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Abstract

Prenatal care saves the hves of mothers and therr cluldren and lffiproves the qualIty of therr

hves TIns paper exammes the use of prenatal care among PeruVIan women dunng 1982-84 It

consIders four chmensmns of prenatal care behaVIor (a) the decISIon to seek care, (b) the decISIon

on where to seek care, (c) the decISIon on when to InItIate care, and (d) the decISIon on the

number of prenatal care VISIts Our pnrnary alID IS to IdentIfy government pohcJ.es that would

facilitate the use of prenatal care

We use data from the Encuesta NacIOnal de NUtr1CI6n y Salud (the ENNSA survey), which

IS composed of a stranfied random sample of 19,277 households mterviewed between Apnl and

November 1984 (INE 1986) Our study mc1udes both a descnpnve and an analync analySIS of

these data

Dunng 1982-84, 82 percent of pregnant women m urban Peru had at least one prenatal care

check-up In rural areas that figure was 35 percent The use of pnvate prenatal care was sumlar

m urban and rural areas, 20 percent and 17 percent of all prenatal care, respecnvely Pubhc care

was much less common m rural areas About 78 percent of all care m urban areas was m pubhc

facilines, compared With around 53 percent m rural areas The reduced use of pubhc prenatal care

m rural areas compared With urban areas was balanced by a roughly comparable mcrease m the

amount of care performed at home

Urban women WtIated care much earher than rural women Of those urban women that

used prenatal care, 62 percent wttated care m the first tnmester of theIr pregnancy, wlule only

some 38 percent of the rural women IDlnated care thIS early About two-thuds of all rural women

usmg care made three or fewer prenatal care VISIts, wlule for urban women that propomon was less

than one-quarter Around 41 percent of urban users had seven or more VISIts compared With 10

percent of the rural users

Because of our mterest m pohcy analysIS, we diVIded the women m both the urban and

rural areas mto three groups based on therr use of prenatal care the low use group, the average

use group, and the hIgh use group These three groups represent dIfferent socIOeconormc and

cultural strata of PeruVlaIl sOCIety The core of the study 18 an analySIS of why the prenatal care

behaVIOrs of the dIfferent groups vaned We chVIded the hst of potennal vanables assOCJ.ated WIth

differences m prenatal care behaVIor IDtO a number of categones, IDcludmg demographIc vanables,

SOCIOeconormc and household structure vanables, regional vanables, acceSSIbility measures, and

measures of pnce and quallty of avaIlable health care
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An unportant vanable for understandIng which urban women seek health care IS the quahty

vanable, measured by whether or not women have access to hOSpItals run by the InstItuto Peruano

de Segundad Soaal (!PSS) Our analysIS mdIcates that If the Government of Peru could make

hospItals WIth the IPSS level of quahty avaIlable to all urban PeruVIan women, the level of

prenatal care use would come close to 100 percent even for women who preVIously had low levels

of use

Over and over agam, the woman's educatIon proved to be one of the most unportant

vanables for understandIng dIfferences m prenatal care behaVIOr across groups For example, thIS

vanable alone accounts for around 41 percent of the difference III behaVIOr between the urban low

use and average use groups III terms of seekIng prenatal care, and 31 8 percent of the dIfference In

tenns of VISits per month Further lllcreases III women's educatlona1levels would certamly help

unprove the levels of prenatal care III urban areas, although these are already reasonably high In

contrast, unprovlllg women's educatIonal levels IS vutually a prereqUISIte for any unprovement m

rural areas

The women III the rural low use group had VIrtually no educatIon, hved m areas With few

facilitIes, and had vrrtually no aecess to health msuranee Our results llldicate that no smgle polley

will have much of an effect on theIr prenatal care behaVIor A sunultaneous program that prOVided

them WIth at least four years of educatIon, mcreased the number of hospitals and health centers m

rural chstncts from 0 4 to 3 and mcreased the proportIon WIth access to hlgh-quahty health care

facilitIes from 0 to 50 percent would mcrease the proportIon seekIng care from about 20 percent to

around 50 percent Even WIth such an enormous program, the use of prenatal care among the rural

poor would be below that of the high use rural group and the low use urban group
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Introduction

PregnancIes result 10 new hves, but all too often m death as well "Over her hfenme the

average woman m the develop1Og world except Chma faces 1 chance 10 33 that pregnancy or

cluldbIrth will cause her death" (populatIon InfonnatIon Program, 1988, p 2) Most of these

deaths are aVOIdable they are assOCIated WIth poor nutrItIon and 10adequate health care

Governments all over the world have pohCIes auned at mcreas10g prenatal health care coverage and

decreasmg maternal and want mortahty rates

StudIes based on mfonnatIon gathered from countrIes at dIfferent levels of development

around the world claun that prenatal care IS a factor that chrectly 10fluences mfants' brrthweIghts,

and hence theIr chances of SurvIvmg to adulthood (Donaldson and Bill, 1984) Experts

acknowledge that close momtormg of pregnant women IS only one of the benefits of prenatal

care Women that choose to have regular check-ups durmg theIr pregnanCIes are more lIkely to

make other adjustments 10 theIr hves to unprove theIr health and that of theIr chIldren, lIke not

smokIng, gettIng more rest, and eatIng more nutrItIous foods In Peru, where the mfant mortalIty

rate was 10 percent 10 1983 (World Bank n d), both the quantIty and qualIty of hfe for mothers

and cluldren can be Improved through the provISIon of more and better prenatal care

Peru has a nuxed pubhc/pnvate system of health care dehvery AccordIng to Zschock

(1988, p 12), 665 percent of Peru's health care expendItures 10 1984 were made by the pubhc

sector and 335 percent by the pnvate sector The PeruVIan InstItute for SOCIal Secunty (!PSS)

was responsIble for 49 percent of the pubhc expendItures, the Mnustry of Health for 41 percent,

and other governmental groups, such as the anned forces and the pohce, for the remamder We do

not know of any figures on expendItures per pattent, but we can get a rough approXIInatIOn to thIS

from Mesa-Lago (1988, p 229) He wrote "IPSS spends more on health care annually than the

Mnustry of Health does ,but covers only half as many people at over tWIce the cost m capIta "

From our data, It appears that thIS addItlonal cost was translated mto health care of consIderably

hIgher perceIved qualIty

Care at IPSS facilitIes, hire those of the MmIStry of Health, IS prOVIded at httle or no cost

IPSS care, however, was available only to a select group of PeruVIans, mamly employees of finns

10 the formal sector of the economy and theIr dependents (Mesa-Lago (1988, p 247» In 1984,

when our data were collected, women who themselves were covered by IPSS and WIves of covered

husbands were entItled to prenatal care Women workers WIth IPSS coverage had a specIal

mcentIve to seek prenatal care Accordmg to PeruVIan law, If theIr pregnanCIes were certtfied by

an IPSS doctor, they were allowed 60 days of paId maternIty leave at 60 percent pay. If they

worked 10 the pnvate sector, and 100 percent pay, If they worked for the government (peruVIan

Law Number 285, arttcles 14-18, 20, 21, 23, 24, 26, 27, 29, and 33)
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nus paper focuses on the factors that mfluence the use of prenatal care m Peru In
partlcular. we wanted to find out IT pohcles eXlSt that the government could unplement to unprove

the use of that care Our report IS dIVIded mto 5 secnons In the second sectlon. we dIScuss our
data set. the Encuesta NaciOnal de NutncI6n y Salud. a health and nutntton survey taken m 1984
We report on the ongms of the data as well as prOVIde a set of descnpttve statlSncs about prenatal
care and the dehvery of the cluld In the thIrd secnon. we descnbe the vanables whIch we use m
our study In the fourth Sectlon. we consIder the factors mfluencmg prenatal care behaVIor m

urban Peru We focus on four aspects of thIS behaVIOr (1) the deCISIon to seek prenatal care. (2)

the deCISIon on where to seek care. (3) the deCISIOn on when to wttate care. and (4) the declSlon

on how frequently to receIve care We Idennfy three groups of women accordmg to therr

hkehhood of usmg prenatal care. a low use. an average use. and a hIgh use group We compute
the contnbunons of the vanous factors to the mter-group dIfferences m behaVIOr for each of those

four dImenSIOns of prenatal care In the fifth seenon. we repeat our analysIS for rural areas Our

paper concludes WIth a summary of our findmgs

Our report has three appenchxes Appenchx 1 contaIns some mteresttng descnpnve statlSttcs

that were not lIl1IIled1ately germane to the dISCUSSIon on the ENNSA data. AppendIx 2 mc1udes

the statlSncal results that underhe our analysIS of mfluences on prenatal care use AppendIx 3

dIscusses the decomposinon technIque used and descnbes how the groups we ldennfied were

chosen

The ENNSA Survey Data

The ENNSA survey (National Survey on Nutntton and Health) was the first one of Its kmd

m Peru (INE 1986) It was financed by the Umted States Agency for Intemanonal Development

(USAID), and was earned out by the National Instttute of StatlSttcs (INE) and the Munstry of

Health USAID. the Umted States Center for DISease Control. the Pan Amencan Health

Orgaruzatton. and the Umted Nattons StatlSttcs Office prOVIded technIcal superVISIon

A random sample of 19,277 households was mtervlewed durmg Apnl through November

1984 The survey was mterested m those people hvmg m smgle. nomnstttuttonal dwellings The
survey dId not mclude three departments. Ayacucho. Apurtmac. and Huancavehea, because they
had been declared to be m a state of emergency at the nme of the survey All 21 other

departments and the constttuttonal provmce of Callao were surveyed at both the urban and rural

levels

Peru IS dIVIded mto three markedly dIfferent geographIc regIons The coast IS a semtdesert

area. mostly at sea level, where Peru's largest populatIon centers are located, mcludmg the Luna­

Callao rnetropohtan area. Over half of Peru's 19 milllon people hve along the coast and most
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major econonnc acnvlnes are located here. both agncultural and mdustnal, even though the coastal

regIon 18 only 11 percent of the country's temtory

The SIerras are the PeruVIan Andes They separate the coast from the ]Ungle Forty

percent of Peru's populatIon hves m the SIerras, whIch make up nearly a quaner of the tota1land

area Most populanon centers 10 thlS regIon are located between 6.700 and 11.600 feet above sea

level

The thrrd reglon 18 the jungle It 18 chVlded mto two areas, the lugh Jungle, whIch 18 close

to the SIerras, and the low Jungle or Amazones, wluch are flat trOPICal lands further to the east

Ten percent of Peru's populanon hves here m scattered towns located along the nvers Most

people have very hnnted access to the rest of the country TIns reglon has the lowest level of

socioecononnc development, even though It has been the focus of extensIve oll extracnon acnVInes

Peru's chmate IS greatly affected by the Andes and a strong sea current, the Humbolt

Peru's chmate IS extremely vaned, as 18 Its ecology The coast has moderate temperatures and 18

humId, but has hnnted raInfall In the SIerras the weather vanes from moderate to very cold, WIth

a ramy season from November to Apnl In the jungle, the weather 18 hot and hunnd WIth

abundant ram between November and May

In tlus paper, Peru's departments are aggregated mto geograplucal regIOns These reglons

cover areas that share snmlar socIOecononnc charactensncs, but wluch are chfferent from each

other The regIOns we used are (a) metropohtan Luna (Luna-Callao). (b) north coast, (c) central

coast. (d) south coast, (e) north SIerra. (f) central SIerra, (g) south SIerra, (h) lugh jungle, and (1)

low Jungle

In 1985, 67 percent of the populanon hved m wban areas and 33 percent m rural areas

The census figures for 1941 and 1981 show almost a complete reversal of figures for urban and

rural areas m 1941, 354 percent of the populanon was urban, whlle 64 6 percent was rural, m

1981 64 8 percent was urban and 352 percent was rural (INE 1984)

The basIC mformanon for the statlSncal deSIgn of the ENNSA survey was obtamed from

the 1981 census on populanon and dwellings Sample umts were defined for the urban and rural
areas based on thIs mfonnanon The urban pnmary sample umts (urban PSU) were all urban
towns WIth 2,000 or more mhabltants Rural pnmary sample umts (rural PSU) were towns WIth
less than 2,000 mhabuants, further dIVIded mto two types areas classlfied as rural m the census.

WIth approxunately 100 dwellings and 500 people, and areas consIdered urban m the census, WIth a

populanon between 500 and 2.000 people Each PSU was dIVIded mto clusters of 100 pnvate

dwellings. whIch were the smallest sample umts
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The ENNSA data were collected usmg a stratlfied random samphng desIgn, and the survey

covered populanons that had previously been classIfied by socloecononnc strata

The ilIIkl used ,n thIS study

ThIs study of prenatal care m Peru uses the ENNSA data supplemented With provmcIal and

dlSmet level data on health care faClhnes, such as hospitals, health centers, and health posts,

together With data on populanon and geograpmcal sIZe (ANNSA-Peru 1985, annex 2, INP 1985)

We resmeted our study to women who had completed a full-term pregnancy In the two years pnor

to the ENNSA survey We selected tins orne penod for three reasons FJrSt, we were Interested In

the mfluence of factors such as spouse's Income, ownerslup of Items lIke televISIons and

refngerators, and household strUcture (number of unmarned ch1ldren, number of grandparents hVIng

m the household, and so on), on decISIons about prenatal health care Measures of these vanables

were collected at the nme of the ENNSA survey Hence, the shorter the nme penod that we

selected, the more hkely that the ENNSA data would be vahd Second, the shorter the nme

penod, the less hkely that respondents would make recall errors m such detaIls as when prenatal

care was wnated and the number of prenatal VISits The thud reason IS that, the longer the nme

penod selected, the larger the sample Our chOIce of two years pnor to the ENNSA survey was

thus a compronnse between confhcttng conslderanons

We dId not consIder women who had reported IDlscamages for three reasons FlfSt. the

IDlScamage rate m the ENNSA sample was low, suggesttng that mIscamages were underreported

We suspect that the underrepornng of nnscamages IS not Just random, but may be correlated With

vanables such as educanon. mcome, and regIon Second, abortIOns and nnscamages are

aggregated mto a smgle category and behaVIOr toward prenatal care IS hkely to dJ.ffer accordIng to

whether or not the mother mtends to abort the pregnancy Tlurd, the mterval over wluch prenatal

care could be lnlnated vanes With the length of the gestanon penod pnor to the nnscamage We

have no mfonnanon on whether a woman who nnscarned m, say, the second month of pregnancy

WIthout prenatal care would have othefWlSe lnltJ.ated care subsequently Smce we do not have data

on the month m wmch nnscarnages took place, we could not have made the statlSncal correcnons

needed for the analysIS, even If we had thought that the data were strong enough to do so

Descnphve aMlyslS of the ENNSA datil

ThIs seeuon presents some general statlSncs about PeruVlaIl women who had a full-tenn

pregnancy m the two years pnor to the survey Each observanon m the ENNSA survey comes

WIth a WeIght that IS equal to the number of people m Peru represented by that observanon Let

us suppose that the ENNSA survey sampled lout of every 500 women m the urban area of the

central SIerra and lout of every 250 women m the rural area of the central SIerra. If thIS were
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the case, then, every ENNSA observatIon m the urban area of the central SIerra would represent

500 women and every observat:1on m the rural area of the central SIerra would represent 250

women These samplmg weIghts vary consIderably even Wlthm departments All the tables m tlns

sectlon use weIghted data TIns means that the numbers m the tables are not the raw figures fOWld

m the ENNSA swvey. but the ENNSA survey expanded to represent the entue Pemvlan

populatlon

Table 1 shows the percentage of mothers who receIved prenatal care Accordmg to the

ENNSA estunates. 1f every woman m Pern had been sampled. there would have been 535,875

urban women and 348,756 rural women who would have reported a completed pregnancy that

tennmated m the two years pnor to the survey The four vanables m table 1 are (a) use of

prenatal care, (b) source of prenatal care. (c) month of lIDtlatlon, and (d) number of VISIts

EIghty-two percent of urban women and 35 percent of rural women had prenatal care

Among urban women who receIved prenatal care, most (55 percent) receIved theIr care at a pubhc

hOSPItal, 20 percent went to a pnvate clmlc, 15 percent to a health center, and 7 percent to a health

post Only 2 percent receIved prenatal care at home Among rural women who receIved prenatal

care, the places at wluch they receIved theIr care were much more evenly represented 25 percent

receIved care m a pubhc hOSpItal, 17 percent at a pnvate clmlc, 17 percent at a health center, 21

percent at a health post, and 18 percent at home

Not only rod urban reSIdents seek care far more frequently than rural reSIdents, the urban

women also IDltIated care much earher Among those who receIved prenatal care, 62 percent of

the urban women began care m the first trlmester of theIr pregnancy, compared Wlth 38 percent m

the roral area

As we mIght expect, among women who receIved care, urban women have more prenatal

care VISIts than rural women About two-tlurds of all rural women Wlth care had three or fewer

prenatal care VISIts. wh11e for urban women that proportlon was less than one-quarter Around 41

percent of urban users of prenatal care had seven or more VISIts, compared Wlth roughly 10 percent

of the rural users
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Table 1 Percentage of Mothers Usmg Prenatal Care, Source of Care, Month of Imnanon. Number
of Prenatal Care VISIts, 1984

1 Percentage usmg prenatal care

Prenatal care
No prenatal care

2 Place of prenatal care (percent)

Pubhc hOSpItal
Pubhc health center
Pubhc health post
2Pnvate chmc
CommunIty center
Home
Other

3 Month of first prenatal care VISIt (percent)

Frrst month
Second month
ThIrd month
Fourth month
FIfth month
SlXth month
Seventh month
EIghth month
Nmth month

4 Number of VISIts (percent)

2-3 VISIts
4-6 VISIts
7-9 VISIts
120+ VISIts

Urban

8199
1801

5541
1489
685

2041
009
215
020

2168
1703
2354
1186
680
925
481
388
115

2364
3540
3203
892

Rural

3531
6469

2512
1737
2076
1748
107

1788
033

765
849

2177
1288
842

13 67
1150
993
568

6726
2241
885
148

Note The data m thIS table are computed from weIghted observatIons from the ENNSA survey
The wban data are based on 2.904 observatIons, whIch represent 535,875 wban women The rural
data are based on 2,013 observatIons, whIch represent 348.756 rural women

Source TabulatIons from the ENNSA survey tape INE (1986) contams InformatIon about the
tape's contents

Table 2 presents data on who proVIded prenatal care, who asSISted the dehvery, and the

place of dehvery In wban areas. 96 percent of all prenatal care VISIts were performed by a doctor.

obstetnCUUl, or nurse, whIle m rural areas that figure was 61 percent In rural area, 12 percent of

all prenatal care was proVIded by samtanOS or health aIdes, generally people WIth mwmal trammg

m health care, and 24 percent by lDldWIves
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Table 2 Who ProvIded Prenatal Care, Who AsSISted Dehvery, and Place of Dehvery, 1984
(percent)

1 Who proVIded prenatal care

Doctor, obstetncIan, or nurse
SanItarIO (health aIde)
Health promoter
MIdWlfe
TradItIOnal healer
Other

2 Who asSIsted dehvery

Doctor, obstetrICIan, or nurse
SamtarIo (health aIde)
Health promoter
MIdwIfe
TradItIOnal healer
RelatIve
Other
No one

3 Place of dehvery

PublIc hOSpItal
PublIc health center
PublIc health post
PrIvate clImc
CommunIty center
Home
Other

See note to table 1

Source TabulatIons from the ENNSA survey tape

Urban

9608
085
007
281
015
003

8035
071
009

1249
012
584
017
023

6412
112
049
969
001

2417
039

Rural

6055
1235
172

2364
115
059

1332
109
053

4122
078

4062
099
146

987
112
039
130
010

8667
055

•

•

•

Doctors, obstetrICIans, or nurses attended 80 percent of all bIrths m urban areas, as opposed

to only 13 percent of the bIrths m rural areas In rural areas, most delIvenes were asSISted by a

mIdwIfe (41 percent) or a relatIve (41 percent) In urban areas, the percentage of bIrths attended

by mIdWIVes and relatIves was 12 and 6 percent, respectIvely In urban Peru, 64 percent of all

chIldren were dehvered at a publIc hOSpItal, 24 percent at home, and 10 percent m a pnvate
clImc In rural areas, the SItuatIOn IS very dIfferent 87 percent of all cluldren were dehvered at
home and 10 percent were dehvered m a hospItal

The Luna-Callao area dommates urban Peru, 44 percent of the recent mban mothers hved
there The north coast had the next largest concentratIon of recent urban mothers WIth 18 percent
The regIOns WIth between ~9 percent of the women mc1ude the central coast, the central SIerra,

the south SIerra, and the low Jungle The remammg regIOns had around 2 percent of the relevant
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populanon The largest concentranon of recent rural mothers IS m the Sierra, WIth 26 percent m
the noM Sierra. 23 percent m the central Sierra,. and 17 percent m the south Sierra. The jungle IS
next m trnportance WIth 11 percent m the htgh jungle and 7 percent m the low jungle The nonh
coast has 11 percent of the women. and the other two coastal regIOns have very few

The first panel of table 3 shows that the percentage of women who received prenatal care
vaned greatly across the regIons Let us consider the urban area first In Luna-Callao, 90 percent
of the women received prenatal care On the coast, the percentages were also hIgh, rangtng from

80 to 85 percent m the three coastal areas In general, the lowest prenatal care use rates were m

the SIerra, where they ranged from 66 to 73 percent. In the jungle regIOns, the percentage of care

use was 78 percent In the lugh jungle and 71 percent m the low jungle

In the rural areas, the general regIOnal pattern of use IS surular. although the over all level

IS much lower The prenatal use rates are htghest m the three coastal regIons, mtermed1ate m the

two jungle regIons, and lowest m the Sierra.

The second panel of table 3 shows the relatIonshtp between use of prenatal care and level

of educatIon The trnportance of educatlon to a woman's deCISion to use prenatal care IS clear In

urban areas, 54 percent of women WIth no educatIon received prenatal care nus percentage nses

stead1ly With educatIonal level untll It reaches 99 percent for women WIth a college educatIon In

rural areas, the relatIonshIp IS more spectaCular Women With no educatIon received prenatal care

only 24 percent of tIme The figure then mes stead1ly With level of educatIon. and 91 percent of

women With a college educatIon used prenatal care The mcrease m prenatal care use With

educatIon bodes well for future mcreases m the use of prenatal care because the educatIon of

PeruV131l women m both urban and rural areas has been mcreasmg over nme 1

The thm1 panel of table 3 presents mfonnatIon on the place of dehvery Of urban women

who had prenatal care. only 17 percent dehvered at home, whtle among those who had no prenatal

care 56 percent dehvered at home and 42 percent m a pubhc hospltal. In the rural areas, among

women With prenatal care, 73 percent dehvered at home. whtle for those Without care, the

percentage rose to 94 percent. As m the urban areas. the mam alternatIve m rural areas was

dehvery m a pubhc hOSPItal. but m contrast. that alternanve was rarely chosen.

1 See appendlX tables AI-3 and Al-4 m appendlX 1
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Table 3 Women ReceIvmg Prenatal Care by Region. Educanon. and Place of Dehvery for
Women WIth and WIthout Prenatal Care. 1984
(percent)

1 Prenatal care by regIOn

North coast
Central coast
South coast
North SIerra
Central SIerra
South SIerra
HIgh Jungle
Low Jungle
Luna-Callao

2 Prenatal care by educanon

None
Elementary
HIgh school
College

Urban

8007
8481
8168
6647
6619
7267
7773
7131
8960

5427
7291
8876
9902

Rural

5317
6510
6320
2484
3014
2966
4367
4067

2431
3937
6161
9135

•

•

•

3 Place of delIvery for women With and Without prenatal care

WIth WIthOut WIth WIthOut

Pubhc hOSPItal 6906 4161 2044 409
Pubhc health center 134 012 269 027
Pubhc health post 053 034 073 020
Pnvate chmc 1160 101 261 058
CommunIty center 000 005 013 090
Home 1708 5648 7296 9415
Other 039 039 045 061

-- =not applIcable

Note The total number of urban cases m thIs table IS 2,894 In table 1. the number of cases IS
2.904 The ffilssmg ten cases are due to errors m the vanable that tells us whether the woman
hved m provmce 1 or not

Source Tabulanons from the ENNSA survey tape

Table 4 shows the relattonshIp between prenatal care and pregnancy and dehvery

complIcatIons The pregnancy complIcatIons vanable IS denved from an ENNSA quesnon that

asked whether the woman had any pregnancy complIcatIons for wluch she sought medIcal

attennon Thus. the pregnancy comphcatIons vanable IS really a compound of two condInons (a)

the woman had a pregnancy comphcatIon. and (b) she sought me<hcal care because of It. As can

be seen from the no care column. some women reported havmg seen someone for a pregnancy

comphcanon and also reported that they had no prenatal care
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Table 4 Pregnancy and Dehvery Comphcanons by Prenatal Care Status, 1984
(percent)

Care No care

1 Comphcatlons expenenced by urban women

Pregnancy comphcatIons
Dehvery comphcatlons
Dehvery and pregnancy comphcatIons

2 ComphcatIons expenenced by rural women

Pregnancy comphcanons
Dehvery comphcanons
Dehvery and pregnancy comphcanons

See note to table 1

Source TabulatIons from the ENNSA survey tape

2246
1824
3904

2598
1395
2866

917
1151
3672

700
702

3369

One stnlang feature of table 4 IS that women who had prenatal care were more hkely to
have pregnancy comphcatlOns than those who dId not receIve care In the urban area, for example,
22 percent of those women who had prenatal care had pregnancy comphcanons, wlule only 9
percent of those WIth no prenatal care dId The relatIonslup works both ways Prenatal care IS
hkely to reduce the frequency of pregnancy comphcatIons, but the presence of pregnancy
comphcanons IS hkely to mduce prenatal care Further, women who were recelvmg prenatal care
may have been more hke1y to dIScover comphcanons than women who were not It IS also
mteresnng that women who had prenatal care were more hkely to have dehvery comphcatlons than
those who dId not In the rural area, for example, 7 percent of the women who dId not have
prenatal care had dehvery comphcatlons, wh11e 14 percent of those who dId have prenatal care had
dehvery comphcatlons If the hkehhood of dehvery comphcanons motIvates prenatal care use,
these results are not surpnsmg 2

Table 5 compares the weIghted and unweIghted percentages who sought prenatal care and
the weIghted and unwelghted percentages of those WIth care who receIved It at a pubhc
msntunon. The first panel shows these percentages for urban areas cross-classmed by regIon and
whether or not the woman hved m provmce 1 of her department Departments m Peru are
eqUIvalent to U S staleS and provmces to countIes Provmce 1 IS the provmce contammg the
department's capItal CIty The dIVISIon between the capItal provmces and other provmces IS made

2 Dehvery comphcatlons, hke pregnancy comphcatlons, may be culturally defined The people
who sought prenatal care may have been more prone to repon both pregnancy and dehvery
comphcanons TIus may account for some of the observed relanonshIp
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here because the former tend to have larger populattons and more health care facJhoes than the

latter The second panel presents the same mformaoon for rural areas of Peru

We present table 5 to demonstrate that gIven the cross-elassIficaoon there, the percentages

who receIved prenatal care and the percentages who receIved pubhc care are QUIte smular m the

raw ENNSA data and m the weIghted figures For sunphcIty, m the analySIS that follows we use

unweIghted observaoons, knowmg that the Inferences that we make from the unweIghted figures

are not lIkely to be too chfferent from those that we would make for the PeruvIan populaoon more

generally

VaTiables Used

We could go about trymg to understand the numbers presented m the preVIOUS seeoon by

creatIng cross-tabulaoons Wlnle thIS technIque IS useful, we would soon have too few

observaoons m each cell to allow for a meanmgful analysIs Instead, we apphed sunple statlSocal

technIques for the purpose of descnbmg the data We study the chOIce of whether to seek prenatal

care or not usmg a bmary 10gIt regressIon, the chOIce of whether to seek pubhc prenatal care or

pnvate prenatal care usmg another bmary 10gIt regressIon, the chOIce of m winch tnmester to

mlOate care usmg a mulonoffilal 10gIt regressIOn, and the chOIce of how many VISIts to make each

month usmg an ordInary least squares regressIOn All of these are technIques that measure the

correlaoon between a dependent vanable and an mdependent vanable, holdIng constant a set of

other mdependent vanables We are engaged m data descnpoon here, not structural modehng

In carrymg out the statlSocal analysIS for the urban area, we used a subset of the ENNSA

data m winch we could IdentIfy the reIaoonslup of every person m the household to everyone else

m the household We dId thIS because we were mterested m learnmg whether the dIstnbuoon of

mcome among household members mfluenced women's prenatal care behaVIOr In roral areas,

where farm mcome was not dISaggregated across mdIVlduals m the household, we took the sunpler,

and more usual, approach of consIdenng farm mcome as a VarIable WIthout attnbuong It to any

parocular household member
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Table 5 Companson Between WeIghted and Unweighted Percentages of Those WIth Prenatal
Care and Those WIth Pubhc Prenatal Care

Unweighted WeIghted Unweighted WeIghted

Any Any
Prenatal Prenatal Pubhc Pubhc

No Care Care No Care Care
Urban regions cases (%) (%) cases (%) (%)

NOM coast Prov 1 242 81 81 180 78 79
Others 118 81 80 87 70 71

Central coast Prov 1 47 74 75 35 83 81
Others 277 87 86 235 80 80

South coast Prov 1 134 81 80 108 68 69
Others 76 86 85 65 58 58

Nonh SIerra Prov 1 208 69 70 142 70 72
Others 164 62 63 95 87 88

Central SIerra Prov 1 159 74 74 117 62 62
Others 131 58 58 71 90 90

South SIerra Prov 1 188 79 80 148 86 86
Others 80 55 55 44 77 79

HIgh jungle Prov 1 11 100 100 11 91 91
Others 85 74 74 60 73 74

Low jungle Prov 1 212 68 69 134 68 68
Others 96 77 77 66 74 75

LIma~Callao* LIma Prv 611 89 89 540 81 81
Callao 55 96 96 52 83 84

Total 2,894 78 82 2,190 77 79

Unweighted WeIghted Unweighted WeIghted

Any Any
Prenatal Prenatal Pubhc Pubhc

No Care Care No Care Care
Rural regions cases (%) (%) cases (%) (%)

NOM coast 333 54 53 135 59 59
Central coast 273 65 65 170 78 77
South coast 64 63 63 39 90 91
Nonh SIerra 402 25 25 56 73 75
Central SIerra 218 30 30 63 89 88
South SIerra 239 28 30 64 98 99
HIgh Jungle 290 43 44 92 74 74
Low jungle 194 41 41 57 49 50

Total 2,013 41 35 676 74 78

* Other provmces of Luna department are Included In central coast

Note The total number of cases In thIs table IS 2,894 In table 1, the number of cases IS 2,904
The nuss10g ten cases are due to errors 10 the vanable that tells us whether the woman hved In
prOVInce 1 or not.

Sources TabulatIons from the ENNSA survey tape
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Table 6 contaIns the defimnons of the vanables used m the stansncal analysIS They are
dIVIded mto two groups The first group contams the vanables to be explamed (the dependent

vanables), wlule the remammg group IS made up of seven sets of explanatory vanables (the
mdependent vanables) 3

Table 6 Defimnon of Vanables

I&pendent vanables

CARE

GO
PUB
PRJ
WHEN3
VMO

Dummy, 1 If the woman had prenatal care or only went to a doctor or nurse due
to pregnancy comphcanons
Dummy, 1 If she had prenatal care
Dummy, 1 If she had prenatal care m a pubhc facility
Dummy, 1 If she had prenatal care m a pnvate facility
Tnmester when she had her first prenatal VISIt
Number of prenatal VISIts per month

Independent vanables

1 DemographIc varIables

AGEl
AGE3
TPREG
COMP
FIRST

Dummy, 1 If age at dehvery was under 20 years
Dummy, 1 If age at dehvery was over 35 years
Total number of pregnancIes
Dummy, 1 If she had pregnancy comphcattons
Dummy, 1 If tlns IS her first pregnancy

EDUC
Oil

ONU
SINC
HUBB
PINC
NPAR
ORINC
NOR
TV
SED
HHCASH

•

•

2 SOCloeconoffilc and household structure VarIables

Woman's educanon, m years
Her own labor mcome, m hundred thousand soles (or theIr eqwvalent, hundreds
of mns)
Her own nonlabor mcome, m hundred thousand soles
Her spouse's mcome, m hundred thousand soles
Dummy, 1 If her spouse hves WIth her
Parents' or parents-m-Iaws' mcome, m hundred thousand soles
Number of parents (m-laws) hvmg m her household
Other relanves' mcome, m hundred thousand soles
Number of other relattves m her household
Dummy, 1 If she owns one or more teleVISIon sets
Spouse's educanon m years
Household mcome from aettvlnes not related to farmIng, excludes her mcome
and her spouse's mcome, m hundred thousand soles

OWNCASHWoman's nonfarm mcome, m hundred thousand soles
SCASH Spouse's nonfarm mcome, m hundred thousand soles
FINC Income from farmmg, m hundred thousand soles
NPH Number of persons m the household

•

•

3 The dlSttnetton between mdependent varIables and dependent vanables blurs m a few Instances
where the dependent vanable m one analysIS IS used as an mdependent varIable m another For
example, we analyze the mfluences on the decISIon to seek pubhc or pnvate prenatal care In that
regresSIOn, we use the varIable mdleattng where the woman sought care as a dependent
vanable We also use that varIable as an mdependent vanable m the analysIS of the mfluences on
the tnmester m whIch she lIDttated prenatal care
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Table 6 (connnued)

3 RegIonal vanables

CCOAST
CSIERRA
HlUNG
JUNGLE
NCOAST
NCONE
NSIERRA
SCOAST
SCONE
SSIERRA
OTHER

Dummy, I If she hves In the central coast regIon
Dummy, I If she hves In the central SIerra regIon
Dummy, I If she hves In the hlgh Jungle regIon
Dummy, I If she hves In the low Jungle regIon
Dummy, I If she hves In the north coast regIon
Dummy, I If she hves In the north cone area of Luna
Dummy, I If she hves In the north SIerra regIon
Dummy, I If she hves In the south coast regIon
Dummy, 1 If she hves In the south cone area of Luna
Dummy, 1 If she hves In the south SIerra regIon
Dummy, 1 If she hves In other dIstricts of Luna

4 AccessIbility VarIables

HHCD
HPD
OHHCP
OHPP
POPD
OPOPP
KM2

Number of hospItals and health centers In her dIstnct
Number of health posts In her dIstnct
Number of hospItals and health centers In the rest of her prOVInce
Number of health posts In the rest of her prOVInce
Population of her dIStrict
Population of the rest of her prOVInce
SlZe of her prOVInce, In square lolometers

5 Pnvate pnce and msurance vanables

PPRICE
INSUR
IPSS

Pnvate pnce
Dummy, I If she has eIther IPSS or pnvate msurance
Dummy, I If she has SOCIal Secunty coverage

6 Farmer vanable

FARMER Dummy, 1 If there IS a farmer In the woman's household

7 Other Independent vanables

WHEN9 Month when she had her first prenatal VISit
PUB Dummy, I 1f she had prenatal care In a pubhc facility

Note A dummy vanable IS a vanable that IS coded I or 0 For example. the AGEl vanable IS
coded IIf the woman's age at dehvery was under 20 and 0 If It was 20 or above

In the first group, two vanables mdIcate the use of prenatal care GO and CARE In the
ENNSA survey, women were asked the month In whIch they had theIr first prenatal care check­

up If a woman reported a month for prenatal care, the GO vanable was coded "1" othefWlSe it

was coded "0" 4 The mean of the GO vanable IS the proportIon of women who were reponed as

haVIng had prenatal care The ENNSA survey also mcludes another vanable, whlch we call

COMP Each woman was asked If dunng her last pregnancy she had any comphcanon for whlch

she sought attentton by a doctor, obstetnclan, or nurse A small proportIon of women answered

4 nus type of vanable IS sometunes called a dummy varlable
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yes to tins quesnon, but no to the quesnon on whether they had had prenatal care dunng the
pregnancy The CARE vanable was coded as a "1" for all women who eIther had prenatal care or
who had a pregnancy comphcanon that requued care and "0" otheIWlSe The mean of the CARE
vanable IS thus the propornon who reported havmg had prenatal care plus the propornon who

reported both a comphcanon that reqwred mechcal care and no prenatal care

The coeffiClent est:1IDates for the 10gIStlc regressIons on the GO and CARE vanables are

qUIte snmlar (see appendIX tables A2-1 and A2-2 for urban areas and A2-6 and A2-7 for rural

areas) TIns secnon focuses on women who reported havmg had prenatal care, because we are

mterested m the whole configuranon of prenatal care behaVlors whether to seek care, where to

seek care, when to seek care, and how often to seek care Women who had comphcatlons that

reqUITed medIcal attentlon, but who report havmg no prenatal care, provIde no mformanon on

where, when, and how often they sought care

The two vanables PUB and PRJ mdlcate whether women had therr prenatal care m a pubhc

or a pnvate facility PUB IS coded as "1" If the woman had her prenatal care m a pubhc

mstltutlon and "0" otheIWlSe PRJ IS coded as "1" If she had her prenatal care m a pnvate
mstttutton and "0" otherwISe We would expect that the mean of the PUB vanable, wIDch 18 the
propornon of women havmg prenatal care m a pubhc facility, plus the mean of the PRI vanable,
whIch 18 the proportIon of women havmg prenatal care m a pnvate facility. would equal the mean
of the GO vanable, the propornon of women seekmg care Nonetheless, tIns 18 not exactly the

case The mean of the GO vanable 18 shghtly hIgher than the sum of the means of the PUB and

PRI vanables because a small group of women who had therr prenatal care at commumty centers
or at home 18 ommed from both Comrnumty centers m Peru usually refer to msntutlons run by

chantable orgaruzanons. and are thus neIther pubhc nor pnvate

The WHEN3 vanable refers to the tnmester m wlnch prenatal care was lOlnated We could

have. but chose not to. use the month of the pregnancy m WIDch prenatal care was lOlnated as the

dependent VarIable because by aggregattng mto tnmesters, we obtamed more preClSe est:unates of
the effects m wlnch we were mterested Furthennore, we thought that 11 would be easIer to focus

a dISCUSSIOn on health care pohcles usmg tnmesters rather than mdlvldual months

The VMO vanable 18 the woman's average number of prenatal care VlSlts per month after
the lOlttatIOn of care Thus. a woman Wlth VMO equal to 1, who illlnated care m the first month
of her pregnancy, would have had 9 prenatal care VISIts, wlule one who lOltlated care m her nmth
month of pregnancy would have had only 1 prenatal care VISIt

The first set of mdependent vanables IS demographIc m nature Included m that set are the
vanables FIRST, AGEl, AGE3, TPREG, and COMP FIRST mmcates whether the pregnancy that
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tennmated m the last two years was the woman's first pregnancy or not AGEl mdtcales whether
or not the woman was under the age of 20 at the termmatlon of her pregnancy AGE3 mdtcales
whether or not the woman was over age 35 at the termmatlon of her last pregnancy TPREG IS the
woman's total number of pregnancIes, excludmg any m progress at the nme of the mtervIew, and
COMP has already been explamed The COMP vanable IS not used m the 10gIStlC regreSSIOns
usmg GO or CARE as dependent vanables

The second group Includes the socIOecononnc and household stmcture vanables In the
case of the urban areas these vanables are EDUC, OU, ONU, SINC, HUBB, PINC, NPAR,

ORINC, NOR, and TV EDUC IS the woman's level of educanon m years OU IS the woman's

own labor lOcome ONti IS the woman's own nonlabor mcome Nonlabor lOcome Includes

Income from sources such as ahmony, rent, dIVIdends, and lOterest payments The woman's

Income IS dIVIded lOto labor lOcome and nonlabor lOcome because of the possIbility that the two
sorts of lOcome would have dIfferent effects on prenatal care behaVIOr SINC IS the spouse's
Income (labor and nonlabor mcome comblOed) HUBB IS a vanable (coded "1" or "0") that
lOdIcates whether the husband hved 10 the household at the nme of the ENNSA survey PINC IS
the total lOcome of the woman's parents or parents-lO-law NPAR IS the number of parents or

parents-IO-law hvlOg 10 the household ORINC IS the total lOcome of the woman's other relanves

NOR IS the number of these other relanves 10 the household TV IS a varIable (coded "1" or "0")

that lOdIcates whether or not the woman's household possessed a teleVlSIOn set The presence of a
teleVISIon 10 the household 18 an mdIcator of wealth, and an lOdIcator that the person hves 10 an
urban area that has a teleVISIon statton In addItton, a teleVISIon can mfluence behaVIOr through

mfonnatlon dlssemmanon We hypothesIZed that If the mfluence of a teleVISIon was maInly due to
mfonnanon dlssemmanon, then the unpaet of havmg a teleVISIon on prenatal care behaVIor would

be dIfferent for dIfferent educatIOnal groups In other words, If teleVISIon's roam effect was

mfonnanonal, then ItS effect on seekmg prenatal care should be greater for women WIth less

educatIon and less for women WIth more educanon We found no such effects

In the rural areas, the SOCIOecononnc vanables are EDUC, SED, OWNCASH, SCASH,
HUBB, HHCASH, FlNC, NPH, and TV EDUC IS the woman's educatlon 10 years, and SED IS

her spouse's educanon 10 years OWNCASH IS the woman's nonfann lOcome, SCASH IS her
spouse's nonfann lOcome, HUBB IS a 1/0 vanable lOdIcatIng whether or not the woman's spouse

was hvmg m the household at the tune of the ENNSA survey HHCASH IS the nonfann lOcome

of people 10 the household other than the woman and her spouse, FlNC IS the household's farm

lOcome, NPH IS the number of people 10 the household, and TV IS a 1/0 vanable lOdIcanng the

presence or absence of a teleVlSIon set 10 the household

The thud set of mdependent vanables shows the regIOn of the country m whIch the person

hves We dIStm8U1Sh eIght regIOns outsIde Luna and four regIOns WIthIn Luna. The eIght regIons
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outsIde of Luna are the north, south, and central secttons of the coast (NCOAST, CCOAST, and

SCOASn, the north, south, and central secnons of the SIerra (NSIERRA, CSIERRA, and

SSIERRA), and the Ingh and low Jungle (lUUNG and JUNGLE) Wlthm Luna, we chstmgwsh

metropohtan Luna-Callao (the onntted category5), the north cone of Luna (NCONE). the south

cone of Luna (SCONE), and elsewhere m Luna provmce (OTHER)

The fourth set of mdependent vanables deals WIth the accessibility of health care facilitIes

to women The vanables we have mcluded under tlus category mc1ude OHHCP. the number of

hospitals and health centers m the provmce m wInch the woman lIves, but outsIde her chstnet We

refer to the area outsIde a woman's dIstnct of reSIdence, but mslde her provmce, as the "other"

area Thus OHHCP stands for other hOSpItals and health centers m the provmce We also mclude

OHPP, the number of other health posts m the provmce, OPOPP. the number of people m the

other part of the provmce, and KM2, the geograpIncal sIZe of the provmce m square kJ.1ometers

At the dIstnct level, we mc1ude HHCD, the number of hOSpItals and health centers m the dIstnct.

HPD, the number of health posts m the chstnct, and POPD, the populatIon of the dIstnct 6

Unfortunately, we had no data WIth wInch to measure the woman's acceSSibility to pnvate health

faciliues DIfferences m the acceSSIbility to pnvate health facilitIes across regions will be captured

m the regIOnal dummy vanables

The fifth set of vanables mc1udes PPRICE, !PSS, and INSUR Econonnc access depends

on the pnce of prenatal care The ENNSA survey does not contam enough mformauon on the

pnces of prenatal care VISIts to allow us to make reasonable estunates of the pnce of care In our

preVIous work usmg the ENNSA survey (Gertler, Locay, and Sanderson 1987), we found that the

pnce of health care at pubhc msntunons was nearly constant over the whole country and over the

penod of the ENNSA survey at 1 mn (or m the currency at that nme, 1,000 soles) per VISIt Thus

It IS plaUSIble that the pnce of a prenatal care VISIt at a pubhc mstItutIon would also have been

constant, and thus It IS hkely that we would not have been able to use It m the StatlStIcal analysIS

anyway There was conSIderable vanatIon m the pnces of pnvate office VISIts Therefore, we

computed the average pnce of a smgle pnvate office VISit. and mcluded tIns pnce, denoted by

PPRICE, as a pOSSible proxy for the pnce of a pnvate prenatal care VISit

Some people m Peru are covered by government health msurance ThlS msurance not only

allows people to receIve health care for a nommal cost or no cost at all, but It allows them access

5 Because of mulocollinearIty. we cannot mclude an exhaustIve set of dummy (1/0) vanables
One category must be onntted TIns does not mean that the onntted category 18 left out of the
analysIS The effect of hvmg m metropohtan Luna-Callao 18 automatIcally mcluded m the constant
term

6 The fourth set of mdependent vanables do not appear m the ENNSA survey We collected
these data and asSIgned them to each mWVldual m the survey (ANNSA-Peru 1985, INP 1985)
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to hIgher qualIty medIcal care than they would receIve In other pubhc health care facilitIes SInce
the pnce of care at other pubhc facilitIes IS nommal or zero for our purposes, the maIn dIfference
between those WIth pubhc Insurance and those WIthout It. IS that the former group has htgher
qualIty pubhc health care avatlable 7 We call the dummy (1/0) vanable that Indtcates whether a
woman or her spouse IS covered by pubhc InSurance IPSS, after the 1Il1tIals of the PeruvIan
government agency that admlIllsters pubhc health msurance We use the IPSS vanable for the
urban area. For the rural area we use a comparable vanable, INSUR INSUR IS a 1/0 vanable
that Includes not only people WIth government health Insurance. but people worlong m the mmmg,
sugar. and petroleum IndustrIes, because rural people worlong In those mdustrIes may have health

msurance and access to Industry-sponsored pnvate health care facilitIes

The SIXth set of mdependent vanables Includes only one vanable, FARMER The vanable

FARMER IS coded as a "1" If someone In the household IS a farmer by occupatIon. and eIther

owns or rents farm land or otherWISe has some nghts to the Income It generates OtherWISe It IS

set to "0" A farm laborer IS not counted as beIng a FARMER Households where no one IS

reponed to be a FARMER also do not repon farm Income 8 FARMER IS kept m a separate

category because It shares the characterIStICS of a socloecononuc vanable and a VarIable that

measures the acceSSIbility of health care facilitles Addmg It to eIther group would have created

ambIgU1tleS that we WIshed to aVOId

The final set IS composed of the vanables PUB and WHEN9 PUB IS a dummy vanable
that mdtcates whether a woman who sought prenatal care obtamed that care at a pubhc facility or

not WHEN9 IS the month m the pregnancy m whIch a woman who had prenatal care first

Wtlated that care

Inftuences on Prenatal Care Behavior ID Urban Peru

The object of the next two sectlons of the paper IS to prOVIde quantItatIve eVIdence on the
factors that mfluence prenatal care behaVIOr By prenatal care behaVIor we mean four Interrelated
decISIOns (a) the decISIon whether or not to seek prenatal care, (b) the deCISIon on whether to

7 For the most part, to be ehglble for government health msurance from the SOCIal Secunty
Instltute, a person must be workmg at a Job In the formal sector of the economy People WIth
these Jobs are hkely to have htgher Incomes and htgher educatlons than people workIng In the
mformal sector However, SInce we always control for Income. educatIon, and regIOn m our
analyses, we treat the InSurance vanable as a vanable mdtcanng dtfferences m the quallty of
aval1able health care

8 So as not to confuse the mcome figures, we bnuted our rural sample to households m whIch
only one person quahfied as FARMER If we had not done thIS, we would have had to allocate
two farm mcomes across the people In the household, whtch would have been a dtfficult task.
Smce relatIvely few rural households had two or more people who qualIfied as FARMER. we
thought It prudent SImply to delete those households
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seek prenatal care m the pubhc or pnvate sector; (c) the decISIon on when to 1Il1ttate prenatal care,

and (d) the dec18lOn on how frequently to have prenatal care once It 18 begun Our goal 18 to help

pohcymakers better understand the sorts of aettons they can take to unprove maternal health care m
Peru

A Wide vanety of factors mfluence prenatal care behavlOr We can measure only a few of

them It 18 affected by demographIc factors such as a woman's age and the number of preVIOUS

pregnancIes Government pohcy has httle effect on the demographIc vanables Government
pohcles toward fanuly plannmg will mfluence the dIStnbunon and number of preVIOUS pregnancIes

m the populatIon, but faml1y planmng pohcy 18 not lIkely to be used as a tool for altenng women's
prenatal care behavlOr Prenatal care behavlOr 18 also mfluenced by SOClOeconOffilC conditIons and
household characteflStIcs Here the government has a slgruficant role to play, parncularly m the
prov18lOn of educatIon to women Government pohcy With respect to the placement of health care

facilitIes also mfluences prenatal care behavlOr, especIally as most prenatal care 18 perfonned m

pubhc facilitIes (as demonstrated earher) The regIOns m whIch women hve also mfluence thel!

prenatal care ChOIceS The regIonal dummy vanables capture the effects on care ChOlceS of all the
unmeasured factors that vary across regIOns, such as culture, the quahty of health care, and the

quahty of roads We do not know the extent to whIch government pohCles can alter the unpacts

of the reglOnal vanables, nonetheless, ascerta1IllI1g thel! effects 18 stJ.1lunportant Prenatal care

ChOlCes are also mfluenced by the pnces of prenatal care VlSlts and the quahty of mechcal care
pregnant women receive The government directly affects the pnce of prenatal care m pubhc
mstItutIons and mdtrectly affects the pnce of pnvate care The government also decIdes on the
quahty of care to be provIded m pubhc health care faClhtIes

Clearly, the POhCles of the Government of Peru mfluence prenatal care ChOIces m a Wide
vanety of ways Here we WISh to dISentangle these mfluences and prOVIde them WIth a

quanntatlve dImensIOn

The deCISIOn to seek prenatill care

In our ENNSA sample of urban Peruvian women who completed a full-term pregnancy m

the two years pnor to the survey, 802 percent received prenatal care 9 Of those who sought care

m the formal sector, 77 1 percent received It a pubhc facility and 229 percent at a pnvate facility

(thlS excludes a small proportlon of the populanon who receIved care m commumty centers or at
home) On average, prenatal care was lDlnated between the thIrd and fourth months of the

9 In tlns sectton of the paper all our figures refer to our subsample of urban women who hve m
households for whIch we could detennme all the mterpersonal relanonslups (husbands, Wives,
ch11dren, slbhngs, and so on) We did thIS so that we could study the effect of the d1str1bunon of
household mcome on prenatal care behaVIor
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pregnancy, WIth 65 7 percent of the women begmnmg care m the first tnmester of the pregnancy,
27 8 percent m the second tnmester, and only 6 6 percent m the thud tnmester The average
number of prenatal care VlSlts per month, once care was lOltIated, was 0 883 Thus havmg prenatal
care was the norm among urban PeruvIan women m 1982-84

To denve the pohcy tmphcatlons of our statIStlCal results, we generated the profiles of three
hypothetlcal women on the basIS of prechcted probabilitles of havmg prenatal care Before

chscussmg these profiles, let us first consIder the concept of the predIcted probability of receIVIng

prenatal care

We used the GO vanable as a dependent vanable and many of the mdependent vanables
dIscussed above and ran a bmary logIStIC regreSSIOn The bmary lOgIstIC regreSSIOn can be thought
of as makmg predIctIons on whether or not each woman had prenatal care, and then choosmg
magmtudes for the effects of each of the mdependent vanables so that those predIctIons match the
data as closely as pOSSIble In essence, the bmary lOgIStIC regreSSIOn produces another vanable, the
predIcted probability of receIvmg prenatal care and we can use thIS vanable to dIfferentIate
between groups of women who have low, average, and hIgh probabilitIes of receIvmg care 10

One of the profiles we created was for a woman whose predIcted probability of seekmg
prenatal care was Identlcal to the urban proportIon who receIved care ThIS IS our "average user,"
m the sense that her behaVIOr toward seekmg prenatal care IS average for all the urban women m
our sample If all the urban women behaved hke our average woman, then we would see the same
proportlon usmg prenatal care as we observed for urban Peru 11 One profile IS for the low user
Tlus IS a woman whose predIcted probability of seekIng care IS one standard deVIatIon below the
average The final profile IS for the hIgh user, whose predIcted probability of seekIng care IS one
standard devIatlon above the mean These profiles are not hypothetIcal They are the actual

10 We have predIcted probabilitles of receIvmg care for all the women m our sample Therefore,
we can treat the predIcted probability of seekmg care as another vanable and determme measures
such as Its mean and Its standard deV!atlon. The mean of the predIcted probability of seekIng care
must, because of the algebra of bmary IOgit models, equal the observed proportlon of women who
received prenatal care

11 The average probability of seekm~ care for the women m our average user group IS 80 1
percent The proportIon of the population who sought care IS 80 2 percent The two percentages
can dIffer shghtly both because of the detaIls of the process of creatIng the profiles and because of
roundmg error
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charaetensocs of women m our sample who have low, medIum, or lugh predIcted probab1hn.es of
use, and are thus of consIderable mterest m therr own nght 12.

Table 7 shows the values of the four prenatal care vanables for each of our three

women Among low users m the urban area, 709 percent receIved prenatal care, compared to 78 1

percent among the average users, and 98 4 percent among the lugh users The follOWIng figures

refer to the subset of women m the three groups who actually receIved prenatal care outsIde therr

home at a pnvate or pubhc health care facility In the low user group, 811 percent had prenatal

care m a pubhc facility, wlule that figure was 84 3 percent for the average user group, and 67 0

percent for the lugh user group In other words, the women m the low use group who actually had

prenatal care went to pnvate msOtuoons shghtly more frequently than women m the average group

(189 percent pnvate as opposed to 157 percent) Women m the lugh use group went to pnvate

msotutlons conSIderably more frequently than women m the average use group (330 percent

pnvate compared to 157 percent) Among women who had prenatal care, the average month of

the pregnancy at the lllltiatlOn of care was 4 08 for those m the low use group, 4 08 for those m

the average use group, and 2 67 for those m the lugh use group The women m the low use group

had an average of 0 73 prenatal care VISIts per month after care was lDltIated Those m the

average use group had an average of 0 90 VISIts per month, and those m the lugh use group an

average of 1 02 VISIts per month For example, a woman who lDltIated care m the thrrd month of

her pregnancy and who was m the low use group would have about five prenatal care VISIts, an

average user about SIX prenatal care VISIts, and a lugh user about seven VISIts

In summary, women m the low use and the average use groups do not dIffer very much m

where they obtam care and when they lDltIate care The average users do receIve prenatal care

more often than low users, gIven the month of lDlOatlOn HIgh users receIve pnvate care

signtficantly more often than average or low users They also lDltIate care more than a month

earher than the women m the other two groups and go more frequently than the women m the

other two groups

12 For the purpose of producmg the profiles, we did not choose only those women who had
exactly a gIven predIcted probability of prenatal care use, but all the women m a small mterval
around that predIcted probability The detaJ.1s of how we computed the profiles appear m
AppendIX 3
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Table 7 Four Dunenslons of Prenatal Care Use for Three Groups of Women, Urban Peru, 1984

Low Average HIgh
users users users

1 All Women

Percentage With prenatal care 709 781 984

Number of observauons 55 114 315

2 Women who received care outside theu home"

Percentage With publIc care 811 843 670

Average month of prenatal care lDluauon 408 408 267

Average number of VISits per month
after use began 073 090 102

Number of observauons 37 89 306

a excludes a small number of women who had theu prenatal care at a communIty center

Table 8 shows the average charaetemucs of the women 10 the three groups as well as the

average charaetemucs of all the urban women 10 our sample Column (1) contams the averages of

the 10dependent vanables 10 the bmary lOgIStic regressIOn on whether women receIved prenatal care

or not and selected addlttonal vanables of 10terest The first four vanables are the demographic

vanables The vanable FIRST IS a 1/0 vanable 10dlcatmg whether the pregnancy was the woman's

first pregnancy or not The entry 0 204 10 the first column for the vanable FIRST IS the mean of

that vanable In the case of a I/O vanable, the mean IS Just the proportlon of the populauon for
which the vanable IS set equal to one The table, therefore, 10dIcates that women With a first

pregnancy compme 20 4 percent of the urban sample The soclOecononuc and household structure

vanables follow the demographic vanables Here, for example, EDUC IS the woman's educau.on 10

years The figure 7 850 10dIcates that the average urban woman 10 our sample had 7 850 years of

educauon (see table 6 for the defimnons of the vanables and theu umts of measurement)

24



Table 8 Average Charactensttcs of all Urban Women

All urban Low Average HIgh
average users users users

Vanables (1) (2) (3) (4)

FIRST 0204 0127 0158 0333
AGEl 0102 0200 0132 0038
AGE3 0126 0200 0140 0143
TPREG 3682 4564 4061 2648
EDUe 7850 4182 6851 12927
OU 0381 0140 0184 1145
ONU 0025 0004 0016 0062
SINe 1 723 1026 1281 3277
HUBB 0881 0836 0904 0908
PINC 0320 0314 0179 0559
NPAR 0334 0273 0281 0460
ORINC 0183 0113 0100 0485
NOR 0739 1109 0816 0848
TV 0596 0273 0579 0895
NCOAST 0118 0182 0105 0063
CCOAST 0117 0018 0132 0133
SCOAST 0086 0055 0061 0083
NSIERRA 0120 0236 0096 0079
CSIERRA 0085 0109 0088 0067
SSIERRA 0094 0073 0114 0048
IDUNG 0034 0055 0026 0013
JUNGLE 0085 0236 0123 0054
NCONE 0102 0036 0184 0073
SCONE 0047 0000 0009 0111
OTHER 0018 0000 0009 0041
OHHCP 29984 7509 30982 48 686
OHPP 16314 11600 17088 20254
OPOPP 1.041652 228 005 1.091980 1.705332
KM2 6600 9459 7821 5750
HHCD 3521 2200 3930 4057
HPD 2029 2873 2456 1889
POPD 107306 73844 114708 126 007
PPRICE 4512 3657 4429 5202
IPSS 0094 0000 0000 0483

GO 0802 0709 0781 0984
CARE 0820 0764 0798 0984
PUB 0602 0545 0658 0651
PRY 0179 0127 0123 0321

Average PRGO 0802 0619 0801 0986
PRGO/AC 0919 0619 0801 0993

• Number of observattons 1.655 55 114 315

The first thIng to nottce about table 8 IS that the average urban woman does not have the
average predIcted probability of receIVIng prenatal care The average predIcted probability of

• receIvmg care WIthIn a group IS gIVen by the vanable PRGO In the second to the last row In the
table The predIcted probability of receIVIng care. for a woman WIth the average charaetensttcs m
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a parncular column, IS gIven m the last row of that column by the varIable PRGO/AC, where AC
mchcates that the probability of havmg care IS computed for a woman WIth the average
charaetensncs gIven m the column Note that PRGO m the first column IS 802 percent, whIle
PROO/AC m that column IS 888 percent A woman WIth the charaetensncs gIven m the first
column of table 8 would have a 88 8 percent probability of havmg prenatal care If all urban
women were hke her, the propornon who had prenatal care would be 88 8 percent, but the

observed proporuon who had care was only 80 2 percent Clearly. a woman WIth the average

charactenstlcs of urban women cannot be our average user. because her predIcted probability of

receIvmg care would not be average

The result that the person WIth the average characterIStiCS does not have the average
prechcted probability of receIvmg care occurs because m the bmary 10gISnc model. the prechcted
probability of receIvmg care IS a nonlmear funcnon of mdependent VarIables It has to be a
nonlmear funcnon. because the prechcted probability of care can never go above 1 0 regardless of
the values of the mdependent VarIables Let us consIder an example The figures m Table 9 gIve
the values of a charactensnc and a hypothencal. asSOCIated. prechcted probability of receIvmg
prenatal care for five women The first woman has a value of 10 for the charactensnc and a 50

percent probability of obtammg care The last woman has a value of 50 for her characterISnc and
a 94 15 percent probability of receIvmg care The average of the five prechcted probabilines of
care IS 80 20 percent The average of the charactensnc IS 30 The prechcted probability of
receIvmg care for the woman who has the value of 30 for her charactensnc IS not 80 20. but
88 80 Thus, the person WIth the average of the charactensnc does not have the average predIcted
probability of receIvmg care

Table 9 Hypothetic RelanonshIp Between A Smgle CharacterISnc and the Prechcted Probability of
ReceIvmg Care

Average

Value of the characterISnc

10
20
30
40
50

30

Prechcted probability of receIvmg care
(m percent)

5000
7500
8880
9305
9415

8020

Prechcted probability
evaluated at the average
of the characterISncs (30) 8880

Retummg to table 8. the vanables GO. CARE. PUB. PRI. and average PROO are all

denved as averages for the mchcated group of women For example. among the 1.655 urban
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women m our sample, 60 2 percent had prenatal care m a pubhc facility The average predIcted

probability of seelang prenatal care for these women IS 80 2 percent nus IS not the case for the

PRGO/AC vanable If we were to take the characterISttcs of those women and assume that they

apphed to a gIven woman, that partIcular woman would have a prechcted probability of havmg

prenatal care of 91 9 percent

Table 8 shows that low users, average users, and lugh users cbffer from one another on

almost every vanable For example, the pregnancy referred to m the sample was the first

pregnancy for 12 7 percent of the women m the low use group and 33 3 percent of the women m

the hIgh use group The women m the low use group had an average educatton of 4182 years,

whIle those m the lugh use group had an average education of 12 927 years The women m the

hIgh use group had the hIghest levels of own labor mcome, own nonlabor mcome, spouse's

mcome, parents' mcomes, and other relatIves' mcomes They were also the most hkely to own a

teleVISIon set The hIgh users also hve m cbfferent parts of the country from the low users The

hIgh users are less hkely to hve m the north coast, the SIerra, or the Jungle than low users HIgh

users are more hkely to hve m the central or south coast, and anywhere m Luna than the low

users Low users are more hkely to hve m provmces WIth smaller populations and fewer facilittes

than those m whIch the hIgh users hve Slffillarly, lugh users are more hkely to hve m dIStnets

WIth larger populattons and more hOSpItals and health centers (but fewer health posts) The hIgh

users hve m areas where the pnce of pnvate health care IS hIgher than the areas m whIch the low

users hve Fmally, none of the low or average users are covered by government health msurance,

whIle nearly half (48 3 percent) of the hIgh users are covered These three groups of women

reflect the cbspersIOn of charaetensttcs WIthm urban Peru

Comparmg the average values of the CARE and GO vanables across the three groups m

table 8 yIelds mteresttng results The GO vanable IS coded as 1 whenever a woman reports that

she had prenatal care durmg her last pregnancy The CARE vanable IS coded as 1 whenever a

woman reports that she had prenatal care durmg her last pregnancy or that she had a comphcatIon

durmg her last pregnancy for whIch she had mechcal treatment The cbfference between the CARE

vanable and the GO vanable IS the proportIon of women who reported a pregnancy comphcatton

that reqUITed medIcal attentIon, but who also reported no prenatal care For the low use women,

709 percent reported havmg prenatal care, whIle 764 percent reported eIther prenatal care or care

durmg pregnancy for a comphcanon Thus 5 5 percent of the low use group reported care for a

pregnancy comphcatton, but no prenatal care For the average use group, 1 7 percent had care for

a comphcatlon, but dId not report any prenatal care None of the lugh use group reported care for

a comphcatton and no prenatal care use

Two mterpretatIons are pOSSIble of the observatIon that the cbfference between CARE and

GO decreases as predICted probability of use mcreases One mterpretatIon IS that smce the low

27



users have care less frequently, they are more often forced to seek care on an emergency basIS and
do not repon thIS emergency attentIon as prenatal care The second InterpretatIon IS that SInce
women In the hIgher use groups are more educated. they are more hkely to repon emergency
medIcal attentIon durmg pregnancy as prenatal care In any event. when the propomon of women
USIng prenatal care approaches 100 percent, emergency care for comphcatIons cannot Increase It

very much

In table 10. we treat the profiles as If they were the profiles of three dIfferent women
representIng chfferent segments of urban PeruvIan socIety The questIon that we WISh to ask IS
why do the three types of women dIffer from one another In therr prenatal care behaVIOr?
However, before we answer thIS questIon, we must clanfy our approach To begm WIth. we are

not askIng why the behaVIOr of a pamcular woman dIffers from that of some other woman
UnderstandIng the detennmants of the behaVIor of InchvIduals IS too complex a matter for us to
handle We want to know why the general behaVIOr of a group of women WIth one set of
characterIStICS dIffers from the general behaVIor of a group of women WIth another set of
characterIStICS For example. In general. wealthIer households In Peru are more hkely to have
automobiles than poorer households Still. some wealthIer households will not have automobiles
and some poorer households will have them Broadly speakmg. we can say that lugher wealth 15

pOSItIvely asSOCIated WIth hIgher automobile ownerslup rates, and that If the real wealth of

households Increased, other thIngs bemg constant, the automobile ownerslup rate would me
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Table 10 Effect of InchVIdual Vanables and Groups of Vanables on Intergroup Dlfferences m
Whether or Not to Have Prenatal Care (GO), Urban Women

Low-average Average-Ingh Low-average Average-Ingh
percentage percentage percentage percentage

change change change change
Vanable (1) (2) (3) (4)

DemographIc vanables 44 38
FIRST 20 21
AGEl 23 06
AGE3 -2 1 00
TPREG 22 1 1

SoclOecononnc and
household vanables 776 351

EDDC 405 169
OU -01 -03
ONU 08 05
SINC 59 83
HUBB 37 00
PINC 15 -08
NPAR 02 07
ORINC -06 31
NOR 26 -01
TV 235 44

RegIOnal vanables 145 65
NCOAST 25 02
CCOAST 04 00
SCOAST -04 -02
NSIERRA 116 03
CSIERRA 3 1 05
SSIERRA -43 12
HJUNG 17 01
JUNGLE 90 10
NCONE -10 3 14
SCONE 08 16
OTHER 05 04

Measures of access 50 12
OHHCP 187 1 274
OHPP 19 02
OPOPP -1845 -253
KM2 13 03• HHCD 188 02
HPD -23 -06
POPD -17 4 -09

Pnvate pnce and IPSS -1 2 292
PPRICE -1 2 -02
IPSS 00 295

• Interaetton -05 262 -04 242

DIfference
explamed 182 192 182 192
(m percentage pomts)

• We find that women WIth more educatIon receIve prenatal care more often than women

WIth less educatIon, controllmg for a large number of vanables, such as locatIon (urban versus
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rural), demographtc charaetensncs, other sOCloeconoIDlc charaetensttcs, household structure, regton.
medIcal facilines m the area, and msurance status Below we repOIt that educanon dIfferences are
one reason that vanous groups of women have dIfferent behaVior toward prenatal care Some
people may not be happy WIth thts answer. because educanon IS not necessanly a proxunate
detennmant of prenatal care decISIOns For example. they IDlght argue that behaVIor toward
prenatal care depends on the relanve power of husbands and WIVes Wlthm households and that the
educatIon of the WIfe mfluences her relatlve power Wlthm the household AlternatIvely. they mtght

argue that prenatal care behavIOr depends on whether women take a longer-run or a shorter-run

approach to hie More educated women nught tend to take a longer-run View, either because the

educanonal process taught them that, or because they selected more educatlon because they wnally

had a longer-term perspecnve In eIther case, people With a longer-term perspecnve 1lllght both be

more educated and choose more prenatal care Is It appropnate, then, for us to Identtfy educanonal

chfferences as one of the reasons why behaVior dlffers across groups, when It could be that It
chffers because of vananons m power or orne perspecnve?

From a pohcymaker's perspecnve. whether educanon mfluences prenatal care behaVior
through relanve power or orne perspecnve IS only of mdtrect relevance Educanon could mfluence

both relanve power and orne perspecnve More Important, the Government of Peru can mfluence
educatIon levels dIrectly, whtle Its mfluence on mtrahousehold relatlve power and people's orne

perspeenves are mchrect. We are not attemptmg here to Identtfy the detaJ1.ed mechanISms that
connect the mdependent and dependent vanables Instead, our task IS to find those vanables whose
assoclatlon WIth vanous aspects of prenatal care are strong enough to suggest approaches that the
government rmght WISh to explore to mfluence behaVIor toward prenatal care In tlus sense, saymg
that educational chfferences are an Important reason why prenatal care behaVIor vanes from group
to group IS appropnate When we find that a CertaIn vanable or group of vanables has an

Important mfluence on prenatal care behaVior, we are suggestIng that government pohcles that
affect that vanable or vanables mtght be effeetlve at altenng prenatal care behaVIor. and vice
versa.13

Let us return to table 10 where we treat each profile as If It belonged to a partIcular
woman and ask why women have dlfferent probabilines of seelang care The low use woman has

a probability of seekmg care of 619 percent, the average use woman of 80 1 percent, and the htgh

use woman of 99 3 percent (see row labelled PRGO/AC) We want to know why the predicted

probability of recelvmg care 18 18 2 percentage pomts lugher for the average user than for the low

13 If the measured assOClatlon IS too strong because of the onusslon of some other mfluence on
prenatal care, the result of the pohcy mterventlon will be smaller than predIcted Of course, the
reverse mIght be true as well.
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user. and why It 18 19 2 percentage pomts hIgher for the lugh user than for the average user 14

Column 1 shows the percentage of the total change between the low user and the average user that

would occur If only one vanable changed For example. conSider the vanable EDUC. the woman's

level of education m years Table 8 shows that the low user has 4182 years of education and the

medIum user has 6851 years of education What percentage of the 182 percentage pornt change

between the low user and the average user 18 due to tlus chfference m edueatlonallevels alone?

The answer given m table 9 18 that 40 5 percent of the chfference m the predIcted probability of

receiVIng prenatal care can be attnbuted to that educaoonal chfference alone In other words. If we

kept all other characteflStlcs of the low user constant and changed only her education from 4182

years to 6851 years, her predIcted probability of recelvmg care would mcrease by 74 percentage

pomts (40 5 percent of 182 percentage pomts =74 percentage pomts)

LookIng down colurrm 1 of the table. we see that some of the percentage changes are

negative and some of them are greater than 100 percent By defimtlon. the average user has a

greater bkehhood of usmg care than the low user TIns does not mean that varymg all the values

of the mdependent vanables of the low user. one by one. to those of the average user. would

always produce an mcrease m the predIcted probability of recelvmg prenatal care For example,

conSider the vanable AGE3 AGE3 18 a 1/0 vanable that 18 coded as "I" If the woman was over

35 years old when she completed her last full-term pregnancy From table 8. we can see that 20

percent of the women m the low user group were above the age of 35, wlnle only 14 percent of

the women m the average user group were AppendIx table A2-2 shows that the predIcted

probability of receiVIng prenatal care 18 greater for women over 35 than It 18 for younger women

TIns 18 because the coeffiCient on the AGE3 vanable 18 pOSItive, whlle the coeffiCient on the AGEl

vanable 18 negatlve Therefore, a reducnon m the proportIon of women m the over 35 age group.

other thmgs bemg held constant. should reduce the predIcted probability of receIVmg care

Nevertheless. the over all predIcted probability of obtammg care mcreased by 182 percentage

pomts The -21 percent figure for the AGE3 VarIable mwcates that the change m the proportIon

of women over 35 from 20 percent to 14 percent would. by Itself. have caused a 04 percentage

pomt reduction (.21 percent of 182 percentage pomts equals -04 percentage pomts) m the

prechcted probability of gettlIlg prenatal care

14 The actual change m proportIons of those With prenatal care from the low users to the average
users 18 considerably less than the pred1cted change The actual chan~e 18 only 7 2 percentage
pomts TIns 18 almost ennrely due to the fact that the predIcted probability of havmg prenatal care
for the low use women 18 9 percentage pomts below the actual value ThIS 9 percentage pomt gap
ames for two reasons (a) the lOgIStic regression produces prediCtions that are somewhat low on
the low use end and somewhat lugh on the Iugh use end. and (b) samplmg vanatlon due to the
small number of women m the low use group In fact, the dIfference between the predicted and
the actual number of women who had prenatal care was only five women DecompoSItion analYS18
18 not very sensItive to the dIfference between the actual change and the predIcted change
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Some of the percentages m column 1 are over 100 percent For example, the number

asSOCIated Wlth the vanable OHHCP, the number of hospItals and health centers m a woman's

provmce, but outsIde her d1stnet, IS 187 1 percent If the number of other hospItals and health

centers m the provmce were mcreased from 7 509 to 30 982 (see the vanable labeled OHHCP m

table 8), the prechcted probability of recelvmg prenatal care would mcrease by 34 1 percentage

pomts (1871 percent of 182 percentage pomts equals 34 I percentage pomts) Clearly, If some

vanable accounts for more than 100 percent of the change m the predIcted probability of seekmg

care, some other vanable must offset It In thIS case, It IS easy to find the offsettmg vanable The

vanable OPOPP, other populanon m the provmce, would by Itself cause a -1845 percent change m

the predIcted probability of recelvmg care Women m the average use group hve m places Wlth

both more hospItals and health centers and greater populanon The effect of these two vanables

taken together IS an mcrease of 2 6 percent (187 1 percent mmus 1845 percent equals 26 percent)

m the predIcted probability of receIvmg prenatal care

The last row m the table 18 labeled Interacnon That percentage measures the contnbunon

to the overall percentage pomt change of the mdependent vanables changmg slmultaneously In
other words, It IS the contnbunon that cannot be attnbuted to anyone vanable changmg by Itself

The mteracnon effect m column 1 IS small, only -0 5 percentage pomts, whIch mchcates that most

of the change m the precheted probability of receIvmg care can be attnbuted to one or another of

the mdependent vanables changmg one at a ttme In column 2, the mteracnon effect IS much

larger, 262 percent ThIS means that changmg one vanable at a nme would account for only 738

percent of the change m the precheted probability from the average to the hlgh user The

remammg 262 percent 18 due to the mteractlon of the changes m the mdependent vanables

An altemanve way to VIew the results IS to change groups of mdependent vanables ThIS

18 monvated by the Idea that government pohCles cannot always change Just one vanable at a

nme For example, If the government were to mcrease school enrollment rates, thIS would mcrease

the woman's educanon, but also It would be hkely to affect her husband's educanon and mcome

and these m tum could mfluence the structure of the household m whlch they hve In columns 3

and 4 of table 10, we go through the same sort of procedure descnbed above, but now change all

the vanables m a group mstead of changmg the vanables one by one demographIc vanables,

socIoeconOmlC and household structure vanables, and so on For example, column 4 shows that

only 1 2 percent of the mcrease m the precheted probability of receIvmg care between the average

user and the lugh user can be accounted for by theIr chfferences m the access vanables

We have taken some nme explammg how to read tables 8 and 10 because they and smular

tables that follow are the basIC exposItory vehIcles we use to commumcate our results Now let us

tum to the substance of what appears m table 10
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We beheve that for pohcy purposes, we must pay spec18l attention to women WIth low

probabilitIes of prenatal care use, so we begm our discussIOn by considenng the change In

predIcted probabilities from the low use woman to the average use woman Most of the effects

observed In columns 1 and 3 of table 10 are small The demograpluc vanables taken as a group

account for only 44 percent of the change In any event, the government can do httle dIrectly to

affect those demograpluc vanables The SOCIoeconOITIlC and household structure vanables account

for 77 6 percent of the dIfference In predIcted probabilities of receIvmg care Two vanables

dommate the pICture, the woman's educatlon, winch by Itself accounts for 405 percent of the

chfference. and the presence of a teleVISIon set m the household, winch accounts for 23 5 percent

of the dIfference Changes m husbands' mcomes across the groups accounts for 5 9 percent of the

dIfference, and changes m the proportIon of households With husbands hvmg there for 3 7 percent

Vrrtually none of the change can be attnbuted to the woman's labor or nonlabor mcome

It IS no surpnse that the woman's educatlon IS an lffiportant vanable m explammg the

chOIce of whether or not to have prenatal care Other studIes have demonstrated the lffiportance of

a woman's education m a whole constellatlon of behavIOrs, from contraceptive usage to want

health care (See, for example, Easterhn and Cnmmms (1985), Cochrane (1983) and RosenzweIg

and Schultz (1982)) The magmtude of the effect. though, IS certamly of mterest

The vanable TV IS the next most lffipOrtant of the socIOeconoIDlc vanables The presence

of a telev1Slon set md1cates a number of thmgs about the household that owns It Pmt, It shows

that the household had enough discretIonary Income to purchase a set Second, It demonstrates that

the housmg urnt IS electrIfied TInrd, It demonstrates that the urban area m which the household IS

located has a telev1Slon transIDltter Fourth, It suggests that members of the household could be

mfluenced by the sorts of messages conveyed on teleVISIon programs and advertISements Smce

the analysIS uses other vanables that control for household mcome and the SIZe of the provmce and

d1stnet m which the household IS SItuated, concludmg that the major effect of the teleVISIon

vanable IS due to the mfonnatIon that the teleVISIon set conveys IS temptIng We d1d two tests of

this hypotheSIS We replaced the teleVISIon vanable With a vanable for the presence of a

refngerator m the household and obtamed slffillar results Second, we hypotheSIZed that 1f the

mfonnatIonal channel of mfluence were the dommant one, the mfluence of the TV vanable would

be dIfferent for women With dlfferent levels of educatIon We tested that hypothesIS and found

that the data d1d not substantiate It The TV vanable IS clearly an lffiportant vanable mfluencmg
prenatal care use, espeClll1ly among the relatIvely poorer and less well-edueated segment of urban
PeruVlaD SOCIety, and we are not clear why thIS IS the case Future research to find out why the
TV VarIable IS so powerful would be useful One word of cautIon As table 8 shows. only 27 3
percent of the households of the low users had telev1Slon sets
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Changes 10 the vanables concemmg the husband's mcome and the husband's presence 10

the household account together for 9 6 percent of the change 10 the predIcted probability of usmg
prenatal care As expected, the Ingher the husband's mcome, other tlungs constant, the more hkely
the WIfe IS to seek: prenatal care Sumlarly, the husband's presence 10 the household, eet par.
mcreases the WIfe's probability of seekmg care

NeIther the woman's labor mcome nor her nonlabor mcome has a SIgmflCant mfluence on

her use of prenatal care 10 our sample, once other factors are controlled The ummportance of the

woman's labor 1Ocome may well be due to our study deSIgn We consIdered only women who had

completed a full-term pregnancy 10 the two years pnor to the ENNSA survey Some of those

women may have had a cluld two years before the survey and some may have had a cluld two
days before the survey The fact that they had had a recent pregnancy may have affected thelt
labor earnmgs 10 such a way as to make those earnmgs appear mconsequennal 10 the analysIS A
woman's educanon may be a reasonable proxy for her bfetlrne eammgs capabilines, and so may
capture some of the tlUe effect of her labor mcome The unImportance of the woman's nonlabor
mcome appears to arISe because of the mfrequency WIth whIch PeruVIan woman, espeClally marned
PeruVIan woman, report any nonlabor mcome In the ENNSA survey 1f the household had any
nonlabor 1Ocome, such as rental mcome, for example, It was generally attnbuted to the husband

The regIOnal vanables as a group account for 14 5 percent of the change 10 the predIcted
probability of receIVIng care between the low users and the average users RegIOns have

unmeasured characterlSncs that mfluence care probabilines Average users are more hkely to lIve
10 regIons more condUCIve to care than are low users, but thIS regIonal compOSItIon effect IS not
large

Average users are also more hkely to hve 10 proVInces that are more densely populated
than are low users Not only do these prOVInces have more people than those 10 winch the low
users reSIde, but more health facilines The same IS tlUe WIth regard to dIStncts 10 whIch the
women hve Over all, the dIfferences 10 acceSSIbility measures account for only 50 percent of the

dIfference 10 prenatal care probabilitIes because an 10crease 10 use due to the greater number of

fac1hnes IS offset by a decrease 10 use due to the greater populanon Still, the extremely large
effect of the OHHCP vanable and the large effect of the HHCD VarIable suggest that we delve

further here

Low users lIve 10 proVInCes WIth an average of 7 5 other hOSpItals and health centers, and
dIStrlcts WIth an average of 2 2 hOSpItals and health centers For average users, the figures are
31 0 other hOSpItals and health centers, and 3 9 hOSpItals and health centers 10 her dIStrlct What

would happen If the government targeted these small wban areas and 10creased the number of

facilitIes by 50 percent, so that there would be 11 3 other hospItal and health centers and 3 3
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hOSPItals and health centers m the dIStnct? Accordmg to our figures. thIS pohcy would result m an

mcrease m the predIcted care probability of around 8 percentage pomts, or shghtly over 40 percent

of the change between the low users and the average users Clearly, mcreasmg the number of

hOSPItal and health centers m small urban areas can have a substannaI unpact on prenatal care by

low users

The final category of mdependent VarIable here contams two vanables, PPRICE. the

average pnce of a VISIt to a pnvate doctor m the woman's provmce. and IPSS. a 1/0 vanable

refleetmg whether or not the woman has government health msurance None of the women m

eIther the low use or the average use group were covered by government health msurance, so m

the computanon m table 10. only the PPRICE VarIable IS relevant m columns 1 and 3 People

who have hIgher probabJ.1J.nes of care tend to hve m larger CInes where the pnce of a pnvate

consultatIon IS hIgher Smce hIgher pnces of pnvate care would tend to depress the probability of

receIvmg prenatal care, the PPRICE vanable shows up WIth a neganve SIgn The magnItude of the

PPRICE effect IS also qUIte small

Our analysIS shows that the most Important vanable IS the one that does not show up when

we are consIdenng the low use group, the IPSS vanable Accordmg to our figures. If, m 1984, the

Government of Peru could have prOVIded the low users (that IS, the relatIvely poor and uneducated

urban dwellers) WIth the same quahty of health care already prOVIded to other PeruVIanS through

IPSS faClllt1es (SOCIal secunty facilitIes), the predIcted probability of prenatal care would have men

to 967 percent' If only 50 percent of the low user group were covered by government health

msurance, the predIcted care probability would me to 873 percent from 61 9 percent Thus, our

results mdIcate that IT the Government of Peru m 1984 could have proVIded the same quahty of

health care to all Its urban reSIdents that It prOVIded to a relanvely small group of them, then

VlttUally all pregnant women would have receIved prenatal care

There are two major dIfferences m the health care prOVIded to those WIth and WIthout

government health msurance cost and quahty The cost dIfferences are relanvely small In 1984,

a VISIt to a doctor or nurse m a pubhcly run health facility for an unmsured pattent usually cost

eIther nothmg or 1,000 soles (see Gertler. Locay, and Sanderson 1987) We expect that thIS was

also the case for prenatal care VISIts The average monthly mcome of the husbands of women m

the low use group (those that hved m the household) was 1227 thousand soles Thus for these

women a prenatal care VISIt to a pubhc facility was at most 1/1227th of theIr husbands' monthly

mcome To put the 1,000 soles fee mto perspectIve, conSIder an Amencan husband currently

eammg $36,000 per year or $3,000 per month If hIS WIfe paId the same propomon of hIS mcome

on a prenatal care VISIt as a PeruVIan WIfe m the low use group paId as a percentage of her

husband's mcome, the cost of a smgle prenatal care VISIt would be $2445 Some unmsured WIves

would not even pay the 1,000 soles fee. but couId expect to get prenatal care for free Insured
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WIves could be more confident of gettIng thell' care for free The roam chfference between care at
IPSS and other pubhc hospitals seems not to be the pnce of care, but Its quahty The WaItIng
tImes are shorter at IPSS hospitals and the care proVIded IS generally perceived to be of much
hIgher quahty

WhIch effect dommates, the pnce effect or the quahty effect? We have no dll'ect eVIdence

to offer here except to note that the pnce chfference between care at IPSS and at other pubhc
hospitals IS small even m soles If a pregnancy IS progressmg Without problems, a 1,000 soles fee

may deter some women from seekIng care, but they may also be deterred by havmg to WaIt weeks
for an appomtment or by havmg to WaIt for hours m less than pleasant surroundmgs only to be
seen by a nurse for ten mmutes What we do know 15 that VIrtually all urban women would have
prenatal care If free, hIgh-quahty care were aval1able to them.

To summanze, our analysIS mdIcates that mcreases m the educatIon of women, the

avaliability of health care facilities, and the spread of government health msurance at the 1984

quahty level would all produce slgmficant mcreases m the use of prenatal care among the lower

educated, lower mcome segment of the urban PeruVIan population

The explanation of the dIfference m prenatal care use between the average user and the

hIgh user contaInS basically the same elements as appeared m the dISCUSSion above The prediCted

prenatal care probability for the average user IS 80 1 percent and for the hIgh user It IS 98 6

percent, so that we have an 18 S percentage pomt dIfference to explam None of the average users

have government health InSurance, but a full 48 3 percent of the hIgh users do TIns dIfference
alone accounts for 29 S percent of the 185 percentage pomt dIfference m prediCted care

probabilities between average and hIgh users The mteractIon terms m columns 3 and 4 of table
10 are much larger than those m columns 1 and 2 Most of the SIZe of the mteraCtlon term IS due

to the mterreiatIonshIps between the IPSS vanable and the SOCioeconOmIC vanables

From column 4 of table 10, we can see that 3S 1 percent of the dIfference m predicted

probability between the average and the hIgh user can be attnbuted to sOCIoeconOmIC and

household structure vanables From column 2, we can see that the most lffiportant of these

vanables are the woman's edUCatIOn, whIch by Itself accounts for 169 percent of the dIfference,

spouse's education, whIch accounts for 83 percent of the dIfference, and the presence of a
teleVISion set, whIch IS responsible for 4 4 percent of the dIfference The effect of the presence of

a teleVISion set IS much smaller m thIS case than It was when we were explammg the dIfference m

the behaVior of the low user compared to the average user There the TV vanable accounted for

23 S percent of the dIfference m predIcted behaVior
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None of the regIonal vanables contnbute much to the explanatIon of the dIfferences m

predIcted behavlOr between groups Taken as a group those vanables account for only 6 5 percent

of the predIcted change The access vanables as a whole contnbute even less, only 1 2 percent of

the predIcted change Stlll, the OHHCP and OPOPP vanables are mchVldually quIte strong, even

though they tend to offset one another m the aggregate Average users hve m provmces With an

average of 30 982 other hOSpItals and health posts, whIle hIgh users reSIde m provmces With an

average of 48686 other hOSpItals and health posts In other words, lugh users hve m provmces

With around 57 percent more other hOSpItals and health posts That 57 percent mcrease m facl1J.nes

accounts for 27 4 percent of the cbfference m prechcted prenatal care behavIor

The pohCIes that would mcrease prenatal care use among wealtluer and more educated

urban PeruvIan women are the same pohCIes that work for theIr poorer and less educated S1Sters,

namely, more educatlon, greater access, and a Wider availability of hIgh-quahty facl1J.nes

The decJszon on where to seek care

Table 11 refers to the subset of women m table 8 who reported receIvmg prenatal care at a

pnvate or publIc health care facility Two sorts of women are counted m table II, but omItted

from table 8 (a) women who reported that they had no prenatal care dunng theIr last pregnancy,

and (b) women who had prenatal care m theIr home, at a commUnIty center, or at an unspecrfied

place The first column m table 8 was based on a sample of 1,655 women Of these we lost 328

because they chd not receIve prenatal care, leavmg us WIth 1,327 women who receIved care These

mclude 35 women who eIther obtamed theIr care at a commUnIty center, at home, or m an

unspecIfied place SubtraCtlng these left 1,292, the number that appears at the end of the first

column m table 11 The low use group m table 8 IS based on 55 women The low use group m

table 11 1S based on 37 women because 39 out of the 55 receIved prenatal care, but two of them

receIved thelT care eIther at home or m a commumty center In thIS and the followmg two

subsecnons of the paper, that 1S, where we chscuss where, when, and how often urban women

sought prenatal care, we will be speakmg about the samples of women descnbed m table 11

Table 11 Average CharaeterlStlcs of Urban Women who had Prenatal Care

All urban Low Average HIgh
average users users users

VarIables (1) (2) (3) (4)

FIRST 0225 0135 0169 0337
AGEl 0098 0216 0135 0039
AGE3 0117 0189 0146 0137
TPREG 3449 4432 4079 2605
COMP 0236 0162 0225 0225
EDUC 8687 4162 6888 12987
OU 0434 0166 0201 1159
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Table 11 (contInued)

All urban Low Average HIgh
average users users users

Vanables (1) (2) (3) (4)

ONU 0026 0006 0019 0058
SINC 1902 1083 1236 3306
HUBB 0894 0838 0876 0908
PINC 0348 0452 0204 0575
NPAR 0351 0351 0303 0467
ORINe 0207 0151 0117 0481
NOR 0735 1432 0955 0843
TV 0666 0270 0551 0899
NCOAST 0109 0135 0112 0062
CCOAST 0130 0027 0146 0131
SCOAST 0091 0054 0034 0085
NSIERRA 0104 0216 0090 0075
CSIERRA 0077 0081 0101 0065
SSIERRA 0085 0081 0112 0049
muNG 0033 0081 0034 0013
JUNGLE 0073 0270 0124 0056
NCONE 0106 0054 0157 0072
SCONE 0056 0000 0011 0114
OTHER 0022 0000 0011 0042
OHHCP 33407 9595 30730 49016
OHPP 16959 11622 17326 20324
OPOPP 1,163696 299214 1,075129 1,715754
KM2 6385 10559 7922 5778
HHCD 3733 2514 3809 3987
HPD 1998 3000 2360 1899
POPD 111 962 87226 111335 125186
PPRICE 4641 3686 4565 5193
IPSS 0118 0000 0000 0487

GO 1000 1000 1000 1000
PUB 0771 0811 0843 0670
PRY 0229 0189 0157 0330
WHEN9 3427 4081 4079 2670
WHEN3 1481 1568 1663 1281
Actual frq trun 1 0622 0568 0505 0755
Actual frq trun2 0275 0297 0326 0209
Actual frq trun3 0103 0135 0169 0036
VMO 0883 0730 0897 1015

Average PRGO 0846 0619 0800 0986
PRGO/AC 0919 0619 0800 0993
Average PRWHR 0771 0844 0820 0690
PRWHR/AC 0794 0854 0836 0700
Average PRWHEN3 1481 1689 1582 1307
PRWHEN3/AC 1409 1620 1552 1255
Average PRTRII 0622 0500 0551 0736
Average PRTRI2 0275 0310 0317 0221
Average PRTRl3 0103 0189 0132 0043
PRTRIl/AC 0657 0527 0565 0767
PRTRI2/AC 0278 0326 0318 0211
PRTRI3/AC 0066 0147 0117 0022
Average PRVMO 0883 0728 0855 0997

38



•

•

•

Table 11 (contmued)

All urban Low Average HIgh
average users users users

Vanables (1) (2) (3) (4)

PRVMO/AC 0883 0728 0855 0997

Number of observatIons 1,292 37 89 306

Notes

Average PRGO IS the average of the predIcted values of the GO vanable PRGO/AC IS the
predIcted value of the GO vanable evaluated at the average of the group's characterIStIcs

Average PRWHR IS the average of the predIcted values of the PUB vanable

PRWHR/AC IS the predIcted value of the PUB vanable evaluated at the average of the group's
characterIStIcs

Average PRWHEN3 IS the average of predIcted values of tnrnester of care IDltIatIon

PRWHEN3/AC IS the predIcted value of the trImester of care lDltIatIon based on the average of the
group's charactenstIcs

Average PRTRIl, PRTRI2, and PRTRI3 are the averages of the predIcted values of the
probabilitIes of IDltIatmg prenatal care m trImesters 1, 2, and 3 respectIvely

PRTRII/AC, PRTRI2/AC, and PR1RI3/AC are the probabilitIes of lfiltIatmg care In trImesters 1,2,
and 3 respectfully evaluated at the average of the group's characterIStIcs

Average PRVMO IS the average of the predIcted values of the number of VISIts per month (VMO)

PRVMO/AC IS the predIcted number of VISIts per month (VMO) evaluated at the average of the
group's charactensncs

The vanables wlnch are evaluated at average of the group's characterIStICS are the ones used m the
analyses below

The vanables m the top panel of table 11 are the same as those m table 8, except that the

comphcanons vanable, COMP, IS now mcluded as one of the demograplnc mdependent

vanables LookIng down the four columns m table 11, and comparmg them With the analogous

columns of table 8, we see few dIfferences of any sIgmficance However, two dIfferences stand

out In the first column we see that those who actually receIved prenatal care were, on average,

more educated than those who ffid not, also, amullD the low users, those who had care came from

prOVInces and dlStncts With both more people and more facilines

The vanable to be stuffied here IS PUB It IS coded as a "1" If the woman obtamed her

prenatal care at a pubhc InStItutIOn and "0" otherwISe The statIStIcal procedure used was a bmary

lOgIStIC regreSSIon, the estImates from wInch are gIVen m appendIx table A2-3 Of the sample of

women m table 11, 77 1 percent receIved care at a pubhc InstItutIon, wlule 22 9 percent receIVed
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care pnvately The sectoral pattern of care IS V-shaped over our three profiles The percentage
seekmg pnvate care IS 189 for the low user groups 157 for the average group, and 330 for the
hIgh user group The question that thIS observation unmedIately raISes IS why do women m the
low user group, who are on average poorer and less educated than women m the average use
group, nonetheless, seek pnvate prenatal care more frequently than those m the average use group?

Our statIStical analysIS proVIdes an answer to thIS quesnon. although at first glance It
appears to be the wrong answer The statIStical analysIS predIcts that low users would use the
pnvate sector shghtly less often than those m the average use group nus can be seen from the
row labelled Avg PRWHR wIDch gIves the average predIcted probability of recelvmg care at a

pubhc facility The 10gIt results are tellmg us that, m general. the best fit to the data IS obtamed
when more educated and wealthter women are predIcted to receIve care more frequently from
pnvate sources than less educated and poorer women The 10gIt results accord WIth common
sense. but they do not accord WIth the observed behaVIor

Two phenomena are at work here. one of whIch the loglt regreSSIon correctly reflects and
one of whIch It nnsses altogether Pnvate health care m Peru IS hIgh cost and hIgh qualIty health
care RIcher fa.nu.hes can afford more of the hIgh cost and hIgh qualIty care and purchase more of
It Indeed, one would never trust any statIStical procedure that showed that ncher people purchased
more low cost, low qualIty care The 10gIt regressIon correctly pICks up the fact that the wealthIer

buy more pnvate (hIgh qualIty) health care than the poor The low user group m table 11 IS a

somewhat unusual group The people m that group are people WIth low predIcted probabilities of

seekmg care, who nevertheless seek care Who are these people? Many are people WIth senous

problems WIth thel! pregnancIes The seventy of problems IS an OmItted vartable that IS correlated

both WIth the probability of receIVIng care and the probability of seekmg pnvate prenatal care

Women WIth very senous health problems asSOCIated WIth thel! pregnancy are more hkely to obtam

care and more hkely to get It from a pnvate facility The low use women who actually get

prenatal care are more hkely to have senous problems than the average use women, who are more
hkely to get care regardless of whether they had any problems or not

The nussmg VarIable, SEVERITY, lffiphes a correlanon between the GO vartable and the
PUB vanable that IS IgnOred In the StatIStical analysIS carned out here lj In our preVIOUS work we
tested for that correlanon m the context of general health care and dId not find It. so we dId not
deSIgn our research strategy WIth It m mmd (Gertler, Lacay, and Sanderson 1987) Future
researchers should be aware, however, that decISIons on whether and where to receIve care should
be studIed Wlthm a slffiultaneous framework.

15 We dId not Just happen to overlook vartables that measured the seventy of pregnancy-related
health problems We searched long and hard for such vanables, but dId not find any we could
use
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The lesson that we learn here from the pattern of the PUB vanable 18 the same lesson we

learned when we looked at the GO and CARE vanables m table 8 For the poor and less

educated, prenatal care more often takes on the character of cns18 management when somethmg 18

wrong seek care, otherwISe do not

For our present purposes, the onnsslon of the correlatlon between GO and PUB 18 not an

overwhelmmg problem, because government POhCles probably would not mfluence that correlatlon

very much anyway (although a pohcy of lffiprovmg the quahty of pubhc care ffilgllt reduce tIns
correlatlon somewhat) For pohcy analysl5, It 15 almost Just as good to look at the determmants of

the pubhc!pnvate chOIce as we have done It

The predIcted probability of a low user havmg pubhc prenatal care 15 85 4 percent and 83 6

percent for the average user (see row labelled PRWHR/AC) Th1s means that m table 11 we are

decomposmg a change of only -1 8 percentage pomts Any mdependent VarIable that would lead

the predIcted probability of gomg pubhc to fall by 18 percentage pomts would account for 100

percent of the change If the vanatlon m an mdependent vanable would lead to a fall m the

percentage gomg pubhc of 18 percentage pomts, that vanable would account for 1,000 percent of

the change The reason why so many large percentages appear m columns 1 and 3 of table 1218

that the base dIfference to be explamed 18 so small

Taken as a group, socloeconoIDlc and household charaetenstlcs account for 204 percent of

the change, or for a 3 7 percentage pomt dechne m the probability of receIvmg prenatal care The

woman's educatton 18 agam the dommant vanable, accounttng for 131 percent of the dechne An

mcrease m the woman's educatton, hke an mcrease m her spouse's mcome, makes It more hkely

that the woman would receIve her prenatal care at a pnvate facility The TV varIable also

contnbutes to the decrease m the probability of the woman obtammg pubhc care nus seems to

us to be weak eVIdence of the TV VarIable standmg as a proxy for mcome or wealth, and not as a

proxy for the flow of mformanon 16

16 The coeffiCIent on the TV varIable 18 not statlStlcally slgmficant at the 10 percent level, so we
need to be cautIous m mterprettng the effect of the presence of a teleVlSlon set on where people
choose to get prenatal care
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Table 12 Effect of InchVIdual Vanables and Groups of Vanables on Intergroup Dtfferences m
Where to Have Prenatal Care. Urban Women

Low-average Average-lngh Low-average Average-lngh
percentage percentage percentage percentage

change change change change
Vanable (1) (2) (3) (4)

Demograplnc vanables 117 150
FIRST 47 42
AGEl 120 25
AGE3 -149 -05
TPREG 117 88
COMP -18 -00

SOCloecononnc and
household vanables 2043 1325

EDUC 1314 532
OU 06 30
ONU ..Q4 -02
SINC 316 773
HUBB -37 -06
PINC 208 -56
NPAR -25 15
ORIC 20 -3 9
NOR -144 ..Q6
TV 387 87

RegIonal vanables 1603 240
NCOAST 205 82
CCOAST -1326 3 1
SCOAST 123 -56
NSIERRA 1553 33
CSIERRA -247 80
SSIERRA -353 129
HJUNG 333 26
JUNGLE 1420 119
NCONE 42 -06
SCONE -10 6 -17 6
OTHER -42 -2 1

Measures of access -2441 -424
OHHCP -1.2186 -1856
OHPP 1395 133
OPOPP 8316 1226
KM2 -197 -29
HHCD -1158 -29
HPD 463 60
POPD 761 79

PrIvate pnce and IPSS -323 -294
PPRICE -323 -42
IPSS 00 -252

Interactton 167 -08 01 02

DIfference
explamed -18 -136 -1 8 -13 6
(m percentage pomts)
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Almost all the regIOnal dummy vanables have posltlve coefficients, whIch mmcates that

everythIng else bemg equal, urban PeruvIan women hvmg outside central Luna are more hkely to

obtam prenatal care at a pubhc mstltutlon than women m central Luna. TIns IS not surpnsmg

gIven the concentratton of pnvate medIcal facilities m central Luna The use of pubhc health care

IS pamcularly prevalent m the Sierra, the central coast outside Luna, and the low JUIlgle Average

users are much less lIkely to hve m the north Sierra and the low Jungle than low users, and

therefore, slufts away from those areas cause the predIcted probability of seekIng pubhc care to

decrease Average users are more lIkely to hve m the central coast regIon, and thIS leads to an

mcrease m the predICted probability of obtammg pubhc prenatal care

By far the largest effects m columns 1 and 3 of table 12 are those for the access vanables

People m the average use group tend to hve m provmces and dlstncts With hIgher populatlons and

With more pubhc facilities By Itself, an mcrease m the number of pubhc facilities leads to an

mcrease m the probability of recelvmg pubhc care (see the SIgns for both the OHHCP and the

HHCD vanables m appencbx table AZ-3) The large negatlve effect of mcreased facilities IS offset

to some extent by the large posltlve effect of population SIZe (see the OPOPP and POPD

vanables) 17 The effect of the pnvate care pnce IS lIke the effect of more facilities The average

users hve m places With hIgher pnvate care costs On thIS ground, the average users should use

pubhc health care more often, but they do not

The chOIce of whether to have pubhc or pnvate prenatal care IS strongly mfluenced m

OpposIte d1reettons by chfferent sets of the mdependent vanables HIgher mcome and education

lead to a greater demand for pnvate health care The regIonal dlStnbutlons of the low and average

users also lffiphes that the average users should seek pnvate care more often Offsetting these are

the access and pnce effects The average users hve m areas With more pubhc facilities and m

areas where the cost of pnvate health care IS greater These two factors should lead to an mcrease

m the demand for pubhc care

A woman With the characterIStics of the hIgh use group would have a predIcted probability

of seekmg pubhc care of 70 0 percent The comparable woman With the CharacterIStiCS of the

average use group would have a predIcted probability of seekmg care of 83 6 percent (see row

labelled PRWHR/AC m Table 11) Therefore, we are seekmg to explam a 136 percentage pomt

declme m the probability of pubhc care as we move across the two groups Quahtattvely, the

explanatlon of the 13 6 percent dechne IS s1ffi11ar to the explanation we gave for the 1 8 percentage

pomt dechne obtamed when movmg from the low use to the average use group, but some of the

quantltatlve magrntudes are chfferent In comparmg the low use to the average use group, the

17 The effect IS negatlve m the sense that It would lead to an mcrease m the use of pubhc health
care. whl1e we are trymg to explam a decrease m the use of such care
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woman's educauon had an effect that was more than four ttmes greater than the effect of her
spouse's Income In companng the average use group to the Ingh use group, the effect of the
woman's educauon 18 less than two-thIrds as large as her husband's Income effect The effects of
the socloecononnc and household characteIlSucs vanables are much more lffipOttant relattve to the
access vanables for the wealthIer group than for the poorer group

Table 12 as a whole shows that the deCISIon to seek pubhc or pnvate care 18 sensItIve to
factors such as the woman's educauon, her spouse's Income, and the relauonslnp between the

number of pubhc facwues and the populauon In the area

The declSlon on when to Imtuzte care

Table 13 shows the decomposluon results for the declSlOn on when to Inluate prenatal

care They are based on a multtnonnalloglt regressIon where the dependent vanable mdIcated

whether the woman lnluated care ill the first, second, or thIrd tnmester of the pregnancy Before
we get to that table, however, let us return for a moment to table 11 In that table, the WHEN9

vanable mdIcates the average month of the pregnancy ill winch prenatal care was lnluated
Women m the low use group lnluated care at month 4081 of theIr pregnancy, the average use

group at month 4079, and the Ingh use group at month 2670 In other words, the nrnmg of

InlUatlon of care lS pracucally Idenucal for the low use and average use groups, and the women In

both these groups lnluate care about a month and a half after the women In the Ingh use group

Table 13 Effect of IndIVIdual Vanables and Groups of Vanables on Intergroup DIfferences ill
When to lnlnate Prenatal Care, Urban Women

Vanables

FIRST
AGEl
TPREG
eOMP

EDDe
OU
ONU
SINe
HUBB
PINe
NPAR
ORINe
NOR
TV

Low-avg Low-avg Low-avg Avg-hIgh Avg-hIgh Avg-hIgh
%change %change %change %change %change %change

(1) (2) (3) (4) (5) (6)
(1st (2nd (3rd (1st (2nd (3rd

tnmester) tnmester) tnmester) tnmester) tnmester) tnmester)

-1 9 -61 -07 -16 -25 -06
199 529 106 37 54 18
158 228 138 95 107 82
166 277 134 00 00 00

1186 3196 617 425 618 206
-1 0 -75 09 -59 -138 29
-28 -76 -15 -13 -1 9 -06
48 217 01 119 219 07
55 02 71 06 04 08

-424 324 -635 75 24 131
127 -12 166 -55 -33 -79
-52 -40 -56 76 69 84
77 512 -46 04 08 -01

257 -169 378 38 14 65
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Table 13 (contInued)

Low-avg Low-avg Low-avg Avg-lugh Avg-lugh Avg-lugh
%change %change %change %change %change %change

(1) (2) (3) (4) (5) (6)
Vanables (1st (2nd (3rd (1st (2nd (3rd

tnrnester) tnmester) tnmester) tnmester) tnmester) tnmester)

NCOAST 191 -970 520 27 -87 156
CCOAST -1613 1997 -2636 23 02 47
SCOAST 209 -846 508 -41 78 -175
NSIERRA 1253 -4729 2947 12 -19 46
CSIERRA -24 8 534 -46 9 44 -1 8 115
SSIERRA -343 1044 -735 62 -63 204
HJUNG 488 -177 7 113 0 17 -27 67
JUNGLE 2554 -1547 3715 142 57 238
NCONE -234 -575 -137 30 43 17
SCONE 31 03 39 37 25 50
OTHER -49 -163 -1 7 -23 -3 7 -08

OHHCP -67 1 1,1454 -4105 48 51 7 -480
OHPP -413 -297 -446 -3 0 -26 -3 3
OPOPP -1381 -3923 -661 -185 -276 -82
KM2 -46 3 -1336 -216 -6 1 -92 -27
HHCD -12 88 -40 -00 01 -01
HPD -278 -907 -10 0 -33 -53 -1 1
POPD -119 -26 3 -78 -1 1 -14 "{)7

PPRICE 422 -161 7 1000 24 -41 97
IPSS 00 00 00 117 121 112

PUB -74 -80 -72 56 57 S5
Interacnon 24 97 03 1 1 -50 80

Demograpluc 488 933 362 117 136 95
SOCloeconoIDlc 1237 3878 489 615 760 451
RegIonal 2271 -7053 4912 345 -5 9 800
Access -3552 5081 -5741 -275 63 -657
ppnce and IPSS 422 -161 7 1000 141 80 209
Pubhc -74 -80 -7 2 56 S7 55
Interacnon 08 -143 50 01 -38 46

DIfference
explamed 38 -08 -30 202 -107 -95
(m percentage pomts)

We get a somewhat dIfferent mlpreSSlon when we look at the figures aggregated by

• tnrnester The average tnrnesters at mlttanon for the low, average, and lugh use groups are 1568,
1 663, and I 281 (table 11, WHEN3) Agam. the lugh use group mlttates earher, but m tins way

of loolang at the data, the average group mlt1ates later than the low one The actual frequenCles of

wnatmg care m each trm1ester show the dIfferences m the groups more dramancally Among the

• low users 56 8 percent wnated m the first tnrnester That figure 18 only 50 5 percent for the

average users, and mes to 755 percent for the lugh use group (table 11) The quesnon that we
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must confront IS whether the dechne from 56 8 percent to 50 5 percent reflects somethIng real or IS
Just samphng error The number of women m the low use group IS small. only 37 We could
raJ.Se the proPOrtlon :uunatmg care m the first tnmester from 50 5 percent to 56 8 percent by
changmg the behaVIOr of only two women We assume here that the dechne for the average group
IS samphng error and proceed Wlth the decompOSltlOn mdtcated by the multmomla1loglt When
we have fimshed dlScussmg our results. we will return to the possibility of there bemg a real
dechne between the low and average group In view of thIS. treatmg the decompOSltlOn of the

dIfference between the low and the average group WIth more than the usual amount of cautlon 18

prudent

Evaluated at the average charaetenstlcs of the women m the low use group. the predtcted

probability of lnltlanng care m the first trImester of a pregnancy IS 52 7 percent Evaluated at the
average charactenstlcs of the women m the average use group. the predicted probability of
:uutlatmg care m the first trlmester IS 565 percent (see row labelled PRTRII/AC m table 11)
Thus. we have a 3 8 percentage pomt mcrease to explam Only a comparatively small number of
vanables are statISncally sigruficant at the 5 percent level (one-talled test) They are TPREG.

COMP, EDUC. PINC. NPAR. ORINC. PPRICE. and PUB We will concentrate our dISCUSSIon of
the decOmpOSItlOn on these vanables The greater the number of pregnancies. the less hkely the
woman 18 to seek care early The TPREG vanable accounts for 15 8 percent of the 3 8 percentage

pomt me because the women m the average use group have fewer pregnancies than the women m

the low use group An analogous explanatlon 18 appropnate for the complIcatlons vanable. COMPo
wroch accounts for 166 percent of change Note, however, that the greater the frequency of
comphcatlons that result m medtcal attennon. the more hkely the woman IS to seek care early

The woman's educatIon vanable IS agam the dommant vanable. accounnng for a full 118 6
percent of the change The parents' mcome vanable. PINC, 18 posItlvely related to the probability

of mlttatmg care m the first trImester. but smce the average parents' mcome IS lower for the
average than for the low user group. that vanable has a negatIve mfluence m the decomposltlon
The more parents or m-laws m the household. the less hkely 18 the woman to lnlnate care m the
first trlmester The NPAR vanable accounts for 12 7 percent of the change The rogher the
mcomes of other relatlves m the household (beSIdes the spouse. parents. and parents-m-law). the
greater the probability of the woman seekmg care m her first tnmester ThIS vanable 18

responsIble for -5 2 percent of the change

The rogher the pnce of pnvate health care, the more hkely that a woman will :uutlate health

care m her first tnmester In our sample. the areas With the hlgh pnces for pnvate care are the

larger Clnes, parncularly LlIlllL Here the pnce of pnvate care 18 probably standmg as a proxy for

the acceSSIbility of pnvate health care ThIS vanable, PPRICE. has a substantlal effect on the
probability of lnInatmg care m the first trlmester. accountmg for 42 2 percent of the change
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Women who receIve therr care m a pubhc UlStltutlon have a lower probability of Wtlatlng

care m the first tnmester (see the coefficIent of the PUB vanable m Table A24) We have two

possIble explanatlons for tlus result Frrst, the WaItIng tune for care IS longer at pubhc facJ.htles

Second, people WIth severe problems were more hkely to go to the pnvate sector on an emergency

basIS When everythIng was progressmg normally, women could take a htt1e longer to Wtlate care

and then seek care where It was cheaper

The explanatlon of the change between the average use group and the hIgh use group IS

smular and there IS no need to repeat the detaIls here Note, however, that the EDUC vanable

agaID dommates the decOmpOSItlOn m that case

The dIScussIon above decomposmg the dIfference m the probability of seekmg care m the

first tnmester of a pregnancy between the low use group and the average use group assumed that 1t

was proper to mterpret the multInormal 10gIt results straIghtforwardly There IS a possIbility that

the mulnnorrnal 10gIt results are mISleadmg m thIS case Low use women tend to treat prenatal

care as CT1SIS mterventlon more than the average use or hIgh use women We showed earher that

they were more hkely to use pnvate care than were the average use women, and we WIll show

later that once they lDltlate care, they go less frequently The low use and the average use women

may both wtlate care at the same tlme If a medIcal emergency occurs, but more of the average

group rrnght mltlate care later even If no problem arose In tlus mterpretatlon, the low use group

mitlates care earlIer than the average use group for exactly the same reason that they receIve therr

care more frequently at a pnvate facility The reason IS that more of therr prenatal care IS the

treatment of emergenCIes

In an econometrIc sense, we are mISsmg the vanable SEVERITY (mentloned earher) that

would represent the seventy of the pregnancy-related medIcal problems Women WIth very senous

problems would be more hkely to seek care, more hkely to seek pnvate care, and more lIkely to

lDltlate care early The OmISSIon of the SEVERITY vanable IS felt much more senously m the

case of the low use group, where those who do actually seek care are much more lIkely to be

those WIth severe problems The solutlon to tlus econometrIc problem IS to study related prenatal

care declSlons m a SImultaneous framework ThIS IS easIer SaId than done, because the

SImultaneous estlmatton of a model WIth three quahtatlve dependent vanables IS an extremely

dIfficult exercISe

The deCISIOn on the frequency of prenatal care

Table 11 shows that our urban women had an average of 0 883 VISIts per month (VMO)

once care was lDltlated For example, a woman who lDltlated care m her tlmd month of pregnancy

had about SIX prenatal care VISIts Women m the low use group had an average of 0730 VISIts per
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month after the tnlUanon of care, those In the average use group 0 899 VISIts per month, and those
In the lugh use group 1015 VISIts per month

The stanstIcaI procedure that we used to study VISIts per month IS ordmary least squares
regressIon The decompOSItIOn analysIS begms Wlth computIng the dIfference In the predIcted
number of VISIts per month for a woman Wlth the average characterIStICS of the low use group and
the predIcted number for an analogous woman Wlth the average characterIStICS of the average use
group From table 11, we can see that the number for the low use woman IS 0728 VISIts per
month and the number for the average use woman IS 0 855 (PRVMO/AC) Thus we have an
Increase of 0 127 VISIts per month to explam

The decomposItIOn results are presented In table 14 The SOCIoeconOmIC and household
vanables account for 54 6 percent of that 0 127 drfference, the regIOnal vanables for 52 8 percent,
and the access vanables for -7 2 percent Two of the SOCIOecononuc vanables are far and away the
most lffipOrtant, the woman's educanon, EDUC, whIch accounts for 31 8 percent of the change, and
the presence of a teleVISIon set In the household, whIch IS responsIble for 150 percent of the
change Women In Lnna receIve prenatal care more often than urban women In the rest of Peru

Women In the SIerra and In the low Jungle receIve care least often, holdmg other measured
vanables constant The power of the regIonal vanables pnmanly reflects the fact that the average
use group contams smaller proporttons of women from the SIerra and the low Jungle than does the
low use group and the lower frequency of care for those women

The average group hves In areas Wlth more health facilitIes and larger populations Those

effects roughly counterbalance one another A surprISmg findmg IS that the effect of the OHHCP

vanable IS negatIve Smce the coeffiCient of the OHHCP vanable m appendIX table A2-5 IS very

far from bemg StatlStIcally slgmficant, we can probably assume that the number of other hOSpItals

and health centers m the prOVInce has very httle effect on the number of VISIts per month

Next, let us consIder the decompOSItiOn of the change between the average use group and
the hIgh use group The average use group has a predIcted value of 0 855 VISIts per month once
prenatal care was tnltlated and the hIgh use group has a predIcted value of 0 997 VISIts per month
(table 11, PRVMO/AC) Thus, we have a dtfference of 0 142 VISIts per month to explam The
socloecononuc vanables account for 903 percent of that drfference The woman's education alone

accounts for a full 63 4 percent of the change, the presence of a teleVISIon set IS asSOCIated Wlth
166 percent of the change, and the spouse's Income Wlth 10 0 percent of the change
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Table 14 Effect of InchVIdual Vanables and Groups of Vanab1es on Intergroup DIfferences m the
Number of Prenatal VISIts per Month, Urban Women

Low-average Average-lugh Low-average Average-lugh
percentage percentage percentage percentage

change change change change
Vanable (1) (2) (3) (4)

Demograpluc vanables -1 7 -65
FIRST -01 -06
AGEl -30 -3 2
AGE3 -20 -04
TPREG -07 -25
COMP 42 00

SOClOecononnc and
household vanables 546 903

EDDC 318 634
OLI -01 -25
ONU 00 01
SINC 08 100
HUBB 1 9 14
PINC 16 -22
NPAR -06 17
ORINC -01 09
NOR 43 09
TV 150 166

RegIonal vanables 528 410
NCOAST 20 40
CCOAST -3 5 04
SCOAST 25 -56
NSIERRA 237 25
CSIERRA -46 73
SSIERRA -55 99
IDUNG 66 26
JUNGLE 236 98
NCONE 57 -42
SCONE 15 124
OTHER 08 19

Measures of access -72 -219
OHHCP -106 -8 1
OHPP 341 160
OPOPP -328 -241
KM2 -01 -01
HHCD 156 19
HPD -42 -27
POPD -92 -47

PrIvate pnce and IPSS 1 1 354
PPRICE 11 07

• IPSS 00 -347
Pubhc and month of first VISIt 02 -382

PUB 03 -1 5
WHEN9 -01 -368

Interaetton 00 00 00 00

DIfference explamed (VMO) 013 014 013 014

•

•
49



RegIOnal vanables account for 41 0 percent of the dlfference The most unportant vanable
IS the 1/0 (dummy) vanable for the south cone of Luna People m the south cone of Luna have a
relanvely hIgh frequency of care, and the lugh use group has a greater propomon of south cone
resIdents than does the average use group Access measures agam have a neganve
effect Basically. tins md!cates that the neganve effect of a larger populanon IS more unportant than

the poslnve effect of havmg more facmtles

One of the most mterestmg smgle vanables IS the medIcal msurance vanable IPSS The
proportIon covered by government health msurance m the hIgh use group IS 48 7 percent, wlule no

one m the average use group has government msurance Thts mcrease m the proportIon covered

by msurance accounts for 34 7 percent of the change

Women who lOltiate care earher have fewer VISIts per month subsequent to lOltiat10n than
women who start then care later Our mterpretanon of thIs IS that prenatal care IS more frequently
used toward the end of the pregnancy In thIs case, those who begm later will tend to have more
VISits per month Women m the hlgh use group lOltlate care earher than those m the average use

group and thIs earher lOltiation leads to the negative effect of the WHEN9 VarIable

ConclusIons jor urban areas

Prenatal care was already Wldely practIced m the urban areas of Peru m 1984 Over 80
percent of the women m our sample receIved care Of those. around 62 percent lOltlated care m
the first trunester of the pregnancy The average woman who had prenatal care made around 0 9

VISIts per month once she started care, a VISit every 33 or 34 days

The woman's education was an unportant VarIable for all dunenslOns of prenatal care

Probably the next most unportant vanable was the medIcal msurance VarIable We mterpret the

unportance of that VarIable as mdlcanng that women m the urban area could be encouraged to use

more prenatal care If the quahty of pubhc sector care were unproved Our results md1cate that If

the IPSS medIcal care system could be spread throughout urban Peru at Its 1984 level of quahty.

prenatal care use would be vutually 100 percent, even for preVIOusly low use women 11

On the theoretlcal level. we learned that the dIStnbutIon of mcome Wlthm the household

has a clear tmpaet on prenatal care behaVIOrs Our results both encourage and myst:Jfy us The

18 An Important Item for future research IS to detemune the features of care at the IPSS hospItals
that are so tmportant m encouragmg prenatal care use It may be that prenatal care use IS very
sensItive to how long women must walt between makmg an appomtment and seemg a doctor If
that were the case. It mIght be possIble to encourage prenatal care use at other pubhc facilities by
shortenmg w31nng nmes there
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mtrahousehold dIStnbunon of mcome does mfluence prenatal care behavIOr, but not m ways that

we would predIct For example, appendIX table A2-2 shows that the Impact of other relauves'

mcome (ORINC) on the woman's probability of seekmg prenatal care 18 twIce as great as her

spouse's mcome Before we began our work, we thought that other relatIves' mcome, If u mattered
at all, would have a smaller mfluence on the woman's prenatal care behavIOr than her spouse's

mcome From a pohcy Vlewpomt, such problems are not of much mterest Pohcymakers have no

drrect control over the mcomes of other relanves, and as table 10 shows, the vananons m the

ORINC vanable are not of much quantItatIve sIgmficance Nevertheless, from the perspectIve of

someone mterested m household decISIonmakmg m general, or more specIfically m women's health

care use m Peru, our work suggests a puzzle, whtch must be left for future research to solve

Our work has also gIven us some mSlght mto how to study prenatal health care

declSlonmakmg m the future It appears from our results that the error term m the GO regreSSIOn
IS lIkely to be correlated With both the error terms m the PUB regressIon and the WHEN3
regresSIons (and probably also the VMO regresSIon) Future work should study these declSlons m
a slTIlUltaneous framework

Influences on Prenatal Care Use In Rural Peru

The declSlon on whether to seek prenatal care

Tables 15-20, for the rural women of Peru are constructed smnlarly to tables 8 and 10-14

for urban PeruVIan women Table 15 prOVIdes the charactensncs of all the women m our rural

sample, and of the women m the low use, average use, and htgh use groups These groups were

constructed as they were for the urban areas The average use group was created so that a woman

With characterIStICS of the average group women would have a probability of seekmg care that was

(nearly) equal to the proportIon of the rural populatIon who sought care The low use group was

selected so that a woman With the low use group charactenstIcs would have a predIcted probability

20f seekmg care that was (nearly) one standard deVIatIOn below that of the average use woman

The htgh use group was selected so that a woman With the htgh use group characterIStICS would

have a predIcted probability of seekmg care that was (nearly) one standard deVIatIon above that of

the average use woman
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Table 15 Average Charaetensncs of all Rural Women

All rural Low Average HIgh
average users users users

Vanables (1) (2) (3) (4)

FIRST 0123 0067 0135 0147
AGEl 0104 0065 0126 0166
AGE3 0202 0329 0164 0080
TPREG 5148 5906 5170 4196
EDUC 2743 0635 2449 4276
OWNCASH 0061 0008 0060 0086
SCASH 0266 0084 0163 0498
SED 3661 1984 3000 5282
HUBB 0879 0877 0856 0896
HHCASH 0122 0047 0100 0209
FINC 0376 0257 0472 0197
NPH 6990 7159 7076 6252
TV 0123 0009 0097 0190
NCOAST 0165 0000 0261 0319
CCOAST 0136 0007 0106 0245
SCOAST 0032 0000 0015 0043
NSIERRA 0200 0485 0091 0012
CSIERRA 0108 0168 0091 0049
SSIERRA 0119 0242 0079 0043
HJUNG 0144 0060 0202 0190
JUNGLE 0096 0038 0155 0098
OHHCP 4018 2622 3856 5405
OHPP 11827 11251 12812 12650
OPopp 9683 7820 9566 12405
KM2 0891 0596 1107 0990
HHCD 0618 0427 0672 0699
HPD 1694 1602 1950 1546
POPD 1940 1853 2006 1626
INSUR 0030 0000 0015 0061
FARMER 0706 0942 0748 0423

GO 0415 0221 0352 0638
CARE 0460 0273 0393 0675
PUB 0250 0130 0188 0436
PRV 0086 0020 0073 0104

Average PRGO 0415 0198 0412 0628
PRGO/AC 0406 0197 0412 0628

Number of observanons 2,013 447 341 163

From the mean of the GO vanable, we can see from table 15 that 415 percent of the rural

women had prenatal care In the low use group 22 1 percent of the women had care, m the

average use group 35 2 percent dId Note that the proportIon of rural women m the lugh use

group who had prenatal care IS smular to the proportIon of the wban women m the low use

group The average predJ.eted probabthnes of seelang care can be seen from the row labeled

Average PRGO Low users have a predtcted probability of recelvmg prenatal care of 198 percent.
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average users of 41 2 percent. and htgh users of 62 8 percent The precheted probablhnes of

recelvmg care evaluated at the average charaetenstlcs of the groups are very close to the average

predIcted probabilines

The dIfference between the CARE VarIable and the GO varIable 18 the propomon of the

populanon m each group who repon havmg a pregnancy comphcanon for whtch they had

treatment, but who also mchcate that they received no prenatal care Of the entJ.re rural sample. 4 5

percent reported such a comphcanon and no prenatal care TIns 18 around 10 percent of all those

who received care In the low use group, the dIfference between CARE and GO 18 5 2 percentage

pomts TIns IS around one-quaner of all those who received care As was the case m the urban

area. the hkehhood of repomng a treated comphcanon and no prenatal care IS largest for the low

use group

The VarIable GO mmus the VarIables PUB and PRJ equals the propomon of the populanon

who received prenatal care outside the formal health care sector In our first rural decomposlUon

analysIS we deal WIth all the women who receive care In the subsequent analyses of where, when.

and how often prenatal care was received, we focus only on those who had prenatal care outside

therr home m either a pubhc or a pnvate facility

Smce farm mcome IS so dIfficult to measure properly, we rod not perform the same son of

accountlng for the mcomes of each fanuly member for the rural areas that we dId for the urban

areas The mcome VarIables are. therefore. dIfferent for the rural areas than they were for the

urban areas OWNCASH refers to the woman's own nonfarm mcome For nonfarm women thIS

vanable would be the aggregate of the urban OU and ONU vanables SCASH IS the spouse's

nonfarm mcome For nonfarm women, thIS would be the eqwvalent of the urban SINC vanable

SED IS the spouse's educanon m years TIns VarIable does not appear m the urban analysIS.

because It was too closely related to the spouse's mcome there IHICASH IS the nonfarm mcome

of other members of the household beSides the woman and her spouse For nonfarm women, thIS

would be the eqwvalent of the sum of the urban vanables PINC and ORINC plus the nonfarm

mcome of nonrelatlVes m the household FINC 18 the household's reported farm mcome and NPH

18 the number of people m the household The vanables INSUR and FARMER also do not appear

m the urban analysIS INSUR mcludes all women who are covered by government health

msurance (IPSS), plus all women who either work m the petroleum. sugar. or mmmg mdustnes or

whose spouse does These mdustnes often prOVIde free or subslCbzed med1cal care to thelT

employees FARMER IS a I/O vanable that IS coded "I" 1f anyone m the household receiVes

mcome because of hIS or her control of farmland

As we can see from table 15. m the rural area. the lngh user group has a greater proportton
of women WIth first pregnancies than does the low user group lhgh users are much more hkely
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to be younger (m the AGEl group), and much less hkely to be older (m the AGE3 group), than
low users Agam, the level of the women's educatton IS an unportant cbfferentlatlng feature
Women m the low use group averaged only 0635 years of educatton, women m the average use

group had a mean of 2 449 years of education, and those In the tugh use group had an average of

4276 years of education We have already commented on the smnlanty of the hIgh use rural

group to the low use urban group m tenns of the proportlon seelang care ThelI' smnlanty m
tenns of educatlonal attamment IS also noteworthy The women m the lugh use rural group and
the low use urban group also have smnlar levels of prenatal care use and almost Identlcal levels of
schoohng All the nonfarm cash vanables mcrease as we move from low to average to hIgh users,
as does the average level of the spouse's educatlon The farm mcome vanable, FINe, shows a

more complex pattern After adJusttng for the propomon of farm households m each group (usmg
the FARMER vanable), farm mcome IS lughest for the average users, next hIghest for the hIgh

users, and lowest for the low users Our mterpretatlon of tlus IS that many of the farm households

m the Ingh use group were makmg a tranSItlon between farm and nonfarm acttvitles We
conjecture that With many of these households, farnung had become only a pan-ume acnvIty, and
hence thelI' farm mcomes were lower than those of households m the average use group

The reglOnal dIfferences between the low use and Ingh use groups are as strIlang as they
were m the urban areas In the rural areas, the low use group IS dommated by people m the SIerra
and the Ingh use group IS dommated by people who hve on the coast Women m the Jungle are
more hkely to be m the tugh use group than m the low use group People m the tugh use group
are more bkely to hve m proVUlces that have more pubhc health care facIhtles and a greater
populatIon, although tlus IS not necessanly the case for the dIStncts m wInch they hve It IS

mteresttng to note how httle the number of other health posts vanes across the provmces m wInch
women m the chfferent groups hve None of the women m the low use group have any InSurance,
whIle 6 1 peICent of those m the Ingh user group do Fmally, 94 2 percent of the women In the
low use group hve m farm households, wtule only 42 3 percent of those m the lugh use group do

The probability of recelvmg care for a woman With the charactenstIcs of the average user

IS 41 2 percent The probability of receIvmg care for a woman With the CharacterIStICS of the low

user group IS 197 percent (see row labeled PRGO/AC) What pohcles could the government
Implement to raISe that 19 7 peICent by the 21 5 percentage pomts necessary for It to reach the
level of the average user?

Table 16 shows whIch vanables account for the 215 peICentage pomt gap The
demographIc vanables do not cause a great deal of the dIfference When they are aggregated, the
demographIc vanables only account for 0 3 peICent of the gap Changes m the SOClOeconOffilC and
household vanables are responsIble for one-thlI'd of the dIfference Here agam, the change m the
woman's educatlon vanable dornmates Increases m the WIfe's educatIon account for 234 percent of
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the chfference, whIle changes m her spouse's educanon account for another 76 percent All the
remammg soclOecononuc vanables are of httle consequence

The most unportant group of vanables mfluencmg the use of prenatal health care IS the

group of regIonal vanables The regIonal vanables capture all unmeasured effects that operate on a

regIOnal level They capture such regIOnal chfferences as the eXIStence and quahty of roads and

means of transpon, the quahty of pubhc and pnvate health care, and culture to the extent that they

affect prenatal care use The unportance of the regIOnal vanables for the rural poor does not unply

any unmedIate pohcy prescnpnons It only suggests that a VItal next step m understandIng the

prenatal care behavIOr of poor rural women IS to understand the ongIns of the unexplaIned regIOnal

vananon measured here

The access VarIables taken as a whole account for 128 percent of the spread between the
low and the average user Other hOSpItals and health centers m the provmce, other health posts m

the provmce, and hospItals and health centers m the dIStrIct all contnbute poslttvely to the
explanatlon of the dIfference Note that dIfferences m the number of health posts play almost no

role m explammg why the use of prenatal care chffers across groups

No one ill the low use group was covered by illsurance and only 15 percent of the average
use group were covered (table 15, INSUR) Less than 1 percent of the change between groups 18

attnbutable to that dIfference m coverage H, however, all the people m the low use group were
prOVIded Wlth the same son of Insurance and medIcal qualIty as IS avallable to those Wlth
government health illsurance and other pnvate health msurance, the predIcted probability of
recelvmg prenatal care would me to 410 percent, roughly the same level as that for the average

use group

Farmers consntute 942 percent of the low use group and 748 percent of the average use
group (table IS, FARMER) Smce farmers use prenatal care less often than nonfarm rural people,

thIs reductlon ill the percentage of farmers IS one of the reasons that people ill the average use

group use prenatal care more often The change m the FARMER VarIable accounts for 93 percent
of the dIfference between the groups The effect of the FARMER vanable IS open to a number of
chfferent mterpretanons Women m farm households may use prenatal care less often because the
woman's tune IS very valuable m farmmg and suppon actIVItles, because women hvmg on farms
tend to hve farther from health care facilitles or have worse access to them for other reasons, or
because farmers chffer culturally or m other ways from nonfarm rural reSIdents

The most unportant vanable we can IdentIfy to mcrease prenatal care use among the poor

rural farmers IS educatlon, parncularly of women ProVIdIng these women Wlth health Insurance

and access to hIgh qualIty care will also help Prenatal care use among these women IS also much
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more sensltlve to the presence of hospitals and health posts m therr dlstnct than It IS to the

presence of hospitals and health posts In therr provmce, but outside of therr dlStnct In 1984, they

had an average of 0 427 hospitals or health centers m theU' dlStnct (table 15, HHCD) If tlus

number could be mcreased to 2427, the predicted proportion recelvmg prenatal care would rISe to

nearly 30 percent

Our analysIS suggests that no smgle pohcy can transform poor uneducated rural farm

women mto users of prenatal care at the level seen m the urban areas If the average educanon of

the low users could be mcreased from 0 6 years to 4 years, the number of hospitals and health

centers In each dlStnet could be Increased from 0 427 to 3 000, and 50 percent of the women could

be covered by health Insurance, then the predIcted probability of receiVIng prenatal care would

mcrease to shghtly over 50 percent Tlus IS a large mcrease from a startmg level of 22 percent,

but It IS still not up to the level of the lugh use rural group or the low use urban group

The reasons why the lugh use group behaves differently from the average use group are

mteresung to conSider In hght of what we have Just seen Evaluated at the average charactensncs

of the group, the average user has a probability of 412 percent of recelvmg care, while the lugh

user has a 628 percent probability (table 15, Average PRGO) So the dlfferennal m probabilities

that we need to explam IS 21 6 percentage pomts

More than half the difference, 56 7 percent, can be attnbuted to the socioecononuc and

household VarIables Here agam the educanon of the woman and her spouse dommate When we

were considenng the change from the low use group. the woman's educatIon was more than three

nmes as Important as the change In the husband's educatIon In thIS case. the contnbunon of the

woman's educanon IS only around 40 percent lugher than her spouse's

The regIOnal VarIables contnbute only 199 percent of the total change In predIcted

probabwnes of care as we move from the average to the lugh user as opposed to 44 6 percent

previously The lugh use group hve m provmces where they have, on average, 5 405 other

hOSpItals and health centers. wlule those In the average use group hve In provmces WIth an average

of 3 856 other hospItals and health centers Tlus difference of roughly 1 5 hospitals and health

centers accounts for 9 4 percent of Intergroup difference

The msurance vanable accounts for a bIt more of the difference here than for the poorer

women. but Its effect IS still small because so few people are msured The FARMER VarIable IS

twice as unportant In accounung for changes when dealmg WIth the wealthIer women than when

dealmg WIth the less wealthy women.
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The access and msurance vanables also matter when we are decomposmg the cbfference
between average users and lugh users m rural areas, but the most lffipOrtant vanable that mduces

women to receIve prenatal care seems to be educatIon

Table 16 Effect of indiVidual VarIables and Groups of VarIables on Intergroup Dlfferences m
whether or not to Have Prenatal Care, Rural Women

Low-average Average-htgh Low-average Average-htgh
percentage percentage percentage percentage

change change change change
Vanable (1) (2) (3) (4)

Demographtc VarIables 03 -46
FIRST 1 5 03
AGEl 01 00
AGE3 30 19
TPREG -44 -69

SOCiOeCOnOmIC and
household vanables 330 567

EDUC 234 281
OWNCASH -07 -05
SCASH 06 30
SED 76 204
HUBB 04 -10
HHCASH 00 01
FINC 05 -08
NPH 06 67
TV 06 08

RegIOnal vanables 446 199
NCOAST 147 39
CCOAST 52 88
SCOAST 01 02
NSIERRA 101 24
CSIERRA 52 34
SSIERRA 60 16
HJUNG 35 -04

Measures of access 128 73
OHHCP 63 94
OHPP 40 -OS
OPOPP -34 -66

• KM2 01 -00
HHCD 71 10
HPD 01 -02
POPD -14 42

Insurance and IPSS 09 35
INSUR 09 35

• Farmer 93 186
FARMER 93 186

InteractIon -1 1 -1 5 -10 -1 3

DIfference
explamed (%) 215 216 215 216

•
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The decuJon on where to seek p,.e1Ultll1 care

Table 17 shows the charactensncs of the women m the vanous groups who reported

receIvmg prenatal care at eIther a pnvate or a pubhc health care facility For sunphctty, we shall

refer to these women as women who receIved care Our rural sample consISted of 2,013 women

Only 676 of them receIVed care Among the low users, the sample SIZe drops to only 67 The

vanables m table 17 are the same vanables as m table 15 WIth the adchnon of a 1/0 varIable

concerned WIth comphcanons

Table 17 Average Charactensttcs of Rural Women who had Prenatal Care

All urban Low Average HIgh
average users users users

Vanables (1) (2) (3) (4)

FIRST 0158 0030 0135 0136
AGEl 0123 0030 0112 0216
AGE3 0155 0418 0169 0091
TPREG 4688 6388 5146 4023
COMP 0280 0299 0225 0284
EDUC 4250 0552 2371 4023
OWNCASH 0089 0009 0097 0102
SCASH 0420 0112 0226 0641
SED 4930 2045 3157 5114
HUBB 0880 0910 0876 0864
HHCASH 0169 0005 0139 0195
FINC 0412 0270 0454 0130
NPH 6698 6672 7258 6239
TV 0229 0015 0112 0273
NCOAST 0200 0000 0337 0284
CCOAST 0251 0000 0067 0330
SCOAST 0058 0000 0011 0068
NSIERRA 0083 0388 0045 0011
CSIERRA 0093 0164 0146 0068
SSIERRA 0095 0313 0124 0057
IDUNG 0136 0119 0135 0148
OHHCP 4990 2537 4146 5545
OHPP 12000 9373 13472 11466
OPOPP 10754 7004 10266 12075
KM2 0872 0504 1126 0750
HHCD 0749 0373 0876 0614
HPD 1740 2284 1876 1443
POPD 1911 1594 2383 1340
INSUR 0059 0000 0022 0080
FARMER 0528 0910 0697 0307

GO 1000 1000 1000 1000
PUB 0744 0866 0719 0807
PRY 0256 0134 0281 0193
WHEN9 4345 5015 4595 4318
WHEN3 1756 1925 1843 1 739
Actual frequency tnnL1 0445 0343 0416 0466
Actual frequency~ 0354 0388 0326 0329
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Table 17 (contmued)

Vanables

Actual frequency tnrn.3
VMO

All urban
average

(1)

0201
0675

Low
users

(2)

0269
0488

Average
users
(3)

0258
0607

Hlgh
users
(4)

0205
0744

Pre<hcnons

Average PRGO
PRGO/AC
Average PRPUB
PRPUB/AC
Average PRWHEN3
PRWHEN3/AC
Average PR1RII
PRTRIl/AC
Average PRTRl2
PRTRI2/AC
Average PRTRl3
PRTRI3/AC
Average PRVMO
PRVMO/AC

Number of observatIons

Notes

0548 0203 0417 0630
0566 0201 0416 0631
0744 0847 0711 0755
0804 0903 0786 0810
1 756 1941 1864 1693
1 732 1945 1853 1672
0445 0322 0391 0481
0453 0316 0396 0490
0354 0415 0354 0344
0362 0419 0355 0348
0201 0263 0255 0175
0185 0265 0249 0162
0675 0502 0636 0709
0675 0502 0636 0709

676 67 89 88

•

•

•

Average PROO 18 the average of the predIcted values of the GO vanable PRGO/AC 18 the
predIcted value of the GO vanable evaluated at the average of the group's charactenstIcs

AVERAOE PRWHR 18 the average of the predIcted values of the PUB vanable

PRWHRjAC 18 the predIcted value of the PUB vanable evaluated at the average of the group's
characterIStIcs

Average PRWHEN3 18 the average of predIcted values of tnrnester of care lIDtlatIon

PRWHEN3/AC 18 the predIcted value of the trImester of care lIDtIat10n based on the average of the
group's charactenstIcs

Average PRTRIl, PRTRl2, and PRTRI3 are the averages of the predIcted values of the
probabilitIes of IDltIatmg prenatal care m tnmesters 1, 2, and 3 respectIvely

PRTRIl/AC, PRTRI2lAC, and PRTRI3/AC are the probabilitIes of IDltIatmg care m trImesters 1,2,
and 3 respectIvely evaluated at the average of the group's characterIStICS

Average PRVMO IS the average of the predIcted values of the number of VISits per month (VMO)

PRVMO/AC 18 the predicted number of VISIts per month (VMO) evaluated at the average of the
group's charactenstIcs

The vanables whIch are evaluated at average of the group's characterIStIcs are the ones used m the
analyses below
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The means of the vanables for those women who received care. for the most part. do not

chffer very much from the means m the ennre sample However. the BOUC row contaInS some

changes that. WIthout explanation. may appear a bit confusmg In the entIre sample. the average

education level of the rural woman was 2743 years Among those who received care. the average
level of education was 4 250 years TIus IS precISely what one would expect because more
educated women are more hkely to seek prenatal care When we look across the row m table 15
and the same row m table 17. we find the surpnsmg result that although the average level of
education has gone up substantially, It dId not go up m any of the three subgroups we are
consldermg Further. the average level of education m our hIgh use group IS lower than the
average level of education among those who received care

The answer to thIS mystery 18 SImple enough In each of the subgroups the probability of

receIVmg care was close enough to the predIcted probability that there was httle selection by
education WIthIn groups There was substantial selectlon between groups Groups of women WIth
hIgher predIcted probabilities of recelvmg care are represented much more frequently m the group
who received care than m the populanon at large Thus, It 18 pOSSible for the average level of

educanon Wlthm each group to remam constant and for the average level of educatIon to nse A

smular, but not qUite so marked. phenomenon can be seen when lookmg at the spouse's education

vanable

The remammg changes from table 15 to table 17 are more or less what we would expect

For example. 70 6 percent of the entIre sample are women m farm households. whlle only 52 8
percent of the women who received care came from farm households Also 12 3 percent of the

women m the full sample hved m households WIth teleVISion sets Among those who went for
prenatal care 22 9 percent had teleVISion sets

In the rural area 744 percent of all those who received care obtamed It at a pubhc facility

compared WIth 77 1 percent m the urban area The sectoral pattern of use IS Just the opposite of

what It IS m the urban area The pattern m the urban area was mverted U-shaped In other words.
It was lower for the low and hIgh use groups and hIghest for the average use group In the rural

area, the percentage of pubhc care IS lowest for the average use group and hIgher for both the low
and hIgh use groups The bmary lOgIStic regressIOn reproduces thIS pattern The row labeled

Average PRPUB gives the average predIcted probability of havmg pubhc care The pattern of the

predIcted probabilities IS also U-shaped The PRPUB/AC row shows the predIcted probability of

havmg care m a pubhc facility. when the 10gIt IS evaluated at the average charactenstlcs m each

column The dUferences m thIS row are the figures that we must decompose

A woman WIth the average characterIStics of the low user group would have a predIcted

probability of seek:mg pubhc health care of 90 3 percent and a woman WIth the average
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charactensucs of the average user group would have a predIcted probability of 78 6 percent, so we

must explam an 11 7 percentage pomt declme m the probability of seekmg care m a pubhc facIhty

as we move from the low to the average use group In table 18, vrrtually all the vanables besJdes

the reglonal dunumes are of margmal relevance, even the woman's educauon The low user group

IS donunated by women m the SIerra There are far few women from the SlClTa m the average use

group As a whole, the women of the SIerra are relauvely heavy users of pubhc health faciliues

ThIS IS partIcularly the case for the women of the south SIerra (see appendIx table A2-8) The

decrease m the number of women m the SIerra as we move from the low use to the average use

group IS the dommant force leadIng to the decrease m the percentage receIvmg pubhc care

Next, let us consIder the cbfference m behaVIor between the women m the average use

group and the women m the hIgh use group A woman With the charaetensucs of the average

woman m the hIgh use group would seek care m the pubhc sector 81 0 percent of the ume, whIle

one WIth the charactensucs of an average woman m the average use group would seek care m the

pubhc sector 786 percent of the ume (table 17, PRPUB/AC) Thus, we have a 24 percentage

pomt mcrease m the probability of seekIng care m the pubhc sector to explam

The small change m the percentage receIvmg care m a pubhc msUtuUon IS the result of a

number of offsetung factors Women m the hIgh use group are more educated than those m the

average use group and have spouses who themselves are more educated The hIgher the educauon

of the woman and her spouse, the more hkely she IS to receIve pnvate care These two educatIon

effects together are responsIble for -83 5 percent of the change The regIonal vanables agam shIft

m a chrecuon that encourages pnvate care ThIs IS basICally a shIft away from the SIerra and to

the coast

These two negatIve effects are counterbalanced by three large posiuve mfluences, the access

effect, the farmer effect, and the msurance effect The most Important access vanable IS the

number of other hOSpItals and health centers m the provmce (OHHCP) The mcrease m that

vanable alone accounts for 60 0 percent of the gap Other health posts m the provmce account for

180 percent of the change The most surpnsmg of the access vanables IS the number of hOSpItals

and health centers m the woman's chstnct TIns vanable IS asSOCIated With a declme m the

probability of gomg pubhc That, however, IS not because the number of hOSpItals and health

centers m the dlStnct has a negatIve effect on the probability of gomg pubhc-mdeed It has a

posiuve effect on that probability-but because hIgh users hve m areas With fewer hospItals and

health centers m therr dIstnets than do average users
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Table 18 Effect of IndIVIdual Vanables and Groups of Vanables on Intergroup DIfferences m
Where to Have Prenatal Care, Rural Women

Low-average Average-lugh Low-average Average-lugh
percentage percentage percentage percentage

change change change change
Vanable (1) (2) (3) (4)

Demograpluc vanables -86 147
FIRST 13 -01
AGEl -27 207
AGE3 -70 135
TPREG 17 -96
COMP -20 -98

SOCloecononuc and
household vanables 130 -593

EDUC 106 -600
OWNCASH 31 -1 0
SCASH -07 162
SED 21 -235
HUBB -28 66
HHCASH -05 12
FINC 17 183
NPH -1 1 -116
TV 05 -55

ReglOnal vanables 1180 -543
NCOAST -03 -03
CCOAST -70 1689
SCOAST -25 777
NSIERRA 407 -247
CSIERRA 39 -1032
SSIERRA 845 -1836
HJUNG -21 110

Measures of access -120 703
OHHCP -111 600
OHPP 59 180
OPOPP -09 32
KM2 -13 -50
HHCD -72 -234
HPD 03 -17
POPD 23 192

Insurance and IPSS -37 585
INSUR -3 7 585

Farmer -62 701
FARMER -62 701

Interacnon 03 00 -05 00

DIfference
explamed -11 7 24 -11 7 24
(percentage pomts)

Farmers are somewhat less lIkely to use pubhc facilittes than nonfarmers, holdmg constant
the other measured vanables (we conjecture that tins occurs because farmers are more hkely to use
prenatal care In emergency SltuattOns) The decrease m the proportIon of fanners m the hIgh use

group tends to raISe the probability of gomg pubhc Fmally, the InSurance vanable IS very strongly
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and posinvely related to the probability of seekmg pubhc health care TIns suggests that most of

the power of thIs vanable comes from the people who have government health care msurance An

mcrease m the proportion With msurance acts to mcrease the probability of receIvmg pubhc care

DeClSzon on when to Inltuzte care

We study the declSlon on when to lIUnate prenatal care by considenng the tnmester of the

pregnancy m whIch care was begun In table 17 (WHEN9), we can see that for all the women

who receIved care, the average month of lIUnanon was 4 345 TIns IS about a month later than m

the urban area where that figure was month 3427 Women m the low user group lIllnated care, on

average, m month 5015, m the average group m month 4595, and m the hIgh use group m month

4318 The average tnmester at lIUnanon for the whole sample IS 1 756 (table 17, WHEN3) It IS

1 925 for the low users, 1 843 for the average users, and 1 739 for the hIgh users Agam, the hIgh

users m the rural area are not very cbfferent m thIs dImensIOn of prenatal care behavIOr from the

low users m the urban areas The low users m the urban area 1IlltIated care at month 4 081 as

compared to month 4318 for the hIgh rural users

The statIstical procedure used m studymg these tnmester data IS called multInOmIal lOgIStic

regressIOn The estImated coeffiCIents are given m appendIX table A2-9

From table 17, we can see that as we move from the low use to the average use to the

hIgh use group, the actual proportIon 1IllnatIng care m the first trImester of the pregnancy

mcreases SlmIlarly readmg across the row for the second trImester, we can see that the proportIon

mmatmg care at that tIme decreases The same IS true for the proportIon mltlatlIlg care m the thrrd

trImester The precheted average probabilines of 1IllnatIng care m each of those trImesters can be

read off the rows labeled Average PRTRII for the first trImester, Average PRTRI2 for the second

trImester, and Average PRTRI3 for the thrrd trImester These prechcted probabilines track the

observed proportions qwte well

The first question to address IS to explam the cbfferences between the three groups m theIr

nmIng of the lllltIanon of prenatal care A woman With the characterIStiCS of the low user group

would have a probability of 31 6 percent of llllnanng care m the first trImester A woman With the

charaeterISnes of the average user group would have a probability of 39 6 percent of 1IlltIatIng care

m the first trImester Thus, we have an 8 0 percentage pomt mcrease to explam

As we can see from table 19, the changes m the SOCIoeConOmIC and household

charaeterISnes account for 48 1 percent of that 8 0 percentage pomt mcrease Parncularly Important

m mducmg women to lIUnate care early are the woman's educanona1level, the presence of a

televlSlon m the household, and the nonfarm meorne of people m the household excludmg the
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woman and her spouse The presence of a teleVISIon m the household mdlcates that the resIdence

IS both electnfied and probably not very far from an urban area WIth a teleVISIon statlon The

nonfann mcome of other people m the household IS not a statIStlcally sIgruficant vanable, and so

we should be caUtlous m gIvmg It an mterpretatlon

Table 19 Effect of IndIVIdual Vanables and Groups of Vanables on Intergroup DIfferences m
when to wtlate Prenatal Care, Rural Women

Low-avg Low-avg Low-avg Avg-hlgh Avg-hlgh Avg-mgh
Vanables %change %change %change %change %change %change

(1) (2) (3) (4) (5) (6)
(tnmester) (1st) (2nd) (3rd) (1st) (2nd) (3rd)

FIRST 47 -18 31 7 01 -0 1 01
AGEl 58 -49 507 63 -350 97
AGE3 -423 -28 8 -987 -120 -947 -53
TPREG 184 138 376 153 1290 60
COMP -163 -13 2 -294 121 1075 42

EDUC 200 56 804 163 730 117
OWNCASH -88 -72 -154 -04 -3 9 -0 1
SCASH 38 37 42 126 1292 3 1
SED 79 03 396 124 304 109
HUBB 02 -3 5 157 00 -10 2 09
HHCASH 103 173 -189 41 650 -09
FINC 04 -70 312 -01 958 -80
NPH -1 4 -73 234 26 1042 -57
TV 157 -02 820 229 443 211

NCOAST 1196 910 2387 -173 -1474 -66
CCOAST 83 26 323 292 1390 202
SCOAST 40 07 176 180 651 142
NSIERRA -180 434 -2740 -1 4 302 -40
CSIERRA -3 9 -40 -35 -156 -1669 -3 2
SSIERRA -151 209 -1655 -44 482 -8 7
HJUNG 30 16 90 23 150 12

OHHCP 41 -20 294 3 1 -69 39
OHPP -276 -10 -1382 120 287 106
oPOPP -66 -177 400 -3 6 -840 30
KM2 -1 9 -129 435 13 633 -3 7
HHCD -161 87 -1194 73 -205 95
HPD -05 -26 85 -05 -226 13
POPD 166 196 44 -205 -2435 -22

INSUR 37 47 -07 87 1109 03
FARMER -12 -218 849 -34 -3166 222

PUB 129 20 584 -69 -234 -55
Interaetlon 01 01 03 -03 -3 1 -01

DemographIc -297 -349 -8 1 216 106 6 147
SOCIoeconOmIc 481 16 2421 703 5270 329
RegIonal 979 1560 -1442 108 -167 13 1
Access -318 -79 -1317 -09 -2854 224
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Table 19 (contmued)

Low-avg Low-avg Low-avg Avg-lugh Avg-lugh Avg-lugh
Vanables %change %change %change %change %change %change

(1) (2) (3) (4) (5) (6)
(tnmester) (1st) (2nd) (3rd) (1st) (2nd) (3rd)

Ins and IPSS 37 47 -07 87 110 9 03
Farmer -12 -218 849 -34 -3166 222
Pub 129 20 584 -69 -234 -55
Interacnon 01 03 -07 -02 -24 00

DIfference
explamed 80 -64 -1 6 94 -07 -87
(percentage pomts)

The regIonal vanables taken together are the most Important RegIOnal slnfts account for

97 9 percent of the chfference The most Important smgle mfluence on the probability of ll11tlanng

care m the first tnmester IS the nonh coast dummy vanable Women m the low Jungle have the

210west probablhty of lllitlatmg care m the first tnmester, With other measured vanables held

constant They are followed m ascendmg order by women m the central coast, the north SIerra,

the central SIerra, the lugh Jungle, the north coast, and south coast In other words, women m the

north coast and south coast areas have the lughest probabilines of mlUanng care early, holdmg

other vanables constant There are no women from the north coast m the low user group, but 33 7

percent of the average user group are from the north coast ThIS large mcrease m the propornon

of women from the north coast, coupled With the fact that north coast women lllinate care earher,

explams the large north coast effect seen m table 19

A surpTlSmg feature of table 19 15 the observanon that the access vanables contnbute

neganvely to the probability of lIUtlatmg care m the first tnmester ThIS neganve effect IS due

pnmanly to two vanables, Ill:ICD and OHPP The HHCD vanable IS not stansncally slgmficant,

so we will not spend any tnne explammg Its SIgn The other health posts m the provmce vanable,

OHPP, IS statlStlcally slgmficant, so we must address It Unfortunately, we have no clear argument

for the SIgn of the OHPP vanable Health posts are the lowest level of formal health care m

Peru They are mamly found m rural areas and are often of low quallty POSSIbly havmg more

health posts IS not an mdlcator of havrng easIer access to prenatal care, but an mdlcator of the

dIfficulty of obtallling prenatal care of acceptable quahty

An mterestmg Item IS that the PUB vanable has a poslUve mfluence on the probability of

getnng care m the first tnmester Women who go to pubhc facilines have a lower probability of

mlUatmg care m the first tnmester than do women who obtam pnvate care Smce the average user

group has fewer women who had pubhc care than the low user group, the PUB vartable has a
posltlve effect We can thmk of two reasons why women who seek pubhc care also go later

65



FlISt, If the pregnancy IS progressmg nonnally, there IS a tendency both to lIUtIate care later and to
have that care m a pubhc facility where It IS cheaper If an emergency anses that needs to be

treated Immedtately. then the women tend both to go earher and to seek pnvate care The second

possIbility 18 that there 18 a longer Walt for pubhc care

Where does all of tlus leave us on the Important quesnon of how to mduce poor. less

educated. roral women to obtaIn prenatal care earher m therr pregnancy? The VarIable that mduces

more women to seek prenatal care and to seek care earher 18 educatIon No other pohcy vanable

appears to have the same power

Let us move now to an explanatIon of why the probability of seekmg prenatal care m the

first tnmester 18 hIgher for women m the hIgh use group than It 18 for women m the average use

group From table 17 (PRTRI/AC), we can see that a woman WIth the average charactenstlcs of the

htgh use group would have a predIcted probability of lIDtlanng care m the first tnmester of 49 0

percent, wb1le a woman With the average charactenstlcs of the average use group would have a
predtcted probability of IDluanng care m the first tnmester of 39 6 percent, so that we have a 9 4

percentage pomt mcrease to explaln

In tlus case. the explanatIon IS relatIvely easy From table 19. we can see that 703 percent

of the dIfference IS due to SOCIoeconOmIC and household VarIables and 21 6 percent of the

dtfference 18 due to demographtc factors The remanung mfluences are comparanvely nunor The

first group contaIns a number of Important VarIables the woman's educatIon, her spouse's nonfarm

mcome. her spouse's educatIon. and the presence of a televlSlon set m the household.

One of the VarIables m the demographtc set 18 CO:MP. a 0/1 VarIable that mdIcates the

eXlStence of a pregnancy comphcanon for whIch the woman receIved treatment If a woman had a

comphcanon, she was more hkely to mltlate care m her first tnmester (see appendIX table A2-

9) Women m the hIgh use group were more hkely to have a comphcanon than women m the

average use group It IS for thlS reason that the comphcanons effect IS poslnve It may seem odd

at first that more educated and wealthIer women are more hkely to have pregnancy comphcanons,

but thlS IS not necessanly the case The comphcatlons vanable measures two thmgs

SImultaneously (a) a pregnancy comphcanon, and (b) a resulnng health care Vl8It People who

have hIgher probabilitles of seekIng prenatal care are more hkely to V1SIt a medIcal facility for a
pregnancy comphcanon of a gIven seventy than women With lower probabthnes of seekmg care
Therefore, women who report more comphcatIons for whtch they had treatment are not necessanly

women WIth more comphcatlons

We could go through a dIScussIon of the factors asSOCIated WIth the probabilines of seekmg

care m the second and tlnrd tnmesters, but choose not to do It here FlISt, most pohcy mterest hes
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WIth the ISsue of how to mduce more women to lIl1ttate prenatal care m then first tnmester
Second, thIS paper already provides readers WIth a plent1ful amount of statIStIcal detall and we do

not WISh to burden them WIth even more figures that we beheve to be of secondary Importance

The decIsIOn on how frequently to use prenatal care

The average number of VISits per month once prenatal care IS lIDtIated IS 0675 m our rural
sample For the low use group the number of VISIts per month IS 0 488, for the average use group

It IS 0607, and for the hIgh use It IS 0744 (table 17, VMO) Agam m tIns mstance, the hIgh user

rural group IS qwte s1ID1lar to the low user urban group In the urban group, the mean number of

VISits per month IS 0 730, shghtly lower than m the rural area

The predIcted number of prenatal VISIts per month once care IS mltlated IS 0 502 for the
low use group and 0636 for the average use group (table 17, PRVMO/AC) Thus, we have a

dIfference of 0134 VISIts per month to explam The greater educatIon of the women m the

average use group compared WIth those m the low use group accounts for 27 1 percent of that

dIfference ThIS effect IS offset somewhat by a spouse's educatIon effect, whIch pomts to a

reductIon m the number of VISIts per month (-76 percent of the dIfference) 19 Almost UnIformly

throughout thIS analysIS, husband's educatIon and husband's mcome have tended to reInforce the

effect of the woman's educatIon ThIS IS one marked exceptIon to the rule The hIgher her

spouse's educatIon, the more lIkely IS the woman to seek prenatal care, the more hkely she IS to

begm care m the first trImester of her pregnancy, but the fewer VISits she IS hkely to make once
care IS mItIated TIns negatIve husband's educatIon effect IS a puzzle to us and we must leave Its

explanatIon to future research The vanable mchcatmg the effect of the presence of the spouse m

the household, HUBB, also has a negatIve effect on the number of VISits per month From table

20 we can see that when the husband IS present m the household, the WIfe has more VISIts per
month The negatIve effect arISes because m the average use group, the proportIon WIthout

husbands present IS shghtly larger than It IS m the low use group

The regional VarIables agam have the strongest effect Women m the hIgh Jungle and the

Sierra have fewer VISits per month, controlling for all the other vanables The women m the north

coast appear to have more VISits per month, controlling for the other factors The decrease m the

proportIon of women m the north and south Sierra and the mcrease m the proportIon m the north

coast as we move from the low use to the average use group are what cause the observed regIonal
effects

19 The negatIve husband's educatIon effect IS sIgmficant at the 10 percent level based on a twO­
talled test See appendIx table A2-10
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The access vanables. as a group. account for 10 7 percent of the dIfference Women In the
average use group hve In areas WIth more faclhttes and a larger populatton The Increase In the

number of other hospitals and health centers In the provmce, and the mcrease m the number of

other health posts m the provmce account for 199 and 137 percent of the dIfference respectIvely

These effects are largely offset by the mfluence of the larger populatton In the provmce, but
outsIde the woman's dIstnct The same sorts of effects appear at the dIstnct level

Insured women seek care more frequently than do unmsured women, and women In farm

households receIve care less frequently than do women In nonfarm households Together these

vanables are responsIble for about 10 percent of the dIfference

The WHEN9 vanable IS the month of the pregnancy In whIch care was IDlttated It alone

contnbutes -17 2 percent of the dIfference Women m the average group mittate care earher than
women m the low use group Therefore, the negattve contnbutton of the WHEN9 vanable
md1cates that women who mmate care later have, on average, more VISits per month than women
who IDlttate care earher As table 20 shows, the SIZe of thIS effect IS not very large For every
month for whIch the IDlttaoon of care IS delayed. the number of VISIts per month after the IDloaoon
of care mcreases by 0 05 ThIS pattern would anse If the frequency of VISits m the last month (or

months) of the pregnancy IS greater than m the earher months

Women who seek pubhc care have more frequent VISIts than women who have pnvate care,

once care IS IDlOated, controlhng for all the other vanables Includmg the month of IDloaOon
Agam, the magmtude IS small. Those who receIve pubhc care have 0 08 more VISits per month

than do women who receive pnvate care TIns could be because of therr tendency to seek

mfrequent emergency care at pnvate faClhttes

Three pohcy VarIables appear to be Important m mducmg relattvely poor rural women to

obtam more prenatal care VISIts therr educatton. the facilitIes m therr d1stncts and provmces, and
whether they are covered by health care msurance The effects of these vanables, taken smgly. are
none too strong Our analysIS suggests than an effecnve pohcy would have to combme them.
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Table 20 Effect of IndIvidual Vanables and Groups of Vanables on Intergroup Dlfferences m the
Number of Prenatal VISits per Month, Rural Women

Low-average Average-lngh Low-average Average-lngh
percentage percentage percentage percentage

change change change change
Vanable (1) (2) (3) (4)

DemographIc vanables 85 -7 9
FIRST 28 01
AGEl -24 -55
AGE3 112 65
TPREG -43 -72
COMP 1 1 -1 7

SOCIoeconomIc and
household vanables 106 329

EDUC 271 457
OWNCASH -29 -03
SCASH 02 13
SED -76 -249
HUBB -43 -30
HHCASH 12 09
FINC 04 -1 2
NPH -40 129
TV 05 15

Regional vanables 867 427
NCOAST 05 15
CCOAST 16 115
SCOAST -07 -66
NSIERRA 405 74
CSIERRA 18 141
SSIERRA 340 222
IDUNG -1 7 -26

Measures of access 107 72
OHHCP 199 321
OHPP 137 -124
OPOPP -255 -26 2
KM2 -02 03
HHCD 123 -119
HPD 05 10
POPD -9 9 243

Insurance and IPSS 24 112
INSUR 24 112

Farmer 74 251
FARMER 74 251

DecISions -262 -112
PUB -90 100
WHEN9 -172 -211

• Interacnon 00 00 00 00

Dlfference
explamed (VMO) 013 007 013 007

• Next let us turn to the dIfference between the average use group and the hIgh use group m

therr behaVIOr toward VISits per month From table 17 (PRVMO/AC), we can see that the average
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number of VISIts per month after the wuanon of care 18 0 636 for the average use group and 0 709
for the lngh use group Therefore, we have an mcrease of 0 073 VISIts per month to explam The
SOCIOeConOmIc and household vanables account for 329 percent of the chfference The woman's

education by Itself accounts for 457 percent and It 18 offset by the spouse's educatIon vanables,

whIch 18 responsible for -24 9 percent of the change The greater the number of people m the

household (NPH), the smaller the number of VISits Smce the women m the hIgh use group hve m

somewhat smaller households than the women m the average use groups, the NPH vanable

accounts for 129 percent of the change

The regIonal vanables account for 42 7 percent of the d.J.fference More than half of tlus 18

due to the lower propomon of women from the south Sierra m the hIgh use group The access

measures together produce 7 2 percent of the mcrease TIns overall figure 18 the product of a
number of offsetttng forces The mcrease m the number of other hospitals and health centers m
the provmce account for almost one-thIrd of the d.J.fference The negatIve effects of the OHPP

vanable and the HHCD vanable come about both because the number of other health posts m the
prOVInce and hOSpItals and health centers m the dIstnct are smaller m the lugh use group than m

the average use group If these two vanables were held constant, the predIcted d.J.fference m VISits

per month would be around 24 percent greater than It 18

The mcrease m the percentage With msuranccr-from 22 percent to 8 0 percent-{table 17,
INSUR) produces 11 2 percent of the change m VISIts per month A further mcrease m coverage
to 50 percent of the populatIon would, accordIng to our figures, mcrease the average number of
VISIts per month by 0 06, whIch IS not a very large change Smce women m farm households

obtam care less frequently than women m nonfarm households, holdIng the other measured

vanables constant, the decrease m the percentage of farm women m the lugh use group as
compared With the average use group produces 25 1 percent of the mcrease m the number of VISIts

per month

ConclUSIons for the rural women

With respect to theIr behaVIor toward prenatal care, the rural women of Peru appear to

demonstrate a smooth contInuatIon of the patterns seen m the urban area The low user group m

the urban area and the hIgh user group m the roral area have very smular profiles of prenatal care

behaVIor nus 18 an mteresttng conclUSion because It wphes that slmllar sorts of pohcles should
work m both areas Our analySIS pomts to three sorts of pohcles that are most hkely to succeed
(a) wprovmg the educatIon of women, (b) providIng more hospitals and health centers m rural
prOVInces. and (c) providIng medIcal msurance at facilitIes With a relatIvely lugh qualIty of care
Another aspect of our results 18 worth emphaslZlIlg here The mral poor m Peru have educatIon

levels that are so low, hve m areas With so few fac1htles, and have so httle health care msurance
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that there IS no qwck and easy answer to the problem of low, late, and mfrequent prenatal care

use Only a large sunultaneous mcrease m education, facilities, and msurance will make a
sIgmficant dIfference

ConcludIng Remarks

We have dIScussed at length the factors asSOCIated With changes across groups m four types

of prenatal care behaVIor among urban and rural Peruvian women whether to seek prenatal care,

whether to obtam that care at a pnvate or pubhc facility, when to m1Uate care, and how often to

seek care We dIScussed our results for urban and rural women separately Here, for the sake of

comparISon, we bnng together some of our urban and mral results

Table 21 contaInS mformanon about prenatal care behaVIor for SIX groups rural low,

average, and hIgh use women and urban low, average, and hIgh use women Panel A contams

three measures of behaVIor toward seelang prenatal care The hne labeled GO shows the
proportIons of all women m the respective groups who reported themselves as recelvmg prenatal

care durmg therr most recent pregnancy pnor to the ENNSA survey The second hne, labeled

CARE, shows the sums of the proportIons on the first hne and the proportIons who Said that they

had had a pregnancy comphcatlon for whIch they had sought medIcal attention, but who reported

no prenatal care CARE IS a more mc1uslve measure of the extent of prenatal care than GO, whIle

the vanable on the thrrd hne, FORMAL, IS a less mc1uslve measure FORMAL IS the proportIon

of women who receIved prenatal care at eIther a pubhc or pnvate health care fac1hty Almost the
enme dIfference between GO and FORMAL IS accounted for by women who receIved prenatal

care at home Panel B contams data only for women who receIved prenatal care at a pubhc or
pnvate facIDty It shows the proportIons m the SIX groups who obtaIned therr care at pubhc

mstltutlons (PUB), the average month of the pregnancy at whIch they InItiated prenatal care

(WHEN9), and the average number of VISIts per month once they began care (VMO)
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Table 21 Meaures of Prenatal Care BehaVlor among Low, Average, and HIgh Use Women m the
Rural and Urban Areas of Peru 1984

RURAL URBAN
Low Average HIgh Low Average HIgh

A Among all women
GO 0221 0352 0638 0709 0781 0984
CARE 0273 0393 0679 0764 0794 0984
FORMAL 0150 0261 0540 0672 0781 0972

B Among women WIth formal prenatal care
PUB 0866 0719 0807 0811 0843 0670
WHEN9 5015 4595 4318 4081 4079 2670
VMO 0488 0607 0744 0730 0897 1015

Note Women WIth formal prenatal care are those who receIved therr care at eIther a pubhc or a
pnvate health care facility It excludes women who had therr prenatal care at home, and a very
small number who had theu care at a commumty center

Source The figures m tlus table are denved from tables 8, 11, 15, and 17

If the column headIngs were omItted from table 21, It would be chfficult to ascertam where
the roral figures ended and the urban numbers began The genera1lffipresslOn, from all SIX senes,
IS one of contmUlty m the prenatal care behaVIor as we move from the group of low use rural
women to the group of mgh use urban women About 64 percent of the rural hIgh use women
reported havmg prenatal care durmg theu last pregnancy, as compared WIth 71 percent of the urban
low use women Roughly 81 percent of all the women m both groups who had formal care,
receIved It at a pubhc health care facility On average, the women m the rural hIgh use group
began therr prenatal care m theu fourth month of pregnancy, as dId the women m the urban low
use group The average number of VISIts per month once care was started was vutually IdentIcal
for the two groups, 074 for the rural hIgh use women and 073 for the urban low use women In
terms of prenatal care behaVIOr, Peru 18 not separated mto two sharply dIfferent groups, one urban
and the other rural. TIns suggests that pohCles to mcrease the use of prenatal care, such as

mcreasmg the educatIon of women, ffilght work m both urban and rural areas

Wlule prenatal care use can clearly be mcreased m urban Peru, the most substannaI
problem of low usage anses m the rural areas Among the low use rural group, only 22 percent of
the women reported havmg prenatal care, 15 percent m the formal sector, and 7 percent at home
The vast maJonty of those women who had theu prenatal care at home were treated by mIdWIVes
ThIS low use rural group IS qUlte a dlstmcnve segment of PeruVlan SOCIety From table IS, we can
see that the women average about 0 6 years of educatIon, around 90 percent of them hve m the
SIerra, 94 percent of theu husbands are farmers, and the husbands have an average of Just less than

2 years of educatIon In addItIon, these people hve m provmces and dlStnets where health care
facilitIes are relatIvely scarce Among tlus group, medIcal mterventIon to alleVlate pregnancy
comphcatIons WIthout on-gomg prenatal care IS comparatIvely common From table 21, we can
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see that about 20 percent of all those WIth CARE reponed no prenatal care The dlstmettveness of
the rural low use group geograplucally, occupatIonally, and educatIonally makes targetmg programs
to Improve theIr prenatal care use relatively str81ghtforward

Table 22 summanzes the Imponance of vanous aggregate factors m explammg the
chfferences m prenatal care behaVIors between groups Each panel contams the percentages of the

predIcted change m a specIfic type of prenatal care behaVIor assocIated WIth a partlcular aggregate

factor For example, 33 percent of the predIcted change m the proportIon seekmg prenatal care

between the rural low use and average use groups IS attrIbutable to the dIfferences m the

soclOecononuc characterIStics of those two groups Panel A refers to the proportIon who sought

prenatal care, panel B to the proportIon who sought pubhc care, panel C to the proportIon who

lDltIated care m theIr first tnmester, and panel D to the number of VISIts per month after the
lDluatIon of care The table dlSnngmshes eIght factors that affect prenatal care behavIOr
soclOecononuc mfluences, access to health care facilines, msurance coverage and (m urban areas)
the pnce of a pnvate health care VISIt, regIon of reSIdence, demographIc charactensncs, farnnng
occupanons (rural areas), whether or not the woman sought care m a pubhc facility, and the month

m whIch prenatal care was wnated
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Table 22 Decomposltlon of DIfferences m Prenatal Care BehaVIors Percentage of Prechcted
Changes across Use Groups Attnbutable to Vanous Factors

Factors
SOClO- Insur- demo- where When Inter-

econonnc Access ance RegIOn grapluc Farmer (Pub) (WHEN9) acnon

-1 0
13

-04
12

93
186

03
-46

44
38

446
199

145
65

09
35

-1 2
242

50
292

128
73

330
576

776
351

A Seek prenatal care (GO)

Rural
Low-Avg
Avg-Hlgh

Urban
Low-Avg
Avg-Hlgh

130 -120 -37 1180
-59 3 70 3 58 5 -54 3

204 3 -244 1 -32 3 160 3
1325 -424 -294 240

B Seek publIc care (PUB)

Rural
Low-Avg
Avg-HIgh

Urban
Low-Avg
Avg-Hlgh

-86
147

117
150

-62
701

-05
00

01
02

48 1 -318
703 -09

1237 -3552
615 -275

C Fll'St tnmester (WHEN3)

Rural
Low-Avg
Avg-Hlgh

Urban
Low-Avg
Avg-Hlgh

37 979 -297
87 -09 216

422 2271 48 8
141 345 11 7

-12
-34

129
-69

-74
56

01
-02

08
01

00
00

00
00

-90 -172
10 0 -211

03 -01
-15 -368

74
251

85
-79

-1 7
-65

867
427

528
410

24
112

1 1
354

106 107
329 72

546 -72
903 -219

D VlSIts per month after InltIatmg care (VMO)

Rural
Low-Avg
Avg-HIgh

Urban
Low-Avg
Avg-Hlgh

Note Each figure shows the percentage of the predIcted change m the md1cated vanable across
use groups assoClated WIth a partIcular factor For example, 90 3 percent of the predIcted change
m VMO when we move from the urban average use group to the urban hIgh use group can be
attnbuted to changes m sOCloeconOmIC vanables between those groups

Source The figures m thlS table are taken from tables 10. 12, 13, 14, 16. 18, 19, and 20

Let us dlscuss these mfluences one by one Fll'St, m 14 out of 16 cases, SOCIoeconOmIC

effects have eIther the first or second strongest mfluence on prenatal care behaVIOrs (here we are

lookIng at the absolute values of the effects and not theIr SIgnS) TIus 18 mamly due to the effects

of the woman's educatIonal leveL Regardless of whether we look m the urban or rural area or

74



consIder changes from the low use to the average use group or from the average use to the lugh

use group, 1Ocreas1Og women's schoohng IS a powerful tool for mcreas10g prenatal care use

Researchers 10 develop1Og countnes have generally found that IncreasIng women's level of

educanon IS assocIated WIth decreases In therr fernhty and the mortalIty rates of thC1l' chIldren

(perhaps due 10 part to more or better prenatal care) RaISmg women's educatIona1levels,

partIcularly those of women 10 rural areas of Peru, appears to be a pohcy well worth purswng

TIns IS certamly not a novel pohcy prescnptIon, but In the case of Pern, It IS undoubtedly one

worth repeatIng

An InterestIng pomt IS that the SignS of the mfluences on the proportIon seekmg pubhc care

are exactly the opposite of one another when we look at the change from the rural low use to

average use group as compared WIth the rural average use to hIgh use group TIns anses because

10 the low-average case, our equation predicts a dechne 10 the proportIon seekmg pubhc care, whIle

10 the average-lugh case It predIcts an mcrease TIns IS consIStent WIth the underly10g data as we

chscussed earher and does not represent an 1OconsIStency In the SIgnS of the effects of the factors

on the proportIon seekmg pubhc care

The access vanables measure facilities 10 the prov1Oce outside the woman's chstnct,

facilines 10 the woman's dIStnct, the population 10 her provmce but outside her chstnct, the

population 10 her dlStnct, and the area of her provInce Women 10 the low use group, both rural

and urban, hve In places WIth smaller populanons and fewer facilines than women In the average

use groups Women In high use groups reSide 10 areas With even more facilities and even greater

populanons We beheve that ease of access to prenatal care mcreases as we move from low use

rural through hIgh use rural and then from low use urban through lugh use urban, but nothIng

guarantees that thIS IS the case

An mcrease 10 the ease of access mcreases the probability that a woman will seek prenatal

care 10 both urban and rural senmgs The effects dmnmsh 10 magmtude as we move down the

column from the change between the rural low and average use groups to the change between the

urban average and hIgh use groups It appears that Increasmg the ease of access IS most Important

for the change from the rural low to average use group and that Its Importance IS reduced as we

deal With women from more and more densely populated areas TIus IS as we would expect It to

be

In general, mcreasmg access leads to a declme 10 the propoltlon of women, WIth prenatal
care 10 the formal sector, who received therr care at a pubhc facility Our measure of ease of

access IS really a measure of ease of access to pubhc facilines, so at first glance that result seems

somewhat odd However, 10 the larger more developed areas where the ease of access to pubhc

facilines IS greater, the ease of access to pnvate care IS probably relanvely even greater
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Therefore, the findmg that pnvate prenatal care 18 more common m larger more densely populated

areas than m smaller less densely populated ones 18 not surpnsmg

Perhaps the most swpnsmg figures m table 22 are those for the effect of access on the
probability of seekIng care m the first tnmester of the pregnancy All four numbers are negatlve,

mdIcatmg that the greater the ease of access, m the sense mdIcated above, the lower the probability
of seekIng care m the first tnmester of the pregnancy How IS It possIble that the same VarIables
that are assocIated With Ingher probabilities of prenatal care use are also asSOCIated With later
mItlation of care? Our econometnc analysl8 has allowed us to see tlus puzzle, but It does not, by
Itself, suggest an a solution The most hkely answer 18 one based on COmpOSItiOn effects Suppose

that women who would ordmanly seek prenatal care early were relatively msensltlve, m thel! date

of mltlatlon of care, to thel! ease of access These women, we hypothesJZe, are more COmmItted to

the Idea of prenatal care and would, therefore, stlll begm care farrly early even If they had to travel
a substantial dIstance to get It In addItion, there are women m the population who are less
COmmItted to the Idea of prenatal care If a health care facility were not nearby. they may not

seek care at all. An mcrease m access appears to affect the behaVIOr of the more COmmItted
women relatively httle, but It appears to affect the behaVIOr of those With margmal COmmItment
much more Some of these women, who otherwl8e would not receIve care, may get It If a facility

18 close enough, but even then they may mItlate care later than the women who are more
cOmmItted to prenatal care The result would be that an mcrease m access. by encouragmg women

who would otherWISe not receive care to do so. would cause a decrease m the propomon of those

recelvmg care who mItlate It m thel! first tnmester In thlS hght, the negative Signs on the access

vanables are not at all unusual. and even mdIcate that the effects of access are more or less as we

would antiCIpate

In rural areas. an mcrease m access IS assocIated WIth more VISits per month after care 18

mItlated Here the pure access effect dommates the COmpOSItiOn effect, whIch, by Itself, would

have a tendency to push the number of VISits per month downward nus IS a plaUSIble result

because m rural areas, where the tnp to the health care facility JDlght well be an arduous one,
mcreasmg the acceSSIbility of care 18 hkely to have a large Impact on the number of VISIts per
month among those who preVIously had to make a longer Journey In urban areas, the reverse m
true mcreasmg the ease of access decreases the number of VISIts per month TIus Imphes that the
compOSItiOn effect dommates the pure access effect TIns 18 plaUSIble m urban areas, because

addIng another health care fac1hty m a CIty JDlght decrease the duration of the tnp to the nearest

facility by less than an hour (and probably by even less) Consequently, It IS plaUSIble that the

pure access effect 18 relatively weak m urban areas and that the composltlon effect dommates It In

addItiOn, there may be a congestion effect m the urban areas, whIch IS not present to such a degree

m rural areas PossIbly, as the SIZe of the urban area grows, more and more women are

constramed by the supply of prenatal care aVaUable to them
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In summary, pohcles designed to mcrease the use of prenatal care by mcreasmg the ease of

access of health care facilines work Increasmg accessibility 18 not quanntanvely as Imponant m

explammg mtergroup dIfferences as are socloecononnc factors, but It 18 nnportant nonetheless

Cenam1y pohcymakers should certamly consider nnprovmg the accessibility of health care facilines

for many reasons, among them the observanon that thIS pohcy 18 hkely to mcrease the use of

prenatal care

Under the category Insurance, we mcluded the varIable mdIcanng whether the fanuly was

allowed to use the low-cost, hlgh-quahty system of pubhc health care (IPSS) In addInon, m urban

areas, thIS category mcorporates a vanable mdlcanng the pnce of a pnvate health care VISit, and m

the rural area a vanable mdIcanng whether someone m the fannly worked m sectors hkely to have

company-provided health care facilines Two features of IPSS coverage are nnponant here Fmt,

the pnce of IPSS care IS almost ldenncal to the pnce of care at other pubhc Insntunons The

major chfference between care at an IPSS facility and at another pubhc facility 18 m the quahty of

care, broadly defined Thus, families that are covered by IPSS have hIgher quahty health care

available to them than do families that are not covered Second, IPSS coverage was only available

to people who had Jobs m the formal sector of the economy These Jobs, m general, are hIgher

paymg than POSltlons m the Informal sector Even though we control for husband's and WIfe's

mcomes and the presence of a teleVlSlon set m the household, the IPSS coverage vanable may

pOSSibly be Plckmg up some reSidual wealth effect Given these controls, however, our

mterpretatton of the IPSS coverage vanable 18 that It donnnantly reflects dIfferences m the quahty

of health care available to dIfferent groups of Peruvians

None of the women m the urban low and average use groups were covered by IPSS, but

48 percent of urban hlgh use women were covered (see table 8) The effect of havmg IPSS

facilittes available was extremely strong Our figures nnply that If all the women m the urban low

use group had access to the same quahty of care that was prOVided to only a relattvely small group

of Peruvians (through IPSS), thel! use of prenatal care would have Jumped to 96 7 percent In

table 22, we can see the effects of IPSS coverage by lookmg at the change between the average

and the hlgh use groups m the urban areas Clearly, IPSS coverage mcreases the use of prenatal

care, mcreases the probability that care 18 lOlttated m the first trImester of the pregnancy, and

mcreases the number of VISits per month once care IS lnlttated IPSS coverage also mcreases the

probability that care would be sought m the pubhc sector

In the rural areas, none of the women m the low use group had any sort of msurance

coverage, only 1 5 percent m the average use group, and 6 1 percent m the lugh use group had

coverage These figures are probably overesttmates because they mclude families m wluch any

member works m an mdustry m whIch firm health care facilines nught be proVlded In rural areas,
havmg some sort of msurance coverage nught be asSOCIated WIth havmg faciliues closer to one's
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place of resIdence The effects of havmg coverage can be seen, agam, by lookmg at the dIfference
between the average and the hIgh use groups The results are the same as m the urban areas

As we have already SaId, we beheve that m urban areas, IPSS coverage 18 synonymous

WIth a hIgher avaIlable qualIty of health care Whatever the illterpretanon put on the IPSS
vanable, though, PeruVIans are now provuhng a type of health care to those parnclpanng ill IPSS,
whIch If generahzed to the populatlon, would have a dramatlc unpact on the demand for prenatal

care, and, we expect, many other sorts of health care as well We recommend that the PeruVIan

government senously consIder the poSSibility of broadenmg the populanon base covered by IPSS

The reglOn vanables capture the effects of all other factors that vary across regIons, but are

not accounted for by the other vanables ill the analysIS We would hke to draw your attentton to

two features of the numbers ill pamcular Frrst, the SIgn of the reglOn effect IS almost always the
same as the SIgn of the sOCIoecononuc effect Second, m both urban and rural areas the reglOn
effect 18 always larger for the change between the low use and the average use groups than It IS for
the change between the average use and the hIgh use group

The smulanty m the SIgnS of the reglOn effect and the SOCIOeCOnOmIC effect IS very

mteresnng It mdIcates that unobserved regIonal vanables operate m the same dIrectIon as
observed vanables For example, m the rural SIerra, educanon levels are low, mcome levels are

low, access to facilitIes IS poor, and many people are farmers Prenatal care use IS mfluenced by

the levels of these observed vanables, but m addItton, prenatal care IS mfluenced by unobserved
vanables as well. In the case of the rural SIerra these unobserved vanables depress prenatal care

use relattve to other regIons, Just ill the same way that the low levels of educatton ill the Sierra
depress prenatal care relatIve to regIons where educatIonal attamments are hIgher There are a
number of mterpretatIons of thIS observatIon, but two strIke us as bemg partIcularly mteresnng, one

cultural and the other structural The cultural explanatIon would suggest that culture mfluences
mcome, occupatIon, place of reSIdence, and attItudes towards health care, among other thmgs We

measure some culturally mfluenced vanables, but not others, and therefore should not be SurprISed

that the unmeasured vanables seem to have mfluences s1ffi11ar to the measured ones The structural

explanatton would emphasIZe, however, that observatIons of measured vanables, hke low mcome,

mIght well be correlated WIth levels of unmeasured vanables, bke the low quahty of roads, wluch

remforce the effects of the measured vanables on prenatal care behavlOr

The relatlvely large effects that we see for the regIon effect when we consIder the change

from the low use to the average use group m both the rural and urban areas anses because of the
concentranon of low use women ill pamcular geographic locatIons For example, we see from

table 15 that 895 percent of the rural low use women hved m the SIerra, wh1le only 26 1 percent

of the rural average use women hved there The large changes ill the geographIc rmx of people
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that occur when we move from the low use to the average use group cause the relanvely large
figures that we see there

Demograpluc factors seldom play an Important role m explammg mtergroup dIfferences
The farmer vanable IS also usually of secondary sIgm.ficance Farm women seek prenatal care less

frequently, have fewer VISIts per month once care IS mlttated, and seek care more often from pubhc
health care faciliues than do other rural women WIth otheIWlSe slIIll1ar charaetensncs

The SIgns of the effects of usmg a pubhc facility on the ummg of the lIllttauon of care and

on the number of VISIts per month once care was begun can be seen most clearly from appendIx
tables A2-4, A2-5, A2-9, and A2-10 VISlttng a pubhc facility m eIther the rural or the urban area
IS assocIated WIth a later date of the lDlUauon of care, but more VISIts per months once care began

(the magmtude of tlus effect m the urban area IS extremely small) We suspect that the WaIt to

IDlUate care IS longer at pubhc facliues than at pnvate ones

The effect of when care was lDlUated on the number of subsequent VISIts per month IS

often SIZeable m rural areas and m the change from average to hIgh use groups m urban areas
The later VISIts are begun, the more VISIts per month women make after care IS lIllttated To a
cenam degree, a late start IS compensated for by a more compressed set of VISIts

Rural and urban Peru, m our analysIS, prOVIdes a conttnuous spectrum of prenatal care

behaVIOr Taken as a whole, table 22 mdlcates that factors that mfluence prenatal care do so m
more or less the same way m both areas Pohcles that would mcrease the use of prenatal care m
Peru, such as mcreasmg the educauon of women, makIng health care facliues more accesSIble, and
wldenmg the populauon base of the IPSS system (WIthout reducmg Its quahty) would Improve the

welfare of PeruVIans by also reducmg Infant mortalIty and fertility rates

We were hnuted m our analysIS by the data m the ENSSA survey As a result, we dId not
have any way of assessmg specIfic PeruVIan POhCles encouragmg prenatal care Thus, our analysIS

IS clearly only a pamal one Much remaIns to be learned about prenatal care behaVIor m Peru
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AppendIx 1 Selected WeIghted FrequencIes and Cross-Tabulanons

Table A1-1 contams selected weIghted frequencIes for the urban pomon of Peru The
vanables mc1uded m that table are department. educanon (m years. aggregated and chsaggregated).
age group. televlSlon. first pregnancy. pregnancy comphcanons. and dehvery comphcatlons Table
Al-2 contams the same frequencIes for rural Peru Table Al-3 shows the cross-tabulanon of
educatlon level and age group for urban Peru Table A1-4 shows the same cross-tabulanon for
rural women
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Table Al-l WeIghted frequencIes for selected vanables
-- Urban Area --

**....*******..** FREQUENCY DISTRIBUTION FOR Department *********"''''***''''''
Name Code Count Percent Cum Percent

Amazonas 1 4689 087 087
Ancash 2 22114 413 500
AreqUIpa 4 21538 402 902
CaJamarca 6 10300 192 1094
Callao 7 20083 375 1469
Cuzco 8 14903 278 1747
Huanuco 10 7484 140 1887
lea 11 14979 280 2166
Junm 12 20620 385 2551
La LIbertad 13 29838 557 3108
Lambayeque 14 27777 518 3626
Luna 15 233852 4364 7990
Loreto 16 25209 470 8461
Moquegua 18 3848 072 8532
Pasco 19 6494 121 8654
PlUra 20 30691 573 9226
Puno 21 11298 211 9437
San MartIn 22 7507 140 9577
Tacna 23 5415 101 9678
Tumbes 24 10625 198 9877
Ucayah 25 6612 123 10000

"'..******** FREQUENCY DISTRIBUTION FOR Educatlon (m years) ***********
Years Count Percent Cum Percent

0 35322 659 659
1 14943 279 938
2 22387 418 1356
3 27831 519 1875
4 20727 387 2262
5 102144 1906 4168
6 37 001 4169
7 24902 465 4633
8 27721 517 5151
9 44399 829 5979

10 21445 400 6379
11 131747 2459 8838
13 11015 206 9044
14 10224 191 9234
15 7906 148 9382
16 8245 154 9536
17 24741 462 9997
19 138 003 10000
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Table Al-l (connnued)

"'......**"'*"'***......."''''. FREQUENCY DISTRIBUTION FOR Age group ••"'.............

Years Value Count Percent Cum Percent

Under 15 1 2132 040 040
16 - 25 2 241820 4513 4552
26 - 35 3 224384 4187 8740
36 - 49 4 67539 1260 10000

*...********** FREQUENCY DISTRIBUTION FOR Educanon Level ***************
Years Group Count Percent Cum Percent

None 1 35322 659 659
Elementary 2 188068 3510 4169
HIgh School 3 250214 4669 8838
College 4 62270 1162 10000

*************** FREQUENCY DISTRIBUTION FOR TelevISIon ****"'************
Value Count Percent Cum Percent

No 0 196490 3667 3667
Yes 1 339385 6333 10000

*************** FREQUENCY DISTRIBUTION FOR Frrst Pregnancy ************

Value Count Percent Cum Percent

No 0 416413 7771 7771
Yes 1 119462 2229 10000

****.**** FREQUENCY DISTRIBUTION FOR Pregnancy Comphcanons ***********
Value Count Percent Cum Percent

No 0 428767 8002 8002
Yes 1 107108 1999 10000

..******* FREQUENCY DISTRIBUTION FOR Dehvery Comphcanons ...********

•

•

•

Value

No 0
Yes 1

Count

444716
91159
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Percent

8299
1701

Cum Percent

8299
10000



Table Al-l (contmued)

*"'''''''*'''''''''''' FREQUENCY DISTRIBUTION FOR Place of Post-natal Care "''''*'''*''''''**
Code COWlt Percent Cum Percent

No post-n care 70 256543 4787 4787
HOSpItal 10 162049 3024 7811
Health Center 20 24140 450 8261
Health Post 30 13700 256 8517
Comm Cent 40 476 009 8526
Pnvate ehn 50 56193 1049 9575
Home 60 21681 405 9980
Other 80 1320 020 10000

"'**"'*"'**"'**** FREQUENCY DISTRIBUTION FOR Total PregnancIes *************
Value COWlt Percent Cum Percent

1 119462 2229 2229
2 112020 2090 4320
3 91167 1701 6021
4 63213 1180 7201
5 47987 895 8096
6 27399 511 8607
7 24426 456 9063
8 17051 318 9381
9 10168 190 9571

10 8215 153 9724
11 6652 124 9849
12 3531 066 9914
13 2521 047 9961
14 1314 025 9986
15 212 004 9990
16 413 008 9998
18 21 000 9998
19 104 002 10000

**************** FREQUENCY DISTRIBUTION FOR Provmce 1 ****************
Value COWlt Percent Cum Percent

No 0 151426 2826 2826
Yes 1 384449 7174 10000

2904 observatlons were used m computIng these frequencIes

Smce a weIghnng vanable was s~ed, the number of observatIons used m computIng
535,875percentages IS the sum of the weIg}ltS for the non-ffilSsmg observatIons ThIS sum equals
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Table AI-2 WeIghted frequencIes for selected vanables
-- Rural Area --

***************** FREQUENCY DISlRIBUTION FOR Department ****************
Value Count Percent Cum Percent

Amazonas 1 6242 179 179
Ancash 2 29795 854 1033
AreqUIpa 4 9291 266 1300
CaJamarca 6 62380 1789 3088
Callao 8 27773 796 3885
Cuzco 10 25036 718 4603
Huanuco 11 7533 216 4819
lea 12 29800 854 5673
Jumn 13 26319 755 6428
La LIbertad 14 11050 317 6745
Lambayeque 15 11198 321 7066
Luna 16 10587 304 7369
Loreto 17 1245 036 7405
Moquegua 18 1359 039 7444
Pasco 19 6890 198 7641
PlUra 20 30354 870 8512
Puno 21 32444 930 9442
San MartIn 22 10163 291 9733
Tacna 23 1874 054 9787
Tumbes 24 2020 058 9845
Ucayah 25 5404 155 10000

*********** FREQUENCY DISlRIBUTION FOR Educanon (m years) ***********
Years Count Percent Cum Percent

0 148568 4260 4260
1 27618 792 5052
2 42771 1226 6278
3 30055 862 7140
4 16317 468 7608
5 50085 1436 9044
7 6802 195 9239
8 7551 217 9456
9 6281 180 9636

10 2205 063 9699
11 7774 223 9922
13 688 020 9941
14 155 004 9946

• 15 221 006 9952
16 434 012 9965
17 1231 035 10000

•
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Table AI-2 (contmued)

***************** FREQUENCY DISTRIBUTION FOR Age group ****************
Years Value Count Percent Cum Percent

Under 16 1 931 027 027
16 - 2S 2 128814 3694 3720
26 - 3S 3 141824 4067 7787
36 - 49 4 77188 2213 10000

************** FREQUENCY DISTRIBUTION FOR Educanon Level ***************
Years Value Count Percent Cum Percent

None 1 148568 4260 4260
Elementary 2 166847 4784 9044
HIgh School 3 30613 878 9922
College 4 2728 078 10000

*************** FREQUENCY DISTRIBUTION FOR TeleVISIon *****************
Value Count Percent Cum Percent

No 0 325560 9335 9335
Yes 1 23197 665 10000

*************** FREQUENCY DISTRIBUTION FOR FIrSt Pregnancy ************

Value Count Percent Cum Percent

No 0 307514 8817 8817
Yes 1 41243 1183 10000

********* FREQUENCY DISTRIBUTION FOR Pregnancy Comphcanons ***********
Value Count Percent Cum Percent

No 0 300954 8629 8629
Yes 1 47803 1371 10000

********* FREQUENCY DISTRIBUTION FOR Dehvery Comphcanons ***********
Value

No 0
Yes 1

Count

315744
33012
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Percent

9053
947

Cum Percent

9053
10000



Table AI-2 (contmued)

********* FREQUENCY DISTRIBUTION FOR Place of Post-natal care *..........*......*
Value Count Percent Cum Percent

Had no care 70 257716 7390 7390
Hospnal 10 20727 595 7985
Health Center 20 9683 278 8263
Health Post 30 9591 275 8538
Corom Cent 40 422 012 8550
Pnvate coo 50 7451 214 8764
Home 60 42699 1224 9988
Other 80 468 012 10000

************* FREQUENCY DISTRIBUTION FOR Total PregnancIes *************
Value Count Percent Cum Percent

1 41243 1183 1183
2 42936 1231 2414
3 37318 1070 3484
4 43309 1242 4726
5 37548 1077 5802
6 37663 1080 6882
7 30568 876 7759
8 24309 697 8456
9 16798 482 8937

10 15154 435 9372
11 8815 253 9624
12 7146 205 9829
13 3347 096 9925
14 826 024 9949
15 1622 047 9996

• 16 155 004 10000

**************** FREQUENCY DISTRIBUTION FOR PrOVInce 1 ****************
Value Count Percent Cum Percent

• No 0 281629 8075 8075
Yes 1 67127 1925 10000

2013 observations were used m computmg these frequencIes

Smce a welghtmg vanable was speertied, the number of observatIons used m computmg

• percentages IS the sum of the weIghts for the non-ffilSsmg observations TIus sum equals 348,756

•

•
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Table Al~3 Women's educatlon levels attamed by age groups

- Urban Area --

FREQ
PERCENT
ROWPCT Educanon Level
COLPCT

Age HIgh
Group None 1 Elem. 2 School 3 College 4 Total

214 963 1057 0 2234
004 018 020 000 041
957 4312 4731 000

Under 16 060 051 042 000

7315 73642 145428 17899 244284
2 136 1365 2696 332 4529

299 3015 5953 733
16-25 2042 3906 5759 2865

13870 82233 90701 38104 224908
3 257 1525 1682 706 4170

617 3656 4033 1694
26~35 3873 4361 3592 6098

14417 31712 15323 6479 67931
4 267 588 284 120 1259

2122 4668 2256 954
36-49 4025 1682 607 1037

Total 35816 188550 252509 62482 539357
664 3496 4682 1158 10000

2920 observanons were used m computmg tlus crosstab

Smce a welghtmg vanable was specrlied, the number of observanons used m computmg
percentages IS the sum of the weIghts for the non~ffilSsmg observanons TIns sum equals 539.357
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Table Al-4 Women's educanon levels anamed by age groups
-- Rural Area -

FREQ
PERCENT
ROW PCI' Educanon Level
COLPCf

Age HIgh
Group None 1 Elem. 2 School 3 College 4 Total

0 673 257 0 930
Under 16 000 019 007 000 027

000 7237 2763 000
000 040 084 000

33,709 75,538 19,159 408 128,814
967 2166 549 012 3694

16-25 2617 5864 1487 032
2269 4527 6258 1496

63,628 66,379 10,375 1,442 141,824
1824 1903 297 041 4067

26-35 4486 4680 732 102
4283 3978 3389 5285

51,231 24,257 822 878 77,188
1469 696 024 025 2213

36-49 6637 3143 106 114
3448 1454 269 3218

Total 148,568 166,847 30,613 2,728 348,756
4260 4784 878 078 10000

2013 observanons were used m compunng tins crosstab

Smce a weIghnng vanable was specIfied, the number of observanons used m compunng
percentages IS the sum of the weIghts for the non-ffilSsmg observanons TIns sum equals 348,756
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Appendix 2 The Econometric Results

We ran five staUStIcal procedures each for urban and rural Peru The decISIOn to seek
prenatal care was studIed usmg bmary 10gIt regressIOns on both the CARE and the GO vanables
The decISIon on where to seek care was also analyzed usmg a bmary 10gIt regresSIon To study
the deCISIon on when to mltlate prenatal care, we used a mulunorrnal 10gIt regreSSIon Fmally, we
specIfied an ordmary least squares regressIOn for the decISIon of how often to use prenatal care,
once care was begun

For the bmary 10gIt regressIOns and the ordmary least squares regreSSIOn, the results are
presented m five columns The first column contams the name of the vanable, the second column
contams Its esttmated coeffiCIent, the thrrd column Its standard error, the fourth column Its t­
stausucs, and the fifth column 18 p-value The coeffiCIent measures the strength of the assoclatlon
between the dependent and the mdIcated mdependent vanable The standard error of the
coeffiCIent 18 a measure of the uncertamty Wlth whIch the coeffiCIent 18 measured Other thmgs
bemg equal, smaller standard errors are preferred to larger ones The t-staUStIc 18 the ratto of the
coeffiCIent to Its standard error It 18 used m tesung the hYPOthes18 that the coeffiCIent 18 truly
zero If the coeffiCIent IS posltlve (negatIve) the p-value 18 the probability of getttng an esttmate as
large (small) or larger (smaller) than It plus the probability of getttng an esttmate as small (large)
or smaller (larger) than the negatIve of the coeffiCIent TIns p-value 18 for what 18 called a "two­
taIled test" For example, consIder the POPD vanable m the bmary 10gIt regressIOn reported m
table A2-1 The coeffiCIent IS -0003439 and Its standard error IS 0001793 The p-value takes the
mformatlon on the coeffiCIent and the standard error and tells us that IT the coeffiClent were truly
zero, the probability of getttng a coeffiCIent less than or equal to -0003439 or greater than or
equal to 0003439 would be 55127 percent To perform a "one-taIled test," whIch would be the
probability of gettmg a coeffiClent less than or equal to -0003439, we need to dIVIde the pnnted p­
value by two In other words, the probability of gettmg a coeffiCIent less than or equal to the
observed one, 1f the true coeffiCIent were zero, would be 2 756 percent

The format for tables A2-4 and A2-9, whIch contam the mulunorrnallogIt results, are
somewhat dIfferent The coeffiCIents appear across from therr names and underneath them m
parentheses are therr t-staUStICS GlVen the number of degrees of freedom m those tables, the t­
dIstnbutlon IS closely approxunated by the normal dlStnbutIon The p-values, therefore, can be
determmed from tables of the standard normal chstnbutIon, whIch are Wldely available The
probabilitIes of seekmg care m the first, second, and thIrd tnrnester are determmed snnultaneously
Only the coeffiCIents for the first two trImesters appear m those tables, because once the prechcted
probability of lI1ltIaung care m the first and second trnnesters are known, the probability of
lI1ltlatmg care m the thrrd tnrnester 18 known because all the women consIdered began prenatal care
at some ttme

In the sectlons dtscussmg mfluences on prenatal care, we consIdered the regressIOns usmg
the GO vanable, but not the CARE VarIable, because we dId not have data on where, when, and
how frequently for those who reported mechcal attentIon due to pregnancy comphcatIons, but no
prenatal care As can be seen, by companng the figures m tables A2-1 and A2-6 Wlth those m
tables A2-2 and A2-7, respeettvely, our results would have not changed much 1f we had used the
CARE regressIOn mstead of the GO regressIOn
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Table Al-I Bmary Loglt Results Urban

Dependent Vanable CARE

ObservatIons 1655 Degrees of freedom 1620

*** -Log LIkehhood 629164948 ***
Vanables Coefficients Std Error t-Stat P-Value

CONSTANT 0049998 1022538 0048896 0961002
EDUC 0135216 0022387 6039862 0000ooo
FIRST 0597827 0253522 2358084 0018370
AGEl -0398712 0252722 -1577670 0114641
AGE3 0395046 0248734 1588229 0112234
TPREG -0028343 0035979 -0787747 0430844
OU -0027205 0058573 -0464462 0642317
ONU 0368000 0613988 0599360 0548933
SINC 0196940 0080784 2437846 0014775
HUBB 0525014 0252267 2081184 0037417
PINC -0105685 0118247 -0893764 0371448
NPAR 0269697 0204746 1317226 0187763
ORINC 0347366 0218692 1588382 0112200
NOR -0099581 0057951 -1 718371 0085729
TV 0615151 0161569 3807352 0000140
NCOAST -0203670 0920946 -0221153 0824973
CCOAST -0125658 0936956 -0134113 0893313
SCOAST -0575505 0945466 -0608701 0542723
NSIERRA -0660215 1017262 -0649012 0516331
CSIERRA -1219543 0977465 -1247660 0212156
SSIERRA -1040077 0934412 -1113082 0265673
HJUNGLE -0400564 1042596 -0384199 0700831
JUNGLE -0790422 1148970 -0687940 0491491
NCONE -0553002 0487140 -1135201 0256291
SCONE 0778540 0722503 1077560 0281230
OTHER 0343581 0898781 0382275 0702258
OHHCP 0066950 0045565 1469305 0141750
OHPP -0006914 0016270 -0424943 0670878
OPOPP -0001700 0001151 -1476396 0139837
KM2 oo25סס0- 0020851 -0001186 0999053
HHCD 0079553 0055369 1436782 0150780
HPD 0031837 0042014 0757767 0448591
POPD -0003439 0001793 -1917875 0055127
PPRICE -0017034 0057505 -0296221 0767062
IPSS 2755013 1021653 2696624 0007005
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Table A2-2 Bmary Loglt Results Urban

Dependent Vanable GO

ObservatIons 1655 Degrees of freedom 1620

*** -Log LIkehhood 629164948 ***
Vanables CoeffiCIents Std Error t-Stat P-Value

CONSTANT -0178639 1017444 -0175577 0860627
EDDC 0136623 0021784 6271627 0000ooo
FIRST 0590016 0247656 2382404 0017200
AGEl -0307567 0249335 -1233551 0217370
AGE3 0312963 0241263 1297186 0194567
TPREG -0038772 0035089 -1104945 0269183
OLI -0017936 0063079 -0284346 0776145
ONU 0587247 0655947 0895266 0370645
SINC 0206143 0078272 2633679 0008447
HUBB 0489478 0251269 1948019 0051413
PINC -0100393 0116104 -0864678 0387216
NPAR 0202120 0198571 1017876 0308737
ORINC 0405150 0222785 1818574 0068976
NOR -0079988 0057328 -1395264 0162936
TV 0689413 0157107 4388180 oo11סס0

NCOAST -0298955 0916510 -0326189 0744281
CCOAST 0028001 0935400 0029935 0976119
SCOAST -0568854 0943089 -0603182 0546388
NSIERRA -0742698 1010362 -0735081 0462290
CSIERRA -1286934 0973408 -1322091 0186138
SSIERRA -0929855 0930561 -0999242 0317677
HJUNG -0537560 1031898 -0520942 0602407
JUNGLE -0715988 1141670 -0627141 0530567
NCONE -0626597 0467265 -1340988 0179924
SCONE 0777685 0672704 1156058 0247657
OTHER 0554533 0890763 0622537 0533589
OHHCP 0073657 0044658 1649360 0099074
OHPP -0003088 0015971 0193328 0846702
OPOPP -0001973 0001131 -1744333 0081101
KM2 -0007192 0020462 -0351466 0725239
HHCD 0097571 0054094 1803717 0071276
HPD 0049806 0041193 1209087 0226630
POPD -0003820 0001750 -2182534 0029070
PPRICE -0014359 0056017 -0256331 0797695
IPSS 2880683 1022558 2817134 0004845

92



Table A2-3 Bmary LOglt Results Urban

Dependent Vanable PUBUC (PUB)

Observanons 1292 Degrees of freedom 1256

*"'''' -Log L1kehhood 618648582 "'''''''
Vanables CoefficIents Std Error t-Stat P-Value

CONSTANT 0608948 0856119 0711289 0476905
EOUC -0068052 0021574 -3154282 0001609
FIRST -0196692 0208351 -0944044 0345147
AGEl 0208034 0275038 0756381 0449421
AGE3 -0486684 0269522 -1805732 0070960
TPREG 0046594 0046138 1009902 0312542
COMP 0039619 0170470 0232409 0816220
OU -0024507 0049959 -0490541 0623751
ONU 0044560 0348571 0127836 0898279
SINC -0291620 0049767 -5859646 000000o
HUBB 0136325 0291052 0468387 0639508
PINC 0117949 0107801 1094141 0273893
NPAR -0072905 0180405 -0404121 0686124
ORINC 0083798 0114715 0730490 0465091
NOR -0042526 0057090 -0744895 0456335
TV -0195079 0173533 -1124161 0260945
NCOAST 1267850 0724587 1749755 0080161
CCOAST 1572298 0713640 2203209 0027580
SCOAST 0853727 0712676 1197917 0230949
NSIERRA 1 735313 0847711 2047056 0040653
CSIERRA 1 737491 0790876 2196919 0028026
SSIERRA 1595082 0737994 2161376 0030666
HJUNG 0993783 0862080 1152774 0249003
JUNGLE 1366723 1024982 1333411 0182397
NCONE -0057582 0400779 -0143675 0885757
SCONE 1333899 0583896 2284482 0022343
OTHER 0522641 0754102 0693063 0488270
OHHCP 0796520 0464898 1 713321 0086653
OHPP -0345089 0175885 -1962013 0049761
OPOPP -0149622 0112013 -1335762 0181627
KM2 -0010545 0023571 -0447366 0654611
HHCD 1262096 0528533 2387921 0016944
HPD 1020662 0485640 2101685 0016944
POPO -0445530 0179501 -2482040 0013063
PPRICE 0051781 0069034 0750088 0453202
IPSS 0404436 0251250 1609699 0107464
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Table A2-4 UIban

MAXIMUM LIKELlliOOD ESTIMATES - WHEN3

Observanons 2584 Degrees of freedom 2510

-2*Log LIkebhood 2094542688 ***

VARIABLE FIRST TRIM SECOND TRIM

CONSTANT 6664742 6317101
( 1454945 ) ( 1370793 )

EDDC 0082111 0020724
( 2703516 ) ( 0641854)

FIRST -0089285 -0001305
(-0283129 ) (-0003912 )

AGEl -0467222 -0125085
(-1325992 ) (-0340801 )

AGE3 0071830 0022304
( 0205490) ( 0060631 )

TPREG -0120334 -0072022
(-2291757 ) (-1308941 )

eOMP 0673587 0371420

• ( 2523214) ( 1306385 )

OU 0037147 0112986
( 0215984) ( 0651231 )

OND -0401384 -0105131
(-0915052 ) (-0233810 )• SINe 0023468 -0035919
(0315236 ) (-0432649 )

HUBB 0517920 0415659
( 1496475 ) ( 1137848 )

• PINe 0701634 0616159
( 2736715 ) (2363367 )

NPAR -0974658 -0795884
(-3906583 ) (-3013795 )

• ORINe 0480153 0342007
( 1 710439 ) ( 1189838 )

NOR 0010632 0050127
( 0124159 ) ( 0566202)

• TV 0371750 0323108
( 1654983 ) ( 1353942 )

•
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Table A2-4 (contmued)

VARIABLE FIRST 1RIM SECOND TRIM

NCOAST -5785882 -6316607
(-1307590 ) (-1419961 )

CCOAST -5961620 -5448266
(-1312183 ) (-1193958 )

SCOAST -6413689 -6784226
(-1385901 ) (-1458521 )

NSIERRA -5963896 -6253103
(-1305922 ) (-1360252 )

CSIERRA -6194997 -6027447
(-1353402 ) (-1309966 )

SSIERRA -6119528 -6227532
(-1400740 ) (-1417629 )

HJUNGLE -6148956 -6411514
(-1300319 ) (-1347637 )

UUNGLE -6921760 -5965310
(-1412247 ) (-1208983 )

NCONE -0460931 -0155963
(-0721620 ) (-0235455 )

SCONE 0980564 0779104
( 1228036) ( 0931053 )

OTHER -0658523 0030519
(-0798303 ) (0036228 )

OIDICP -0457632 -0579291
(-0670007 ) (-0801365 )

OHPP -0228967 -0164469
(-0909347 ) (-0613342 )

OPOPP -0031912 -0006118
(-0138383 ) (-0025843 )

KM2 0031031 0005389
( 0898453 ) ( 0147157 )

HHCD -0076820 -0088252
(-0098132 ) (-0106459 )

HPD 0661916 -0014947
( 1096699) (-0022802 )

POPD -0108634 -0045270
(-0401506 ) (-0160107 )
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Table A2-4 (connnued)

VARIABLE FIRST TR1M SECOND TRIM

PPRICE 0292390 0307012
( 2827654) ( 2825776)

IPSS 0487982 0316777
( 0927265 ) (0578266 )

PUB -0676643 -0448956
(-2308770 ) (-1446734 )

( t-ranos m parentheses)
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Table A2-5 OLS Results Urban

Dependent vanable VMO

Observanons 1292 Degrees of freedom 1254
R-squared 0126 Rbar-squared 0100
ResIdual SS 215974 Std error of set 0415
Total SS 247169 F(38 ,254)=4 8952 P-value=O 00

VarIables CoefficIents Std Coef Std Error t-stat P-Value

CONSTANT 0486582 0000ooo 0143866 3382183 0001
WHEN9 0037188 0178024 0005926 6275806 0000
EOUC 0014814 0147607 0003475 4262439 0000
FIRST -0004664 -0004454 0034604 -0134775 0893
AGEl 0047478 0032203 0043247 1097834 0272
AGE3 0058349 0042859 0043192 1350927 0177
TPREG 0002416 0013868 0006888 0350760 0726
COMP 0086286 0083776 0027863 3096768 0002
OU -0003771 -0012889 0008507 -0443256 0658
ONU 0003069 0001369 0062132 0049397 0961
SINC 0006895 0048301 0004135 1667475 0095
HUBB 0062925 0044294 0043138 1458697 0145
PINC -0008301 -0019456 0016313 -0508840 0611
NPAR 0015003 0024145 0028955 0518128 0604
ORINC 0003508 0006075 0019066 0183965 0854
NOR -0011431 -0050079 0009300 -1229239 0219
TV 0067823 0073112 0027183 2495051 0013
NCOAST -0114204 -0081414 0120003 -0951676 0341
CCOAST -0037543 -0028869 0118553 -0316674 0751
SCOAST -0155967 -0102726 0119795 -1301944 0193
NSIERRA -0238186 -0166033 0142237 -1674572 0094
CSIERRA -0289886 -0176294 0131407 -2206008 0027
SSIERRA -0223670 -0142720 0121544 -1840236 0066
HJUNG -0177174 -0071838 0144714 -1224300 0221
JUNGLE -0204827 -0121633 0170640 -1200346 0230
NCONE 0069560 0048964 0061271 1135270 0256
SCONE 0171689 0090045 0079627 2156151 0031
OTHER 0085361 0028417 0094709 0901297 0367
OHHCP -0006350 -0067219 0077758 -0081659 0935
OHPP 0075942 0205624 0030029 2528914 0011
OPOPP -0005366 -0209588 0018752 -0286135 0775
KM2 oo59סס0 0000949 0003911 0015190 0988
HHCO 0152843 0140792 0087607 1744644 0081
HPD 0082769 0048337 0064005 1293168 0196
POPO -0048681 -0116562 0028100 -1 732429 0083
PPRICE 0001579 0006587 0010635 0148441 0882
IPSS 0101448 0074729 0042415 2391798 0017
PUB 0011962 0011493 0029166 0410127 0682
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Table A2-6 Bmary LogIt Results Rural

Dependent Vanable CARE

Observanons 2013 Degrees of freedom 1983

*** Log LIkehhood 1195 184537 ***
Vanables Coefficients Std Error t-Stat P-Value

CONSTANT -0384391 0356638 -1077820 0281114
EDDC 0138011 0022806 6051652 0000ooo
FIRST 0196078 0198822 0986198 0324036
AGEl -0072017 0193324 -0372519 0709506
AGE3 -0153455 0158529 -0967998 0333046
TPREG 0076814 0025278 3038765 0002376
OWNCASH -0091735 0127343 -0720377 0471293
SCASH 0093781 0069152 1356169 0175045
SED 0082983 0021425 3873206 0000107
HUBB -0314437 0196781 -1597904 0110064
HHCASH 0045645 0103211 0442251 0658307
FINC 0009819 0039791 0246757 0805096
NPH -0072099 0023245 -3101758 0001924
TV 0160311 0185702 0863270 0387989
NCOAST 0353631 0254092 1391747 0163999
CCOAST 0444735 0272859 1629906 0103121
SCOAST 0107717 0372161 0289437 0772247
NSIERRA -0285690 0238303 -1198854 0230585
CSIERRA -0729670 0259738 -2809252 0004966• SSIERRA -0565011 0249774 -2262093 0023692
HJUNG 0128016 0227838 0561874 0574202
OHHCP 0016871 0028304 0596064 0551132
OHPP 0024887 0008387 2967453 0003003
OPOPP -0004727 0010719 -0440947 0659252
KM2 -0011333 0034889 -0324823 0745315

• HHCD 0259166 0079852 3245584 0001172
HPD -0001277 0018607 -0068627 0945287
POPD -0076907 0023977 -3207552 0001339
INSUR 0622110 0336721 1847550 0064667
FARMER -0522965 0130024 -4022056 oo58סס0

•

•

•
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Table A2-7 Bmary LOgIt Results Rural

Dependent Vanable GO

ObservatIons 2013 Degrees of freedom 1983

••• Log Ltkehhood 1165177926 ***
Vanables Coefficients Std Error t-Stat P-Value

CONSTANT -0720682 0362174 -1989876 0046605
EDUC 0133932 0022558 5937209 0000ooo
FIRST 0232422 0199146 1167093 0243173
AGEl 0010919 0193577 0056404 0955020
AGE3 -0190534 0163669 -1164138 0244368
TPREG 0061336 0025837 2373992 0017597
OWNCASH -0148990 0146319 -1018255 0308557
SCASH 0078105 0064023 1219956 0222482
SED 0077757 0021378 3637309 0000276
HUBB -0218734 0201696 -1084475 0278154
HHCASH 0005571 0102078 0054576 0956477
FINC 0024042 0040724 0590369 0554943
NPH -0071066 0023650 -3004850 0002657
TV 0070013 0181871 0384962 0700266
NCOAST 0581827 0256307 2270040 0023205
CCOAST 0546816 0273391 2000123 0045487
SCOAST 0067156 0366410 0183280 0854578
NSIERRA -0264265 0244251 -1081942 0279278
CSIERRA -0699156 0265558 -2632785 0008469
SSIERRA -0382930 0253801 -1508778 0131355
HJUNG 0254054 0230236 1103451 0269831
OHHCP 0052729 0028448 1853531 0063806
OHPP 0026716 0008464 3156258 0001598
OPOP -0020293 0010748 -1888036 0059021
KM2 0002644 0034963 0075627 0939716
HHCD 0302660 0081003 3736415 0000187
HPD 0003296 0018758 0175712 0860521
POPD -0096353 0025104 -3838176 0000124
INSUR 0644527 0325207 1981898 0047491
FARMER -0498861 0130116 -3833958 0000126
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Table A2-8 Bmary Loglt Results Rural

Dependent Vanable PUBUC

Observanons 676 Degrees of freedom 645

*** Log LIkebhood 329156777 ***
Vanables CoefficIents soo Error t-Stat P-Value

CONSTANT 0955044 0761458 1254231 0209758
EDUC -0055099 0036636 -1503940 0132597
FIRST -0120409 0355831 -0338389 0735070
AGEl 0303843 0354173 0857895 0390951
AGE3 -0264580 0326923 -0809305 0418340
TPREG 0012976 0048934 0265161 0790885
COMP -0251548 0216560 -1161562 0245413
OWNCASH -0331058 0274036 -1208082 0227016
SCASH 0059274 0090103 0657849 0510635
SED -0018215 0035738 -0509686 0610271
HUBB -0780896 0457334 -1 707498 0087730
HHCASH 0031712 0163257 0194244 0845985
FINC -0085842 0065522 -1310133 0190151
NPH 0017300 0046909 0368792 0712283
TV -0051987 0276959 -0187707 0851106
NCOAST 0008013 0498468 0016075 0987174
CCOAST 0977343 0504125 1938692 0052539
SCOAST 2068172 0718322 2879171 0003987
NSIERRA 1117324 0537130 2080175 0037509

• CSIERRA 2008990 0591650 3395573 0000685
SSIERRA 4170319 1083791 3847900 0000119
HJUNG 1289650 0438400 2941719 0003264
OHHCP 0065022 0057041 1139919 0254320
OHPP -0013624 0016858 -0808152 0419003
OPOP 0002665 0022079 0120720 0903913

• KM2 0020348 0084733 0240143 0810220
HHCD 0135014 0159958 0844060 0398636
HPD 0005916 0029758 0198809 0842412
POPD -0027922 0049302 -0566346 0571159
INSUR 1555296 0729954 2130678 0033116
FARMER -0272764 0238177 -1145217 0252119

•

•

•

•
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Table A2-9 Rural

MAXIMUM LIKEUHOOD ESTIMATES - WHEN3

-2"'Log Llkehhood 1293406462

ObservatIons 1352 Degrees of freedom 1288

VARIABLE FIRST TRIM SECOND TRIM

CONSTANT 0201881 0709810
( 0218641 ) ( 0805889 )

EDUC 0051185 0021398
( 1204095 ) ( 0491565)

FIRST 0280890 0209172
( 0637491 ) (0457622 )

AGEl 0526516 0466630
( 1196613 ) ( 1027088 )

AGE3 0617662 0044819
( 1662566) ( 0116413 )

TPREG -0051436 0000372
(-0905438 ) (-0006470 )

COMP 0734718 -0058159
(2853951 ) (-0211327 )

OWNCASH -0328540 0031018
(-0958266 ) (0099171 )

SCASH 0095652 -0031053
( 0869678 ) (-0242911 )

SED 0037352 0020809
(0899527 ) (0490489 )

HUBB -0288332 -0447158
(-0582408 ) (-0903639 )

HHCASH 0087721 -0299021
( 0438582) (-1137128 )

FINC 0105814 0164457
( 0737141 ) ( 1150106 )

NPH 0018615 0044552
( 0323303 ) (0761246 )

TV 0864713 0507663
( 2305021 ) ( 1299402)

NCOAST 1222799 -0025147
( 1862060) (-0040456 )
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Table A2-9 (contInued)

VARIABLE FIRST TRIM: SECOND TRIM:

CCOAST 0564717 0222752
( 0861906) (-0364970 )

SCOAST 1 733211 0834332
( 1948465 ) ( 0954613 )

NSIERRA 0595727 0688386
(0852853 ) ( 1086384)

CSIERRA 0599022 -0254954
( 0894357 ) (-0408973 )

SSIERRA 0700427 0705204
( 1074355 ) ( 1210512 )

HJUNGLE 0789355 0180472
( 1376902 ) ( 0351477 )

OHHCP 0016690 0012980
( 0269704) ( 0211431 )

OHPP -0035266 -0019765
(-1841254 ) (-1051462 )

OPOPP 0002836 0016378• ( 0115499 ) (0675779 )

KM2 0034893 0076311
( 0280120) ( 0702303 )

HHCD -0213596 -0170843

• (-1325649 ) (-1000376 )

HPD -0009931 -0023033
(-0297114 ) (-0591585 )

POPD 0050627 -0037833

• ( 0933022) (-0580573 )

INSUR 0347263 -0365466
( 0671728 ) (-0664670 )

FARMER -0225153 -0407056
(-0799809 ) (-1402986 )

• PUB -0435869 -0216156
(-1546777 ) (-0746494 )

(t-rattos m parentheses)

•
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Table A2-10 OLS Results Rural

Dependent vanab1e VMO

Observattons 676 Degrees of freedom 643
R-squared 0235 Rbar-squared 0197
ResIdual SS 84663 Std error of est 0363
Total SS 110669 F(33 .643)=6 1722 P-value=O 00

Vanables CoeffiCIents Std Coef Std Error t-stat P-Value

CONSTANT 0295251 0000ooo 0120462 2450996 0014
WHEN9 0055377 0305434 0006754 8198840 0000
EDUC 0020087 0192239 0005166 3887864 0000
FIRST 0036476 0032906 0050953 0715874 0474
AGEl -0038551 -0031269 0049840 -0773484 0439
AGE3 -0060556 -0054210 0048632 -1245181 0213
TPREG 0004679 0037015 0007312 0639938 0522
COMP -0020459 -0022693 0032487 -0629766 0529
OWNCASH -0043899 -0044536 0037376 -1174505 0240
SCASH 0002275 0006191 0013768 0165214 0869
SED -0009261 -0092976 0005250 -1 763926 0078
HUBB 0169849 0136326 0061091 2780262 0005
HHCASH 0012221 0019289 0025647 0476501 0634
FINC 0002736 0012406 0008142 0336091 0737
NPH -0009190 -0057740 0007003 -1312267 0189
TV 0006735 0006998 0041062 0164027 0870
NCOAST 0044737 0044202 0082806 0540261 0589
CCOAST 0031959 0034270 0081967 0389903 0697
SCOAST -0084328 0048595 0097642 -0863647 0388
NSIERRA -0159062 -0108360 0088475 -1 797822 0072
CSIERRA -0131734 -0094648 0086992 -1514311 0130
SSIERRA -0241723 -0174903 0082630 -2925354 0003
HJUNG -0147498 -0124997 0074035 -1992266 0046
OHHCP 0016673 0170839 0007612 2190501 0028
OHPP 0004492 0079650 0002500 1796920 0072
OPopp -0010535 -0278673 0002954 -3566569 0000
KM2 -0000492 -0001623 0014205 -0034606 0972
HHCD 0032853 0082698 0021209 1549007 0121
HPD -0001710 -0014898 0004633 -0369062 0712
POPD -0016942 -0127242 0007419 -2283758 0022
INSUR 0142225 0082937 0065258 2179420 0029
FARMER -0046721 -0057645 0034901 -1338701 0181
PUB 0082615 0089101 0034593 2388185 0017
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AppendIx 3. The Decomposition Methodology

Let ~ be a column vector of coefficients and let x be a column vector of mdependent
vanables

Define

19t(x) = eJ\Pex'ID-
(1+exp(£'13)) and ols(x) =x'~

•

•

•

•

•

•

•

Let I be a column vector of the lower mdependent vanables, let u be a column vector of
the upper mdependent vanables, let m be a column vector of the average values of the mdependent
vanables between the two groups

m = l.±J!
2

Define VI to be equal to m except that the I-th element of m IS replaced by the I-th element
m I Define WI to be equal to m except that the I-th element of m IS replaced by the I-th element
m u Now m the two bmary loglt cases the percentage of the change attnbuted to a given
mdependent vanable IS just

1tj = Igt(wJ - 19tevJ • 100
19t(m)

In the case of an ordInary least squares regression the percentage of the change attnbuted
to a gIVen mdependent vanable IS just

1tj = olsCw,) - olsCv,) • 100
ols(m)

The case of the multmonual loglt regression IS shghtly more difficult Let ~1 be the
coefficients for the first trimester and let ~2 be the coeffiCients for the second trimester Let

mnl(x) = expCx'~.....) -=-_...,.
(exp(x'~) + exp(x'ID + 1)

Now a percentage of the change m the first trimester probability attnbuted a given
mdependent vanable IS just

1t1 = mnl(wJ - mnlevJ • 100
mnl(m)

The probabiliues for the other tnmesters are easily obtaIned by redefimng mnl(x) to the
predicted probability for that tnnlester

When groups of vanables are changed slffiultaneously, we need to alter the mterpretatIon of
the WI and the VI above Now, WI IS set equal to m except that all the vanables m the I-th group
are set equal to therr values m the u vector and VI IS set equal to m except that all the vanables m
the I-th group are set equal to therr values m the I vector GlVen thIS change, the formulae above
produce the percentages of the change attnbutable to a given group of vanables

The groups were deternuned by mcludmg all women who had predicted probabilitIes of
recelvmg care that were Wlthm ±O 02 of the reqwred probability for the wban groups and ±O 05
for the rural groups For example, for the rural area, the proportIon m the populatlon WIth prenatal
care was 0415 Therefore, the average use group was compmed of all the women m the rural
sample With predicted probabilitIes of seekmg care between 0 365 and 0 465
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