but ths rslativs sizss followsd ths axpsctcKl pattarn <highsst fi»r 
CKICHl down to lowsst for 0CCH4). Nmet, ths sodsl was rm^un
adding sthnicity to ths csccupaticm variablss. Again, positiva 
and rsascmabla cosfficicmts tssra obtainsd. Similar rasults ars 
obtainsd by adding urban-rural rssidsnes. Itowsvsr, as soon as 
sducatiem is addsd ths first nsgativs cosfficiants appsar. Ths 
suspicion is, and it has yst to bs vsrifisd, that thsrs is a 
grsat dsal of multicollinsarity Caducation and emeupatiem ars 
traditionally highly rslatsd) and this is provoking ths abncmmal r smelts.
Of cciurss, this raisss ugly dcadsts about ths gansral validity of 
ths modal. If ths mcsdsl is so ssnsitivs that ths choics of 
indapsndsnt varlablcMt can affset ths intsrprstability of ths 
rasults, it bshovss ussrs to cemsidsr ths ssnsitlvity of ths 
iBodsl with rsspset to mors stditls, substantiva ccmclusions. 
Purthar invsstigaticm of this phsnoawmcm should bs carrisd out cm 
an individual casa by casar basis and for ths projsct as a idiols.

APPENDIX 2

b. Ck) ths sxplanatory of ths modal
It is impcNTtant to rsalizs that ths sncplzmatory powsr of ths 
messisi is wsak in spits caf ths prassm» c»f a larga nusbsr of 
suppossdly rslatsd indspandant variablss. 0ns pcsssibls
SMplanaticm for this phanoasmem mi(^t bs ths bahavior czf ths 
dspsndsnt variabls, ths rslaticm bstwssn ths obssrvsd and sxpsetsd valuss of dsad rchildrwt. In ardor to usa ths classical 
rsgrimsiem modal ths dspsndsn variabls must bs continuous. In 
principia, M satisifiM this eonditiem of contiimity but it is 
intsrssting to study ths distributiem of ths vw-iablss cm ths 
basis C9f which ths final dspsndsnt vw'iabls, N, was ersatad.
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Th* distribution of childron mvmr born i«i
Valuo Porcontago

1 31.7
2 2S.5
3 18.04 11.4

13.4
(Thmio and tho folloMing data aro baood on tho 1973 Conouo, but 
oioilar arguiMMito apply to tho 1981 data.)
Tho first foiar valuos togothsr account for 86.6% of tho total 
population
Tho distribution of 
concontration pattorna

Valuó
0
1 
2
3
4 
SN-

surviving childron is sioilar in its
Porcontago

1.0
33.7
26.6
18.8
10.2
9-7

^ain, tho first fmar valiass togothor roproswnt 89.3% of tho 
total population.
Hoaaovor, tho oost concontratod vao-iablo is tho rolation botwoon
surviving childrwt and

Valuó
0.0
0.33
0.90
0.60
0-67
0.7S0.80
0.83
1.00
Othor

childron ovar bCMrn, MhcMio distribution ist 
Porcamtago

l.O
0.6
3.3 0,7
3.3
3.21.4
0.8
83.4
2.3

It is ioportasit to noto that not only is alanost tho ontiro 
population concontratod in ono valiMip l.OO» but also that tho 
root of tho population is concontratod in fowor than 10 valuos. 
Thors oxists vary littlo^ variation in tho dopondont voriablo to bo oxplainod by tho oodol and tho colloction of indopondont 
variablos.
Dividing this variablo <«r its cooplsoont, f9H3Pf1) by tho oxpoctod 
valuo doos not go vary far toMards salving tho pnabloo sines it 
is dons for only four ago groups and oithin oach group tho divisor is a constant.
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c. Alifltrnativ» •tratvoim
Onm stratiKiy that Might Im «ora appropriata ia ta divida tha 
prcd3laa in two parta. Tha flrat tMMild atudy tha di-ffaranca 
bataaan Moaan aith xaro proporticxi chiidran daad axid all othar 
•Maaan. Thia analiaia aiauld hava aa ita objactiva to look for 
variablaa that diacriainata batwaan tha too groupa o# Moaan. 
Baaicallyp thia ««ould ba an aMOT*ciaa in eatagorical di acri ai nant 
analyaia. Tha aaccmd part of tha analyaia Mould facua on Moown 
Mith a non~xaro proportimi daad. Navarthalaaap thara raaaina tha 
probiam that it ia impoaaibla for a uoman to hava 0.34 chiidran 
Burviving. Conaaquantly» tha valuaa of proportian aurviving ara 
vary unii Italy to bucava anyuhara naar a noraal diatribution.
Another approach would ba to uaa tha probit or logit aathod of 
ragraaaicMi tpdtich can ba uaad Mhan tha dapandant variabla ia not 
continuoua.
Anothar way in which tha dapandant variid3la could ba atudiad 
i^»propriataly ia to cenaidar tha prc^laa aa an msological atudy 
in «diieh both dpFtwidant and indapatufant varixblaa ara collactad 
and malyaMi at a mora attero lavai than tha indivichMil or tha 
hCMiaahold. Thia could ba tha camminity or any othar aaaily 
idantifiabla» prafarably homoganaouap gaogr«phical araa. Thia 
tiould alao allow for tha ineluaicn of variidslaa auch aa 
availability of haalth cara facilitiaa. Undar thia acan«riOp it 
would atill ba poaaibla to draw policy-oriantad eoncluaiona 
concerning changaa that naad to ba affactad in tha indapandant 
variablaa.
Finallyp tha poaaibility haa to ba antartainad that tha »«Bale 
BMplanatory powar ctf tha modal ia not mathodolagical in nature 
but one of aubatantiva content. It could ba coniacturad that tha 
aalflKstad axplanatcNry variiüblae ara not aufficiantly related to 
tha dapwidant variable in ordmr to explain mora complataly tha 
behavior of tha dapandwit vari^dila. tt haap for axapilap bean 
auggaatad that a key explanatory variarla ia tha ipality and 
availability of haalth CMrap a variable that obvioualy ia not 
available from canaua data.
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