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Abstract

Prenatal care saves the lives of mothers and their children and improves the quality of their
hives Ths paper examines the use of prenatal care among Peruvian women during 1982-84 It
considers four dimensions of prenatal care behavior (a) the decision to seek care, (b) the decision
on where to seek care, (c) the decision on when to minate care, and (d) the decision on the
number of prenatal care visits Our primary aim 1s to 1dentify government policies that would
facilitate the use of prenatal care

We use data from the Encuesta Nacional de Nutricién y Salud (the ENNSA survey), which
1s composed of a stratfied random sample of 19,277 households mnterviewed between Apnl and
November 1984 (INE 1986) Our study mncludes both a descriptive and an analytic analysis of
these data

Dunng 1982-84, 82 percent of pregnant women in urban Peru had at least one prenatal care
check-up In rural areas that figure was 35 percent The use of private prenatal care was similar
mn urban and rural areas, 20 percent and 17 percent of all prenatal care, respectively Pubhc care
was much less common 1n rural areas About 78 percent of all care in urban areas was 1 public
facihties, compared with around 53 percent mn rural areas The reduced use of public prenatal care
m rural areas compared with urban areas was balanced by a roughly comparable increase in the
amount of care performed at home

Urban women imtiated care much earlier than rural women Of those urban women that
used prenatal care, 62 percent mitiated care m the first trimester of their pregnancy, while only
some 38 percent of the rural women mmtated care this early About two-thards of all rural women
using care made three or fewer prenatal care visits, while for urban women that proportion 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 imnterest in policy analysis, we divided the women in both the urban and
rural areas mnto three groups based on their use of prenatal care the low use group, the average
use group, and the high use group These three groups represent different socioeconomic and
cultural strata of Peruvian society The core of the study 1s an analysis of why the prenatal care
behaviors of the different groups vanied We divided the hst of potential vanables associated wath
differences mn prenatal care behavior mnto a number of categones, including demographic varables,
socioeconomuc and household structure vanables, regional vanables, accessibility measures, and
measures of price and quality of available health care



An mportant vanable for understanding which urban women seek health care 1s the quality
variable, measured by whether or not women have access to hospitals run by the Instituto Peruano
de Segunidad Social (IPSS) Our analysis indicates that if the Government of Peru could make
hospitals with the IPSS level of quality 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 again, the woman'’s education proved to be one of the most important
vanables for understanding differences in prenatal care behavior across groups For example, this
variable alone accounts for around 41 percent of the difference in behavior between the urban low
use and average use groups In terms of seeking prenatal care, and 31 8 percent of the difference
terms of visits per month Further increases in women’s educational levels would certainly help
mmprove the levels of prenatal care in urban areas, although these are already reasonably hugh In
contrast, improving women'’s educational levels 1s virtually a prerequisite for any improvement 1n
rural areas

The women 1n the rural low use group had virtually no education, hived 1n areas with few
facihities, and had virtually no access to health msurance Our results indicate that no single policy
will have much of an effect on their prenatal care behavior A simultaneous program that provided
them with at least four years of education, increased the number of hospitals and health centers n
rural districts from 04 to 3 and increased the proportion with access to high-quahty health care
facilities from O to SO percent would increase 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



Introduction

Pregnancies result 1n new lives, but all too often 1n death as well "Over her lifetime the
average woman 1n the developing world except China faces 1 chance in 33 that pregnancy or
childbirth will cause her death” (Population Information Program, 1988, p 2) Most of these
deaths are avoidable they are associated with poor nutrition and madequate health care
Govemments all over the world have policies aimed at increasing prenatal health care coverage and
decreasing maternal and infant mortality rates

Studies based on mnformation gathered from countries at different levels of development
around the world claim that prenatal care 1s a factor that directly influences infants’ birthweights,
and hence therr chances of surviving to adulthood (Donaldson and Bill, 1984) Experts
acknowledge that close momntoring of pregnant women 1s only one of the benefits of prenatal
care Women that choose to have regular check-ups during their pregnancies are more hkely to
make other adjustments in thewr hives to improve their health and that of their children, ke not
smoking, getting more rest, and eating more nutriious foods In Peru, where the infant mortality
rate was 10 percent in 1983 (World Bank nd ), both the quantity and quality of hife for mothers
and children can be improved through the provision of more and better prenatal care

Peru has a mixed public/private system of health care delivery According to Zschock
(1988, p 12), 66 5 percent of Peru’s health care expenditures mn 1984 were made by the public
sector and 33 5 percent by the private sector The Peruvian Institute for Social Secunity (IPSS)
was responsible for 49 percent of the public expenditures, the Mimmstry of Health for 41 percent,
and other governmental groups, such as the armed forces and the pohce, for the remamnder We do
not know of any figures on expenditures per patient, but we can get a rough approximation to this
from Mesa-Lago (1988, p 229) He wrote "IPSS spends more on health care annually than the
Ministry of Health does , but covers only half as many people at over twice the cost per capita "
From our data, 1t appears that this additional cost was translated mto health care of considerably
higher perceived quality

Care at IPSS facihties, ke those of the Mmnistry of Health, 1s provided at little or no cost
IPSS care, however, was avaulable only to a select group of Peruvians, mamly employees of firms
m 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
incentive to seek prenatal care According to Peruvian law, if their pregnancies were certified by
an IPSS doctor, they were allowed 60 days of paid maternity leave at 60 percent pay, if they
worked 1n the private sector, and 100 percent pay, 1if they worked for the government (Peruvian
Law Number 285, articles 14-18, 20, 21, 23, 24, 26, 27, 29, and 33)



This paper focuses on the factors that influence the use of prenatal care in Peru In
particular, we wanted to find out if policies exist that the government could implement to improve
the use of that care Our report 1s divided nto 5 sectons In the second section, we discuss our
data set, the Encuesta Nacional de Nutricién y Salud, a health and nutrition survey taken in 1984
We report on the ongmns of the data as well as provide a set of descriptive statistics about prenatal
care and the delivery of the child In the third section, we describe the vaniables which we use in
our study In the fourth section, we consider the factors influencing prenatal care behavior in
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 mtiate care, and (4) the decision
on how frequently to recerve care We 1dentify three groups of women according to their
hkelihood of using prenatal care, a low use, an average use, and a high use group We compute
the contributions of the various factors to the inter-group differences in behavior for each of those
four dimensions of prenatal care In the fifth section, we repeat our analysis for rural areas Our
paper concludes with a summary of our findings

Our report has three appendixes Appendix 1 contains some nteresting descriptive statistics
that were not immediately germane to the discussion on the ENNSA data. Appendix 2 includes
the statistical results that underhe our analysis of influences on prenatal care use Appendix 3
discusses the decomposition techmque used and describes how the groups we 1dennfied were
chosen

The ENNSA Survey Data

The ENNSA survey (National Survey on Nutrition and Health) was the first one of 1its kand
in Peru (INE 1986) It was financed by the United States Agency for International Development
(USAID), and was carried out by the National Institute of Statistics (INE) and the Mimstry of
Health USAID, the United States Center for Disease Control, the Pan Amencan Health
Orgamzation, and the United Nations Statistics Office provided techmcal supervision

A random sample of 19,277 households was nterviewed during Apnl through November
1984 The survey was mterested in those people living 1n single, noninstitutional dwellings The
survey did not include three departments, Ayacucho, Apurimac, and Huancavelica, because they
had been declared to be 1n a state of emergency at the time of the survey All 21 other

departments and the constitutional province of Callao were surveyed at both the urban and rural
levels

Peru 1s divided 1nto three markedly different geographic regions The coast 1s a semudesert
area, mostly at sea level, where Peru’s largest population centers are located, including the Lima-
Callao metropolitan area. Over half of Peru’s 19 mullion people live along the coast and most



major economic activities are located here, both agricultural and industnal, even though the coastal
region 1s only 11 percent of the country’s terntory

The Sierras are the Peruvian Andes They separate the coast from the jungle Forty
percent of Peru’s population hives mn the Sierras, which make up nearly a quarter of the total land
area Most population centers 1n this region are located between 6,700 and 11,600 feet above sea
level

The third region 1s the jungle It 15 divided mto two areas, the high jungle, which 1s close
to the Sierras, and the low jungle or Amazones, which are flat tropical lands further to the east
Ten percent of Peru’s population lives here in scattered towns located along the nvers Most
people have very limuted access to the rest of the country This region has the lowest level of
socioeconomic development, even though 1t has been the focus of extensive o1l extraction activities

Peru’s climate 1s greatly affected by the Andes and a strong sea current, the Humbolt
Peru’s chimate 1s extremely vaned, as 1s its ecology The coast has moderate temperatures and 1s
humid, but has imited rainfall In the Sierras the weather varies from moderate to very cold, with
a ramny season from November to April In the jungle, the weather 1s hot and hurmd with
abundant rain between November and May

In this paper, Peru’s departments are aggregated into geographical regions These regions
cover areas that share simlar socioeconomic charactenistics, but which are different from each
other The regions we used are (a) metropolitan Lima (Lima-Callao), (b) north coast, (c) central
coast, (d) south coast, (¢) north Sierra, (f) central Sierra, (g) south Sierra, (h) high jungle, and (1)
low jungle

In 1985, 67 percent of the population hved mn urban areas and 33 percent mn rural areas
The census figures for 1941 and 1981 show almost a complete reversal of figures for urban and
rural areas 1 1941, 35 4 percent of the population was urban, while 64 6 percent was rural, 1n
1981 64 8 percent was urban and 35 2 percent was rural (INE 1984)

The basic mformation for the statistical design of the ENNSA survey was obtamned from
the 1981 census on populaton and dwellings Sample units were defined for the urban and rural
areas based on this nformation The urban primary sample units (urban PSU) were all urban
towns with 2,000 or more mhabitants Rural pnmary sample units (rural PSU) were towns with
less than 2,000 inhabitants, further divided into two types areas classified as rural in the census,
with approximately 100 dwellings and 500 people, and areas considered urban 1n the census, with a
population between 500 and 2,000 people Each PSU was divided mnto clusters of 100 private
dwellings, which were the smallest sample umts



The ENNSA data were collected using a stratified random samphing design, and the survey
covered populations that had previously been classified by socioeconomic strata

The data used n this study

This study of prenatal care in Peru uses the ENNSA data supplemented wath provincial and
district level data on health care facilines, such as hospitals, health centers, and health posts,
together with data on population and geographical size (ANNSA-Peru 1985, annex 2, INP 1985)
We restricted our study to women who had completed a full-term pregnancy in the two years prior
to the ENNSA survey We selected this ime period for three reasons First, we were mnterested mn
the influence of factors such as spouse’s mcome, ownership of items like televisions and
refrigerators, and household structure (number of unmarried children, number of grandparents living
i the household, and so on), on decisions about prenatal health care Measures of these variables
were collected at the time of the ENNSA survey Hence, the shorter the time period that we
selected, the more hikely that the ENNSA data would be vahid Second, the shorter the time
penod, the less likely that respondents would make recall errors mn such details as when prenatal
care was mtiated and the number of prenatal visits The third reason 1s that, the longer the time
pentod selected, the larger the sample Our choice of two years prior to the ENNSA survey was
thus a compromuse between conflicting considerations

We did not consider women who had reported muscarnages for three reasons First, the
nuscarriage rate i the ENNSA sample was low, suggesting that muscarriages were underreported
We suspect that the underreporting of muscarriages 1s not just random, but may be correlated with
variables such as education, income, and region Second, abortions and muscarnages are
aggregated nto a single category and behavior toward prenatal care 1s hikely to differ according to
whether or not the mother intends to abort the pregnancy Third, the mterval over which prenatal
care could be mitiated vanes with the length of the gestation period prior to the muscarnage We
have no information on whether a woman who muscarnied m, say, the second month of pregnancy
without prenatal care would have otherwise mitiated care subsequently Smce we do not have data
on the month 1n which muscarnages took place, we could not have made the statistical corrections
needed for the analysis, even 1if we had thought that the data were strong enough to do so

Descripaive analysis of the ENNSA data

This section presents some general statistics about Peruvian women who had a full-term
pregnancy 1n the two years prior to the survey Each observation in the ENNSA survey comes
with a weight that 1s equal to the number of people in Peru represented by that observation Let
us suppose that the ENNSA survey sampled 1 out of every 500 women 1n the urban area of the
central Sierra and 1 out of every 250 women 1n the rural area of the central Sierra. If this were



the case, then, every ENNSA observation i the urban area of the central Sierra would represent
500 women and every observation in the rural area of the central Sierra would represent 250
women These samphing weights vary considerably even within departments All the tables i this
section use weighted data. This means that the numbers 1n the tables are not the raw figures found
in the ENNSA survey, but the ENNSA survey expanded to represent the entire Peruvian
population

Table 1 shows the percentage of mothers who received prenatal care According to the
ENNSA estmates, 1f every woman 1n Peru had been sampled, there would have been 535,875
urban women and 348,756 rural women who would have reported a completed pregnancy that
termmated mn the two years prior to the survey The four vanables 1n table 1 are (a) use of
prenatal care, (b) source of prenatal care, (c) month of imtiation, 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) recerved their care at a public
hospatal, 20 percent went to a private chimic, 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 which they received their care were much more evenly represented 25 percent
received care m a pubhc hospital, 17 percent at a pnivate climic, 17 percent at a health center, 21
percent at a health post, and 18 percent at home

Not only did urban residents seek care far more frequently than rural residents, the urban
women also mtiated care much earher Among those who received prenatal care, 62 percent of
the urban women began care 1n the first trimester of their pregnancy, compared with 38 percent in
the rural area

As we mught expect, among women who received care, urban women have more prenatal
care visits than rural women About two-thirds of all rural women with care had three or fewer
prenatal care visits, while for urban women that proportion was less than one-quarter Around 41
percent of urban users of prenatal care had seven or more visits, compared with roughly 10 percent
of the rural users



Table 1 Percentage of Mothers Using Prenatal Care, Source of Care, Month of Initiation, Number
of Prenatal Care Visits, 1984

Urban Rural
1 Percentage using prenatal care
Prenatal care 8199 3531
No prenatal care 18 01 64 69
2 Place of prenatal care (percent)
Public hospital 5541 2512
Public health center 14 89 1737
Public health post 685 2076
2Pnivate chinic 2041 17 48
Community center 009 107
Home 215 17 88
Other 020 033
3 Month of first prenatal care visit (percent)
First month 2168 765
Second month 1703 849
Third month 2354 2177
Fourth month 1186 1288
Fifth month 6 80 842
Sixth month 925 1367
Seventh month 481 1150
Eighth month 388 993
Ninth month 115 568
4 Number of Visits (percent)
2-3 visits 2364 67 26
4-6 visits 3540 2241
7-9 visits 3203 885
120+ visits 892 148

Note The data n this table are computed from weighted observations from the ENNSA survey
The urban data are based on 2,904 observations, which represent 535,875 urban 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) contains information about the
tape’s contents

Table 2 presents data on who provided prenatal care, who assisted the dehvery, and the
place of delivery In urban areas, 96 percent of all prenatal care visits were performed by a doctor,
obstetrician, or nurse, while in rural areas that figure was 61 percent In rural area, 12 percent of
all prenatal care was provided by sanitanos or health aides, generally people with mumimal traming
i health care, and 24 percent by midwives



'I(;able 2) Who Provided Prenatal Care, Who Assisted Delivery, and Place of Dehvery, 1984
ercent

Urban Rural
1 Who provided prenatal care
Doctor, obstetrician, or nurse 96 08 60 55
Sanitanio (health aide) 085 1235
Health promoter 007 172
Midwife 281 2364
Traditional healer 015 115
Other 003 059
2 Who assisted delhivery
Doctor, obstetrician, or nurse 8035 1332
Samitario (health aide) 071 109
Health promoter 009 053
Midwife 12 49 4122
Traditional healer 012 078
Relative 584 40 62
Other 017 099
No one 023 146
3 Place of delivery
Public hospital 6412 987
Public health center 112 112
Public health post 049 039
Private chnic 9 69 130
Community center 001 010
Home 2417 86 67
Other 039 055

See note to table 1

Source Tabulations from the ENNSA survey tape

Doctors, obstetricians, or nurses attended 80 percent of all births 1n urban areas, as opposed
to only 13 percent of the births mn rural areas In rural areas, most delivenies were assisted by a
midwife (41 percent) or a relative (41 percent) In urban areas, the percentage of births attended
by mudwives and relatives was 12 and 6 percent, respectively In urban Peru, 64 percent of all
children were delivered at a pubhic hospital, 24 percent at home, and 10 percent m a private
chimc In rural areas, the situation 1s very different 87 percent of all children were dehivered at
home and 10 percent were dehvered in a hospital

The Lima-Callao area domunates urban Peru, 44 percent of the recent urban mothers hived
there The north coast had the next largest concentration of recent urban mothers with 18 percent
The regions with between 6-9 percent of the women nclude the central coast, the central Sierra,
the south Sierra, and the low jungle The remaining regions had around 2 percent of the relevant



populaton The largest concentration of recent rural mothers 1s in the Sierra, with 26 percent n
the north Sierra, 23 percent n the central Sierra, and 17 percent in the south Sierra. The jungle 1s
next i importance with 11 percent in the high jungle and 7 percent 1n the low jungle The north
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
varied greatly across the regions Let us consider the urban area first In Lima-Callao, 90 percent
of the women received prenatal care On the coast, the percentages were also high, ranging from
80 to 85 percent 1n the three coastal areas In general, the lowest prenatal care use rates were 1n
the Sierra, where they ranged from 66 to 73 percent. In the jungle regions, the percentage of care
use was 78 percent 1n the high jungle and 71 percent in the low jungle

In the rural areas, the general regional pattern of use 1s sumular, although the over all level
1s much lower The prenatal use rates are highest in the three coastal regions, mtermediate n the
two jungle regions, and lowest in the Sierra.

The second panel of table 3 shows the relationship between use of prenatal care and level
of education The mmportance of education to a woman’s decision to use prenatal care 1s clear In
urban areas, 54 percent of women with no education received prenatal care This percentage nses
steadily with educational level until 1t reaches 99 percent for women with a college educatton In
rural areas, the relationship 1s more spectacular Women with no education received prenatal care
only 24 percent of time The figure then nses steadily with level of education, and 91 percent of
women with a college education used prenatal care The increase in prenatal care use with
education bodes well for future increases n the use of prenatal care because the education of
Peruvian women 1mn both urban and rural areas has been ncreasing over time *

The third panel of table 3 presents information on the place of delivery Of urban women
who had prenatal care, only 17 percent delivered at home, while among those who had no prenatal
care 56 percent delivered at home and 42 percent in a public hospital. In the rural areas, among
women with prenatal care, 73 percent delivered at home, while for those without care, the
percentage rose to 94 percent. As mn the urban areas, the mamn alternative mn rural areas was
delivery n a public hospital, but in contrast, that altemative was rarely chosen.

1 See appendix tables A1-3 and A1-4 1 appendix 1

10



Table 3 Women Receiving Prenatal Care by Region, Education, and Place of Dehvery for
Women With and Without Prenatal Care, 1984

(percent)
Urban Rural

1 Prenatal care by region
North coast 8007 5317
Central coast 84 81 6510
South coast 8168 6320
North Sierra 66 47 24 84
Central Sierra 66 19 3014
South Sierra 72 67 29 66
High jungle 7773 43 67
Low jungle 7131 40 67
Lima-Callao 89 60 -
2 Prenatal care by education
None 5427 2431
Elementary 7291 3937
Hagh school 8876 6161
College 99 02 0135
3 Place of dehvery for women with and without prenatal care

With Without With  Without
Public hospital 6906 4161 2044 409
Public health center 134 012 269 027
Pubhic health post 053 034 073 020
Private clinic 11 60 101 261 058
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 n this table 15 2,894 In table 1, the number of cases 1s
2,904 The nussing ten cases are due to errors in the vanable that tells us whether the woman
hived m province 1 or not

Source Tabulations from the ENNSA survey tape

Table 4 shows the relationship between prenatal care and pregnancy and delivery
comphcations The pregnancy comphcations vanable 1s derived from an ENNSA question that
asked whether the woman had any pregnancy comphcations for which she sought medical
attention ‘Thus, the pregnancy comphcations vanable 1s really a compound of two conditions (a)
the woman had a pregnancy comphcation, and (b) she sought medical care because of it. As can
be seen from the no care column, some women reported having seen someone for a pregnancy
complication and also reported that they had no prenatal care
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Table 4 Pregnancy and Delivery Complications by Prenatal Care Status, 1984
(percent)

Care No care
1 Complcations expenenced by urban women
Pregnancy comphications 2246 917
Delivery comphications 1824 1151
Delivery and pregnancy complications 3904 3672
2 Comphcations expenienced by rural women
Pregnancy comphcations 2598 700
Delivery complications 1395 702
Delivery and pregnancy complications 28 66 3369

See note to table 1

Source Tabulations from the ENNSA survey tape

One striking feature of table 4 1s that women who had prenatal care were more likely to
have pregnancy complications than those who did not receive care In the urban area, for example,
22 percent of those women who had prenatal care had pregnancy complications, while only 9
percent of those with no prenatal care did The relationship works both ways Prenatal care 1s
likely to reduce the frequency of pregnancy complications, but the presence of pregnancy
complications 1s hikely to induce prenatal care Further, women who were receiving prenatal care
may have been more likely to discover comphcations than women who were not It 1s also
interesting that women who had prenatal care were more likely to have delivery comphcations than
those who did not In the rural area, for example, 7 percent of the women who did not have
prenatal care had delivery comphcations, while 14 percent of those who did have prenatal care had
delivery comphcations If the hikelihood of delivery complications motivates prenatal care use,
these results are not surprising 2

Table 5 compares the weighted and unweighted percentages who sought prenatal care and
the weighted and unweighted percentages of those with care who received it at a public
mstituion.  The first panel shows these percentages for urban areas cross-classified by region and
whether or not the woman lived in province 1 of her department. Departments in Peru are
equivalent to U S states and provinces to counties Province 1 1s the province contaiming the
department’s capital city The division between the capital provinces and other provinces 1s made

2 Dehvery comphcations, ike pregnancy comphications, may be culturally defined The people
who sought prenatal care may have been more prone to report both pregnancy and delivery
comphcations This may account for some of the observed relationship
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here because the former tend to have larger populations and more health care facilines than the
latter The second panel presents the same information for rural areas of Peru

We present table 5 to demonstrate that given the cross-classification there, the percentages
who recerved prenatal care and the percentages who received public care are quite sumilar mn the
raw ENNSA data and m the weighted figures For simphcity, 1n the analysis that follows we use
unweighted observations, knowing that the inferences that we make from the unweighted figures
are not hikely to be too different from those that we would make for the Peruvian population more
generally

Vanables Used

We could go about trymg to understand the numbers presented n the previous section by
creating cross-tabulations While this techmque 1s useful, we would soon have too few
observations 1n each cell to allow for a meamngful analysis Instead, we apphed simple statistical
techmques for the purpose of describing the data We study the choice of whether to seek prenatal
care or not using a binary logit regression, the choice of whether to seek public prenatal care or
private prenatal care using another binary logit regression, the choice of i which trimester to
mitiate care using a multinommal logit regression, and the choice of how many visits to make each
month using an ordinary least squares regression All of these are techmques that measure the
correlation between a dependent vanable and an mndependent vanable, holding constant a set of
other independent variables We are engaged 1 data description here, not structural modehng

In carrying out the statistical analysis for the urban area, we used a subset of the ENNSA
data m which we could identify the relationship of every person in the household to everyone else
m the household We did this because we were interested m learming whether the distnbution of
mcome among household members influenced women’s prenatal care behavior In rural areas,
where farm mcome was not disaggregated across mndividuals 1n the household, we took the simpler,
and more usual, approach of considering farm mncome as a vanable without attributing 1t to any
particular household member
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Table 5 Companison Between Weighted and Unweighted Percentages of Those With Prenatal
Care and Those With Public Prenatal Care

Unweighted Weighted Unweighted Weighted
Any Any

Prenatal  Prenatal Public Public

No Care Care No Care Care

Urban regions cases (%) (%) cases (%) (%)
North 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
North 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 Public Public

No Care Care No Care Care
Rural regions cases (%) (%) cases (%) (%)
North coast 333 54 53 135 59 59
Central coast 273 65 65 170 78 77
South coast 64 63 63 39 90 o1
North 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

* QOther provinces of Lima department are included n central coast

Note The total number of cases in this table 1s 2,894 In table 1, the number of cases 1s 2,904
The mussing ten cases are due to errors mn the vanable that tells us whether the woman hived mn
province 1 or not.

Sources Tabulations from the ENNSA survey tape
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Table 6 contains the definiions of the vanables used in the statistical analysis They are
divided mto two groups The first group contains the vanables to be explamned (the dependent
vanables), while the remaming group 1s made up of seven sets of explanatory varables (the
mndependent vanables) ?

Table 6 Defimtion of Vanables

Dependent vanables

CARE Dummy, 1 if the woman had prenatal care or only went to a doctor or nurse due
to pregnancy comphcatons

GO Dummy, 1 if she had prenatal care
PUB Dummy, 1 if she had prenatal care in a public facility
PRI Dummy, 1 if she had prenatal care m a private facility

WHEN3  Tnmester when she had her first prenatal visit
VMO Number of prenatal visits per month

In ndent v 1

1 Demographic vaniables
AGE1 Dummy, 1 if age at dehivery was under 20 years

- AGE3 Dummy, 1 if age at delivery was over 35 years

TPREG  Total number of pregnancies
COMP Dummy, 1 if she had pregnancy complications
FIRST Dummy, 1 if this 1s her first pregnancy

2 Socioeconomic and household structure variables

EDUC Woman’s education, n years

OLI Her own labor mncome, in hundred thousand soles (or their equivalent, hundreds
of 1ntis)
ONLI Her own nonlabor income, 1n hundred thousand soles
SINC Her spouse’s mcome, mn hundred thousand soles
° HUBB Dummy, 1 if her spouse hves with her
PINC Parents’ or parents-in-laws’ mcome, m hundred thousand soles

NPAR Number of parents (in-laws) hiving m her household
ORINC Other relatives’ income, m hundred thousand soles

NOR Number of other relatives 1n her household
TV Dummy, 1 if she owns one or more television sets
SED Spouse’s education 1n years

' HHCASH Household income from activities not related to farming, excludes her imncome
and her spouse’s mncome, 1n hundred thousand soles

OWNCASHWoman’s nonfarm income, m hundred thousand soles

SCASH Spouse’s nonfarm mcome, 1 hundred thousand soles

FINC Income from farming, in hundred thousand soles

NPH Number of persons m the household

3 The distinction between mndependent vanables and dependent vanables blurs 1n a few instances
where the dependent vanable mn one analysis 1s used as an mndependent vanable in another For
example, we analyze the influences on the decision to seek public or pnivate prenatal care In that

® regression, we use the vanable ndicang where the woman sought care as a dependent
vanable We also use that vanable as an independent vanable in the analysis of the influences on
the tnmester 1 which she mmitiated prenatal care
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Table 6 (continued)
3 Regional vanables

CCOAST Dummy, 1 if she lives mn the central coast region
CSIERRA Dummy, 1 if she lives in the central Sierra region
HJUNG  Dummy, 1 if she hives in the high jungle region
JUNGLE Dummy, 1 if she hives in the low jungle region
NCOAST Dummy, 1 if she hives n the north coast region
NCONE Dummy, 1 if she lives m the north cone area of Lima
NSIERRA Dummy, 1 if she hves mn the north Sierra region
SCOAST Dummy, 1 if she lives in the south coast region
SCONE  Dummy, 1 if she lives i the south cone area of Lima
SSIERRA Dummy, 1 if she hives in the south Sierra region
OTHER  Dummy, 1 if she hves in other districts of Lima

4 Accessibility vanables

HHCD Number of hospitals and health centers in her district

HPD Number of health posts mn her district

OHHCP  Number of hospitals and health centers m the rest of her province
OHPP Number of health posts 1n the rest of her province

POPD Population of her district

OPOPP Population of the rest of her province

KM2 Size of her province, i square kilometers

5 Private price and mnsurance variables

PPRICE  Pnvate price
INSUR Dummy, 1 1f she has erther IPSS or private msurance
IPSS Dummy, 1 if she has Social Secunty coverage

6 Farmer variable
FARMER Dummy, 1 if there 1s a farmer in the woman’s household
7 Other independent vaniables

WHEN9  Month when she had her first prenatal visit
PUB Dummy, 1 if she had prenatal care in a public facility

Note A dummy vanable 15 a vanable that 1s coded 1 or 0 For example, the AGE1 vanable 1s
coded 1 if the woman’s age at dehivery was under 20 and 0 1if it was 20 or above

In the first group, two variables indicate 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" otherwise 1t
was coded "0"* The mean of the GO vanable 1s the proportion of women who were reported as
having had prenatal care The ENNSA survey also mcludes another varable, which we call
COMP Each woman was asked 1f during her last pregnancy she had any comphcation for which
she sought attention by a doctor, obstetrician, or nurse A small proportion of women answered

4 Ths type of vanable 1s sometimes called a dummy variable
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yes to thus question, but no to the question on whether they had had prenatal care durning the
pregnancy The CARE vanable was coded as a "1" for all women who either had prenatal care or
who had a pregnancy complication that required care and "0" otherwise The mean of the CARE
variable 1s thus the proportion who reported having had prenatal care plus the proportion who
reported both a complication that required medical care and no prenatal care

The coefficient estimates for the logistic regressions on the GO and CARE vanables are
quite stmular (see appendix tables A2-1 and A2-2 for urban areas and A2-6 and A2-7 for rural
areas ) This secnon focuses on women who reported having had prenatal care, because we are
mterested 1n the whole configuration of prenatal care behaviors whether to seek care, where to
seek care, when to seek care, and how often to seck care  Women who had complications that
required medical attention, but who report having no prenatal care, provide no mformation on
where, when, and how often they sought care

The two vanables PUB and PRI mdicate whether women had therr prenatal care m a public
or a pnvate facthty PUB 1s coded as "1" if the woman had her prenatal care in a public
mstitution and "0" otherwise PRI 1s coded as "1" if she had her prenatal care in a private
mstitution and "0" otherwise We would expect that the mean of the PUB vanable, which 1s the
proportion of women having prenatal care 1 a public facility, plus the mean of the PRI vanable,
which 1s the proportion of women having prenatal care 1n a private facility, would equal the mean
of the GO vanable, the proportion of women seeking care Nonetheless, this 1s not exactly the
case The mean of the GO vanable 1s shightly higher than the sum of the means of the PUB and
PRI vanables because a small group of women who had their prenatal care at community centers
or at home 1s omtted from both Community centers mn Peru usually refer to msttutions run by
charitable organizations, and are thus neither public nor private

The WHEN3 vanable refers to the trimester in which prenatal care was mitiated We could
have, but chose not to, use the month of the pregnancy in which prenatal care was minated as the
dependent variable because by aggregating mto trimesters, we obtamned more precise esumates of
the effects m which we were interested Furthermore, we thought that 1t would be easier to focus
a discussion on health care policies using tnimesters rather than mdividual months

The VMO variable 1s the woman’s average number of prenatal care visits per month after
the mmtiation of care Thus, a woman with VMO equal to 1, who mtiated care m the first month
of her pregnancy, would have had 9 prenatal care visits, while one who mitiated care in her ninth
month of pregnancy would have had only 1 prenatal care visit

The first set of mdependent vanables 1s demographic n nature Included 1n that set are the
vaniables FIRST, AGE1, AGE3, TPREG, and COMP FIRST indicates whether the pregnancy that
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terminated 1n the last two years was the woman’s first pregnancy or not AGE]! indicates whether
or not the woman was under the age of 20 at the termmation of her pregnancy AGE3 indicates
whether or not the woman was over age 35 at the termunation of her last pregnancy TPREG 1s the
woman'’s total number of pregnancies, excluding any 1n progress at the ume of the interview, and
COMP has already been explaned The COMP vanable 1s not used 1 the logistic regressions
using GO or CARE as dependent vanables

The second group includes the socioeconomuc and household structure variables In the
case of the urban areas these vanables are EDUC, OLI, ONLI, SINC, HUBB, PINC, NPAR,
ORINC, NOR, and TV EDUC 1s the woman’s level of education 1n years OLI 1s the woman'’s
own labor mcome ONLI 1s the woman’s own nonlabor mcome Nonlabor income includes
mcome from sources such as alimony, rent, dividends, and interest payments The woman’s
mcome 1s divided mnto Iabor ncome and nonlabor mcome because of the possibility that the two
sorts of income would have different effects on prenatal care behavior SINC 1s the spouse’s
mcome (labor and nonlabor income combined) HUBB 1s a variable (coded "1" or "0") that
indicates whether the husband lived mn the household at the time of the ENNSA survey PINC 1s
the total ncome of the woman’s parents or parents-in-law NPAR 1s the number of parents or
parents-mn-law lhiving in the household ORINC 1s the total income of the woman'’s other relatives
NOR 1s the number of these other relatives n the household. TV 1s a vanable (coded "1" or "0")
that ndicates whether or not the woman’s household possessed a television set The presence of a
television 1n the household 1s an indicator of wealth, and an indicator that the person lives 1 an
urban area that has a television stanon In addition, a television can influence behavior through
mnformation dissemunation We hypothesized that if the influence of a television was mainly due to
mformation dissemunation, then the impact of having a television on prenatal care behavior would
be different for different educational groups In other words, if television’s mamn effect was
informational, then 1ts effect on seeking prenatal care should be greater for women with less
education and less for women with more education We found no such effects

In the rural areas, the socioeconomic vanables are EDUC, SED, OWNCASH, SCASH,
HUBB, HHCASH, FINC, NPH, and TV EDUC 1s the woman's education mn years, and SED 1s
her spouse’s education in years OWNCASH 1s the woman’s nonfarm mcome, SCASH 1s her
spouse’s nonfarm income, HUBB 1s a 1/0 vanable indicating whether or not the woman'’s spouse
was living 1n the household at the ime of the ENNSA survey HHCASH 1s the nonfarm mcome
of people 1n the household other than the woman and her spouse, FINC 1s the household’s farm
mcome, NPH 1s the number of people 1n the household, and TV 1s a 1/0 vanable indicating the
presence or absence of a television set i the household.

The third set of mndependent variables shows the region of the country in which the person
hves We distinguish eight regions outside Lima and four regions within Lima. The eight regions
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outside of Lima are the north, south, and central sections of the coast NCOAST, CCOAST, and
SCOAST), the north, south, and central sections of the Sierra (NSIERRA, CSIERRA, and
SSIERRA), and the high and low jungle (HTUNG and JUNGLE) Within Lima, we disanguish
metropolitan Lima-Callao (the omutted category®), the north cone of Lima (NCONE), the south
cone of Lima (SCONE), and elsewhere in Lima province (OTHER)

The fourth set of independent vanables deals with the accessibility of health care facihities
to women The vanables we have included under this category include OHHCP, the number of
hospitals and health centers 1n the province in which the woman lives, but outside her district We
refer to the area outside a woman’s cistrict of residence, but mnside her province, as the "other”
area Thus OHHCP stands for other hospitals and health centers in the province We also mclude
OHPP, the number of other health posts i the province, OPOPP, the number of people mn the
other part of the province, and KM2, the geographical size of the province mn square kilometers
At the district level, we include HHCD, the number of hospitals and health centers mn the district,
HPD, the number of health posts n the district, and POPD, the population of the district ¢
Unfortunately, we had no data with which to measure the woman’s accessibility to private health
faciiies  Differences n the accessibility to private health facilihes across regions will be captured
m the regional dummy vanables

The fifth set of vanables mncludes PPRICE, IPSS, and INSUR Economuc access depends
on the price of prenatal care The ENNSA survey does not contain enough mformation on the
prices of prenatal care visits to allow us to make reasonable estimates of the price of care In our
previous work using the ENNSA survey (Gertler, Locay, and Sanderson 1987), we found that the
price of health care at public mnstitutions was nearly constant over the whole country and over the
period of the ENNSA survey at 1 mt1 (or in the currency at that time, 1,000 soles) per visit Thus
1t 1s plausible that the price of a prenatal care visit at a public institution would also have been
constant, and thus 1t 1s hikely that we would not have been able to use 1t m the statistical analysis
anyway There was considerable vanation m the prices of private office visits Therefore, we
computed the average price of a single private office visit, and included thus price, denoted by
PPRICE, as a possible proxy for the price of a private prenatal care visit

Some people 1 Peru are covered by government health msurance This mnsurance not only
allows people to receive health care for a nominal cost or no cost at all, but 1t allows them access

5 Because of multicolineanty, we cannot mnclude an exhaustuve set of dummy (1/0) vanables
One category must be omutted This does not mean that the omitted category 1s left out of the
analysis The effect of living 1n metropolitan Lima-Callao 1s automatically included in the constant
term

6 The fourth set of independent vanables do not appear in the ENNSA survey We collected
these data and assigned them to each mdividual mn the survey (ANNSA-Peru 1985, INP 1985)
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to higher quality medical care than they would receive 1n other public health care facihties Since
the price of care at other public facilities 1s nomnal or zero for our purposes, the main difference
between those with public insurance and those without 1t, 1s that the former group has higher
quality public health care available’ We call the dummy (1/0) vanable that indicates whether a
woman or her spouse 1s covered by public insurance IPSS, after the imtials of the Peruvian
government agency that admunsters public health msurance We use the IPSS vanable for the
urban area. For the rural area we use a comparable vaniable, INSUR INSUR 1s a 1/0 vanable
that includes not only people with government health mnsurance, but people working in the mumng,
sugar, and petroleum industries, because rural people working 1n those industries may have health
mnsurance and access to mdustry-sponsored private health care facihties

The sixth set of independent varables includes only one vaniable, FARMER The vanable
FARMER 1s coded as a "1" if someone 1n the household 1s a farmer by occupation, and either
owns or rents farm land or otherwise has some nights to the income 1t generates Otherwise 1t 1s
set to "0" A farm laborer 1s not counted as bemng a FARMER Households where no one 1s
reported to be a FARMER also do not report farm income® FARMER 1s kept 1n a separate
category because 1t shares the charactenistics of a socioeconomic variable and a varable that
measures the accessibility of health care facthties Adding 1t to erther group would have created
ambiguities that we wished to avoid

The final set 1s composed of the variables PUB and WHENS PUB 1s a dummy vanable
that indicates whether a woman who sought prenatal care obtained that care at a public facility or
not WHEN?9 1s the month i the pregnancy in which 2 woman who had prenatal care first
mtiated that care

Influences on Prenatal Care Behavior in Urban Peru

The object of the next two sections of the paper 1s to provide quanttative evidence on the
factors that influence prenatal care behavior By prenatal care behavior we mean four nterrelated
decisions (a) the decision whether or not to seck prenatal care, (b) the decision on whether to

7 For the most part, to be ehgible for government health mmsurance from the Social Secumty
Institute, a person must be working at a job n the formal sector of the economy People with
these jobs are likely to have higher ncomes and hgher educations than people working m the
mformal sector However, smce we always control for income, education, and region mn our
analyses, we treat the msurance vanable as a vanable mndicating differences i the quahty of
available health care

8 So as not to confuse the income figures, we hmited our rural sample to households in which
only one person qualified as FARMER If we had not done this, we would have had to allocate
two farm ncomes across the people in the household, which would have been a difficult task
Since relatively few rural households had two or more people who qualified as FARMER, we
thought 1t prudent simply to delete those households
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seek prenatal care in the public or private sector; (c) the decision on when to 1tiate prenatal care,
and (d) the decision on how frequently to have prenatal care once 1t 1s begun Our goal 1s to help
pohicymakers better understand the sorts of actions they can take to improve maternal health care 1n
Peru

A wide vanety of factors mnfluence prenatal care behavior We can measure only a few of
them It 1s affected by demographic factors such as a woman’s age and the number of previous
pregnancies Government policy has hittle effect on the demographic vanables Govemment
policies toward family planning will influence the distnbution and number of previous pregnancies
m the population, but famuly planning policy 1s not hikely to be used as a tool for altering women'’s
prenatal care behavior Prenatal care behavior 1s also mfluenced by socioeconomuc conditions and
household charactenstics Here the government has a sigmficant role to play, particularly in the
provision of education to women Government policy with respect to the placement of health care
facihities also nfluences prenatal care behavior, especially as most prenatal care 1s performed m
public faciliies (as demonstrated earher) The regions m which women hive also mnfluence their
prenatal care choices The regional dummy vanables capture the effects on care choices of all the
unmeasured factors that vary across regions, such as culture, the quahty of health care, and the
quality of roads We do not know the extent to which government policies can alter the impacts
of the regional vanables, nonetheless, ascertamning their effects 1s still important  Prenatal care
choxces are also influenced by the prices of prenatal care visits and the quality of medical care
pregnant women recetve The government durectly affects the price of prenatal care m public
mstitutions and mdirectly affects the prnice of pnivate care The government also decides on the
quality of care to be provided in pubhc health care facilities

Clearly, the policies of the Government of Peru mfluence prenatal care choices 1 a wide
variety of ways Here we wish to disentangle these mfluences and provide them with a
quantitative dimension

The decision to seek prenatal care

In our ENNSA sample of urban Peruvian women who completed a full-term pregnancy mn
the two years prior to the survey, 80 2 percent received prenatal care® Of those who sought care
m the formal sector, 77 1 percent received 1t a public facility and 22 9 percent at a private facility
(this excludes a small proportion of the population who received care in community centers or at
home) On average, prenatal care was 1mtiated between the third and fourth months of the

9 In this section of the paper all our figures refer to our subsample of urban women who lhive n
households for which we could deterrmune all the interpersonal relationships Chusbands, wives,
children, siblings, and so on) We did this so that we could study the effect of the distmbution of
household mmcome on prenatal care behavior
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pregnancy, with 65 7 percent of the women beginning care in the first tnmester of the pregnancy,
27 8 percent 1n the second trimester, and only 6 6 percent in the third rimester The average
number of prenatal care visits per month, once care was 1mtiated, was 0 883 Thus having prenatal
care was the norm among urban Peruvian women mn 1982-84

To denve the policy imphcations of our statistical results, we generated the profiles of three
hypothetical women on the basis of predicted probabilities of having prenatal care Before
discussing these profiles, let us first consider the concept of the predicted probability of receiving
prenatal care

We used the GO vanable as a dependent variable and many of the independent vanables
discussed above and ran a binary logistic regression The bmary logistic regression can be thought
of as making predictions on whether or not each woman had prenatal care, and then choosing
magnitudes for the effects of each of the independent vanables so that those predictions match the
data as closely as possible In essence, the binary logistic regression produces another vanable, the
predicted probability of recetving prenatal care and we can use this vanable to differentiate
between groups of women who have low, average, and high probabilities of recerving care *°

One of the profiles we created was for a woman whose predicted probabihity of seeking
prenatal care was 1dentical to the urban proportion who received care This 1s our "average user,"
1n the sense that her behavior toward seeking prenatal care 1s average for all the urban women mn
our sample If all the urban women behaved like our average woman, then we would see the same
proportion using prenatal care as we observed for urban Peru ™ One profile 1s for the low user
This 1s a woman whose predicted probability of seeking care 1s one standard deviation below the
average The final profile 1s for the high user, whose predicted probability of seeking care is one
standard deviation above the mean These profiles are not hypothetical They are the actual

10 We have predicted probabilities of receiving care for all the women in our sample Therefore,
we can treat the predicted probability of secking care as another vanable and deterrune measures
such as 1ts mean and 1its standard deviation. The mean of the predicted probability of seeking care
must, because of the algebra of bimnary logit models, equal the observed proportion of women who
received prenatal care

11 The average probabihity of seeking care for the women n our average user group is 801
percent The proportion of the population who sought care 1s 80 2 percent. The two percentages
can differ slightly both because of the details of the process of creating the profiles and because of
rounding error
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charactenisics of women mn our sample who have low, medium, or hugh predicted probabihities of
use, and are thus of considerable interest m their own night *

Table 7 shows the values of the four prenatal care vanables for each of our three
women Among low users in the urban area, 70 9 percent received prenatal care, compared to 78 1
percent among the average users, and 98 4 percent among the high users The following figures
refer to the subset of women 1n the three groups who actually received prenatal care outside their
home at a private or public health care facihty In the low user group, 81 1 percent had prenatal
care mn a public facility, while that figure was 84 3 percent for the average user group, and 67 0
percent for the ligh user group In other words, the women 1n the low use group who actually had
prenatal care went to private mstitutions shghtly more frequently than women 1n the average group
(18 9 percent private as opposed to 15 7 percent) Women 1n the high use group went to private
msttutions considerably more frequently than women 1n the average use group (33 0 percent
private compared to 15 7 percent) Among women who had prenatal care, the average month of
the pregnancy at the mitiation of care was 4 08 for those 1 the low use group, 4 08 for those 1n
the average use group, and 2 67 for those m the ligh use group The women mn the low use group
had an average of () 73 prenatal care visits per month after care was mitiated Those 1 the
average use group had an average of 0 90 visits per month, and those in the high use group an
average of 1 02 visits per month For example, a woman who mitated care m the thaird 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 in
where they obtaimn care and when they mitiate care The average users do receive prenatal care
more often than low users, given the month of mtiatnon High users receive private care
signuficantly more often than average or low users They also mmtate care more than a month
earher than the women n the other two groups and go more frequently than the women m the
other two groups

12 For the purpose of producing the profiles, we did not choose only those women who had
exactly a given predicted probabihity of prenatal care use, but all the women in a small interval
around that predicted probabiity The details of how we computed the profiles appear m
Appendix 3
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Table 7 Four Dimensions 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 observations 55 114 315

2 Women who recerved care outside their home*

Percentage with public care 811 843 670
Average month of prenatal care mtiation 408 408 267
Average number of visits per month

after use began 073 090 102
Number of observations 37 89 306

a excludes a small number of women who had their prenatal care at a community center

Table 8 shows the average characteristics of the women 1n the three groups as well as the
average characteristics of all the urban women 1n our sample Column (1) contans the averages of
the independent vanables in the bmary logistic regression on whether women received prenatal care
or not and selected additional vanables of mnterest The first four vanables are the demographic
vaniables The vanable FIRST 1s a 1/0 vanable indicating whether the pregnancy was the woman'’s
first pregnancy or not The entry 0 204 1 the first column for the vanable FIRST 1s the mean of
that vanable In the case of a 1/0 vanable, the mean 1s just the proportion of the population for
which the vanable 1s set equal to one The table, therefore, mdicates that women with a first
pregnancy compnse 20 4 percent of the urban sample The socioeconomic and household structure
vaniables follow the demographic variables Here, for example, EDUC 1s the woman’s education m
years The figure 7 850 indicates that the average urban woman m our sample had 7 850 years of
education (see table 6 for the defimitions of the variables and thewr units of measurement)



Table 8 Average Charactenstics of all Urban Women

All urban Low Average High
average users users users
Varables (1) (2) (3) @
FIRST 0204 0127 0158 0333
AGE!1 0102 0200 0132 0038
AGE3 0126 0200 0140 0143
TPREG 3682 4 564 4 061 2648
EDUC 7 850 4182 6 851 12927
OLI 0381 0140 0184 1145
ONLI 0025 0 004 0016 0062
SINC 1723 1026 1281 3277
HUBB 0881 0836 0904 0908
PINC 0320 0314 0179 0559
NPAR 0334 0273 0281 0 460
ORINC 0183 0113 0100 0485
NOR 0739 1109 0816 0 848
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
HIUNG 0034 0055 0026 0013
JUNGLE 0085 0236 0123 0054
NCONE 0102 0036 0184 0073
SCONE 0047 0000 0009 0111
OTHER 0018 0000 0 009 0041
OHHCP 29 984 7 509 30982 48 686
OHPP 16 314 11 600 17 088 20254
OPOPP 1,041 652 228 005 1,091 980 1,705 332
KM2 6 600 9459 7 821 5750
HHCD 3521 2200 3930 4057
HPD 2029 2873 2456 1 889
POPD 107 306 73 844 114 708 126 007
PPRICE 4512 3657 4429 5202
IPSS 0094 0 000 0000 0483
GO 0802 0709 0781 0984
CARE 0820 0764 0798 0984
PUB 0602 0 545 0658 0651
PRV 0179 0127 0123 0321
Average PRGO 0 802 0619 0801 0986
PRGO/AC 0919 0619 0801 0993
Number of observations 1,655 55 114 315

The first thing to notice about table 8 1s that the average urban woman does not have the
average predicted probability of receiving prenatal care The average predicted probability of
recelving care within a group 1s given by the vanable PRGO m the second to the last row mn the
table The predicted probability of receiving care, for a woman with the average characteristics mn

25



a particular column, 1s given 1n the last row of that column by the vanable PRGO/AC, where AC
mndicates that the probability of having care 1s computed for a woman with the average
characteristics given in the column Note that PRGO m the first column 1s 80 2 percent, while
PRGO/AC 1n that column 1s 88 8 percent. A woman with the characteristics given 1n the first
column of table 8 would have a 88 8 percent probability of having prenatal care If all urban
women were hke her, the proportion who had prenatal care would be 88 8 percent, but the
observed proportion who had care was only 80 2 percent Clearly, a woman with the average
charactenistics of urban women cannot be our average user, because her predicted probability of
receiving care would not be average

The result that the person with the average characteristics does not have the average
predicted probability of receiving care occurs because 1 the bimary logistic model, the predicted
probability of receiving care 1s a nonlnear function of independent vanables It has to be a
nonhinear function, because the predicted probability of care can never go above 10 regardless of
the values of the independent variables Let us consider an example The figures it Table 9 give
the values of a charactenistic and a hypothetical, associated, predicted probability of receiving
prenatal care for five women The first woman has a value of 10 for the charactenistic and a 50
percent probability of obtaiming care The last woman has a value of 50 for her charactenisuc and
a 94 15 percent probability of receiving care The average of the five predicted probabilities of
care 1s 80 20 percent The average of the characteristic 1s 30 The predicted probability of
receiving care for the woman who has the value of 30 for her charactenistic 18 not 80 20, but
88 80 Thus, the person with the average of the characteristic does not have the average predicted
probability of receiving care

Table 9 Hypothetic Relationship Between A Single Charactenistic and the Predicted Probability of
Receiving Care

Value of the characteristic Predicted probability of receiving care
(n percent)
10 5000
20 75 00
30 88 80
40 9305
50 94 15
Average 30 8020
Predicted probabihity
evaluated at the average
of the charactenstics 30 88 80

Retuming to table 8, the vanables GO, CARE, PUB, PRI, and average PRGO are all
denived as averages for the mndicated group of women For example, among the 1,655 urban
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women m our sample, 60 2 percent had prenatal care 1n a public facility The average predicted
probability of seeking prenatal care for these women 1s 80 2 percent This 1s not the case for the
PRGO/AC vanable If we were to take the charactenstics of those women and assume that they
apphied to a given woman, that particular woman would have a predicted probability of having
prenatal care of 91 9 percent.

Table 8 shows that low users, average users, and hugh users differ from one another on
almost every vaniable For example, the pregnancy referred to mn the sample was the first
pregnancy for 12 7 percent of the women in the low use group and 33 3 percent of the women mn
the lgh use group The women mn the low use group had an average education of 4 182 years,
while those m the high use group had an average education of 12 927 years The women mn the
high use group had the highest levels of own labor mncome, own nonlabor mcome, spouse’s
mncome, parents’ mcomes, and other relatives’ ncomes They were also the most hikely to own a
television set The lgh users also live 1n different parts of the country from the low users The
high users are less likely to hive mn the north coast, the Sierra, or the jungle than low users High
users are more hikely to live 1n the central or south coast, and anywhere in Lima than the low
users Low users are more likely to live in provinces with smaller populations and fewer facilities
than those in which the high users hve Simularly, high users are more likely to Iive m districts
with larger populations and more hospitals and health centers (but fewer health posts) The high
users Irive 1 areas where the price of pnivate health care 1s higher than the areas mn which the low
users hive Finally, none of the low or average users are covered by government health mnsurance,
while nearly half (48 3 percent) of the high users are covered These three groups of women
reflect the dispersion of charactenstics within urban Peru

Comparing the average values of the CARE and GO vanables across the three groups in
table 8 yields interesting results The GO vanable 1s coded as 1 whenever a woman reports that
she had prenatal care during her last pregnancy The CARE vanable 1s coded as 1 whenever a
woman reports that she had prenatal care during her last pregnancy or that she had a complication
during her last pregnancy for which she had medical treatment The difference between the CARE
vanable and the GO vanable 1s the proportion of women who reported a pregnancy comphication
that required medical attention, but who also reported no prenatal care For the low use women,
70 9 percent reported having prenatal care, while 76 4 percent reported either prenatal care or care
during pregnancy for a comphcation Thus 55 percent of the low use group reported care for a
pregnancy complication, but no prenatal care For the average use group, 1 7 percent had care for
a comphcation, but did not report any prenatal care None of the high use group reported care for
a complication and no prenatal care use

Two mterpretations are possible of the observation that the difference between CARE and
GO decreases as predicted probability of use increases One interpretation 1s that since the low
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users have care less frequently, they are more often forced to seek care on an emergency basis and
do not report this emergency attention as prenatal care The second interpretation 1s that since
women 1n the higher use groups are more educated, they are more Iikely to report emergency
medical attention during pregnancy as prenatal care In any event, when the proportuon of women
using prenatal care approaches 100 percent, emergency care for complications cannot mncrease 1t
very much

In table 10, we treat the profiles as if they were the profiles of three different women
representing different segments of urban Peruvian society The question that we wish to ask 1s
why do the three types of women differ from one another 1n their prenatal care behavior?
However, before we answer this question, we must clanfy our approach To begin with, we are
not asking why the behavior of a particular woman differs from that of some other woman
Understanding the determinants of the behavior of mndividuals 1s 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
charactenistics differs from the general behavior of a group of women with another set of
characteristics For example, in general, wealthier households i Peru are more likely to have
automobiles than poorer households Still, some wealthier households will not have automobiles
and some poorer households will have them. Broadly speaking, we can say that higher wealth 1s
positively associated with higher automobile ownership rates, and that if the real wealth of
households increased, other things being constant, the automobile ownership rate would rise
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Table 10 Effect of Individual Vanables and Groups of Vanables on Intergroup Differences mn
Whether or Not to Have Prenatal Care (GO), Urban Women

Low-average Average-high Low-average Average-high
percentage percentage percentage percentage
change change change change
Vanable 1) ) 3) C))

Demographic vanables 44 38
FIRST
AGE!1
AGE3
TPREG
Socioeconomic and
household variables 776 351
EDUC
OLI
ONLI
SINC
HUBB
PINC
NPAR
ORINC
NOR
TV
Regional vanables
NCOAST
CCOAST
SCOAST
NSIERRA
CSIERRA
SSIERRA
HIUNG
JUNGLE
NCONE
SCONE
OTHER
Measures of access
OHHCP
OHPP
OPOPP
KM2
HHCD
HPD
POPD
Prnivate price and IPSS
PPRICE
IPSS
Interaction
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We find that women with more education receive prenatal care more often than women
with less education, controlling for a large number of vanables, such as location (urban versus
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rural), demographic charactenistics, other socioeconomic characteristics, household structure, region,
medical facihities 1n the area, and mnsurance status Below we report that education differences are
one reason that vanous groups of women have different behavior toward prenatal care Some
people may not be happy with this answer, because education 1s not necessarily a proximate
determunant of prenatal care decisions For example, they mught argue that behavior toward
prenatal care depends on the relative power of husbands and wives within households and that the
educanon of the wife nfluences her relative power within the household Alternatively, they might
argue that prenatal care behavior depends on whether women take a longer-run or a shorter-run
approach to hfe More educated women mmght tend to take a longer-run view, exther because the
educational process taught them that, or because they selected more education because they minally
had a longer-term perspective In either case, people with a longer-term perspective might both be
more educated and choose more prenatal care Is 1t appropriate, then, for us to identify educational
differences as one of the reasons why behavior differs across groups, when 1t could be that it
daffers because of vanations in power or time perspective?

From a policymaker’s perspective, whether education influences prenatal care behavior
through relative power or time perspective 1s only of mdirect relevance Education could mfluence
both relative power and time perspective More important, the Government of Peru can mfluence
education levels directly, while 1ts influence on intrahousehold relative power and people’s time
perspectives are mndirect. We are not attempting here to identify the detailed mechanisms that
connect the independent and dependent vanables Instead, our task 1s to find those vanables whose
association with various aspects of prenatal care are strong enough to suggest approaches that the
government might wish to explore to mfluence behavior toward prenatal care In this sense, saying
that educational differences are an important reason why prenatal care behavior vanes from group
to group 1s appropriate When we find that a certam vanable or group of vanables has an
mmportant influence on prenatal care behavior, we are suggesting that government policies that
affect that variable or vanables mught be effective at altening prenatal care behavior, and vice
versa.®

Let us return to table 10 where we treat each profile as if 1t belonged to a particular
woman and ask why women have different probabilities of secking care The low use woman has
a probability of seeking care of 61 9 percent, the average use woman of 80 1 percent, and the high
use woman of 99 3 percent (see row labelled PRGO/AC) We want to know why the predicted
probability of receiving care 1s 18 2 percentage pomts hugher for the average user than for the low

13 If the measured association 1s too strong because of the omussion of some other influence on
prenatal care, the result of the policy intervention will be smaller than predicted Of course, the
reverse nught be true as well.
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user, and why 1t 15 19 2 percentage pomts higher for the high user than for the average user
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 1n years Table 8 shows that the low user has 4 182 years of education and the
medium user has 6 851 years of educanon What percentage of the 18 2 percentage pomnt change
between the low user and the average user 1s due to this difference i educational levels alone?
The answer given 1 table 9 1s that 40 5 percent of the difference n the predicted probability of
receving prenatal care can be attmbuted to that educational difference alone In other words, if we
kept all other charactenistics of the low user constant and changed only her education from 4 182
years to 6 851 years, her predicted probability of receiving care would increase by 7 4 percentage
pomnts (40 5 percent of 18 2 percentage powmnts = 7 4 percentage points)

Locking down column 1 of the table, we see that some of the percentage changes are
negative and some of them are greater than 100 percent By defimition, the average user has a
greater likehhood of using care than the low user This does not mean that varying all the values
of the independent vanables of the low user, one by one, to those of the average user, would
always produce an increase 1n the predicted probability of receiving prenatal care For example,
consider the vaniable AGE3 AGES3 1s a 1/0 vaniable that 15 coded as "1" 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 1n the low user group were above the age of 35, while only 14 percent of
the women m the average user group were Appendix table A2-2 shows that the predicted
probability of recerving prenatal care 1s greater for women over 35 than 1t 18 for younger women
This 15 because the coefficient on the AGE3 vanable 1s positive, while the coefficient on the AGE1
vanable 1s negative Therefore, a reduction m the proportion of women 1n the over 35 age group,
other things being held constant, should reduce the predicted probability of receiving care
Nevertheless, the over all predicted probability of obtaiming care increased by 18 2 percentage
pomts The -2 1 percent figure for the AGE3 vanable indicates that the change 1n the proportion
of women over 35 from 20 percent to 14 percent would, by itself, have caused a 0 4 percentage
pont reduction (-2 1 percent of 18 2 percentage pomts equals -0 4 percentage pomts) n the
predicted probability of getting prenatal care

14 The actual change 1 proportions of those with prenatal care from the low users to the average
users 15 considerably less than the predicted change The actual change 1s only 72 percentage
pomts This 1s almost entirely due to the fact that the predicted probability of having prenatal care
for the low use women 1s 9 percentage poimnts below the actual value This 9 percentage pomnt gap
anses for two reasons (a) the logistic regression produces predictions that are somewhat low on
the low use end and somewhat high on the high use end, and (b) sampling vanation due to the
small number of women 1n 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 analysis
1 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 with the vanable OHHCP, the number of hospitals and health centers ;n a woman’s
province, but outside her district, 1s 187 1 percent If the number of other hospitals and health
centers 1 the province were mncreased from 7 509 to 30 982 (see the vanable labeled OHHCP 1n
table 8), the predicted probability of receiving prenatal care would increase by 34 1 percentage
pomnts (187 1 percent of 18 2 percentage pomts equals 34 1 percentage poimnts) Clearly, if some
variable accounts for more than 100 percent of the change 1n the predicted probability of seeking
care, some other vaniable must offset it In this case, 1t 15 easy to find the offsetting vanable The
variable OPOPP, other population 1n the province, would by itself cause a -184 5 percent change n
the predicted probability of receiving care Women 1n the average use group hive 1n places with
both more hospitals and health centers and greater population The effect of these two vanables
taken together 1s an imncrease of 2 6 percent (187 1 percent munus 184 5 percent equals 2 6 percent)
1n the predicted probability of recewving prenatal care

The last row m the table 1s labeled Interacton That percentage measures the contribution
to the overall percentage pomnt change of the independent vanables changing simultaneously In
other words, 1t 1s the contribution that cannot be attmibuted to any one variable changing by itself
The mteraction effect m column 1 1s small, only -0 § percentage pomts, which indicates that most
of the change 1n the predicted probability of receiving care can be attnibuted to one or another of
the mdependent variables changing one at a tme In column 2, the mteraction effect 1s much
larger, 26 2 percent. This means that changing one vanable at a tme would account for only 73 8
percent of the change mn the predicted probability from the average to the high user The
remaimng 26 2 percent 1s due to the mteraction of the changes mn the mndependent variables

An alternative way to view the results 1s to change groups of independent vanables This
1s motivated by the 1dea that government policies cannot always change just one vanable at a
time For example, if the government were to imcrease school enrollment rates, this would increase
the woman'’s education, but also 1t would be hikely to affect her husband’s education and income
and these 1n turn could influence the structure of the household m which they live In columns 3
and 4 of table 10, we go through the same sort of procedure described above, but now change all
the vanables in a group wnstead of changmng the variables one by one demographic vanables,
socioeconomic and household structure variables, and so on  For example, column 4 shows that
only 12 percent of the increase in the predicted probability of recerving care between the average
user and the high user can be accounted for by therr differences 1n the access variables

We have taken some time explamning how to read tables 8 and 10 because they and similar

tables that follow are the basic expository vehicles we use to communicate our results Now let us
turn to the substance of what appears n table 10
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We beheve that for policy purposes, we must pay special attention to women with low
probabiliies of prenatal care use, so we begin our discussion by considening the change mn
predicted probabilites from the low use woman to the average use woman Most of the effects
observed mn columns 1 and 3 of table 10 are small The demographic vanables taken as a group
account for only 4 4 percent of the change In any event, the govemnment can do httle directly to
affect those demographic vanables The socioeconomuc and household structure variables account
for 77 6 percent of the difference m predicted probabilittes of recerving care Two varables
dorunate the picture, the woman’s education, which by utself accounts for 40 5 percent of the
difference, and the presence of a television set i the household, which accounts for 23 5 percent
of the difference Changes 1n husbands’ mncomes across the groups accounts for 59 percent of the
difference, and changes 1n the proportion of households with husbands living there for 3 7 percent
Virtually none of the change can be attributed to the woman’s labor or nonlabor mncome

It 15 no surpnise that the woman’s education 1s an 1mportant vanable m explammng the
choice of whether or not to have prenatal care Other studies have demonstrated the importance of
a woman’s education 1 a whole constellation of behaviors, from contraceptive usage to infant
health care (See, for example, Easterlin and Cimmuns (1985), Cochrane (1983) and Rosenzweig
and Schultz (1982)) The magmtude of the effect, though, 1s certanly of interest

The vanable TV i1s the next most important of the socioeconomic varables The presence
of a television set indicates a number of things about the household that owns 1t First, 1t shows
that the household had enough discretionary income to purchase a set Second, it demonstrates that
the housmng unit 1s elecmfied Third, it demonstrates that the urban area in which the household 1s
located has a television transmutter Fourth, 1t suggests that members of the houschold could be
mfluenced by the sorts of messages conveyed on television programs and advertisements Since
the analysis uses other varnables that control for household mcome and the size of the province and
district 1n whach the household 1s situated, concluding that the major effect of the television
vaniable 1s due to the mformation that the television set conveys 1s tempting We did two tests of
this hypothesis We replaced the television vaniable with a vanable for the presence of a
refrigerator in the household and obtained similar results Second, we hypothesized that if the
mformational channel of influence were the dominant one, the influence of the TV vanable would
be different for women with different levels of education We tested that hypothesis and found
that the data did not substantiate it The TV vanable 15 clearly an important vanable mfluencing
prenatal care use, especially among the relatvely poorer and less well-educated segment of urban
Peruvian society, and we are not clear why this 1s the case Future research to find out why the
TV vanable 1s 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 television sets
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Changes 1n the varables concerming the husband’s income and the husband’s presence 1n
the household account together for 9 6 percent of the change in the predicted probability of using
prenatal care  As expected, the higher the husband’s mcome, other things constant, the more hkely
the wife 1s to seek prenatal care Sumilarly, the husband’s presence in the household, cet par,
mcreases the wife's probability of seeking care

Neither the woman’s labor income nor her nonlabor income has a sigmficant influence on
her use of prenatal care in our sample, once other factors are controlled The unimportance of the
woman’s labor income may well be due to our study design We considered only women who had
completed a full-term pregnancy in the two years prior to the ENNSA survey Some of those
women may have had a child two years before the survey and some may have had a child two
days before the survey The fact that they had had a recent pregnancy may have affected their
labor earmings 1 such a way as to make those earmings appear inconsequential in the analysis A
woman’s education may be a reasonable proxy for her hifeime earmings capabilities, and so may
capture some of the true effect of her labor mcome The unimportance of the woman’s nonlabor
ncome appears to arise because of the infrequency with which Peruvian woman, especially married
Peruvian woman, report any nonlabor income In the ENNSA survey if the household had any
nonlabor income, such as rental income, for example, 1t was generally attributed to the husband

The regional variables as a group account for 14 5 percent of the change in the predicted
probability of receiving care between the low users and the average users Regions have
unmeasured charactenistics that influence care probabiliies Average users are more likely to Live
n regions more conducive to care than are low users, but thus regional composition effect 1s not
large

Average users are also more likely to live m provinces that are more densely populated
than are low users Not only do these provinces have more people than those mn which the low
users reside, but more health facilites The same 1s true with regard to districts in which the
women live Over all, the differences in accessibility measures account for only 5 O percent of the
difference 1n prenatal care probabiliies because an increase i use due to the greater number of
facilities 1s offset by a decrease mn use due to the greater population Stll, the extremely large
effect of the OHHCP varnable and the large effect of the HHCD vanable suggest that we delve
further here

Low users live i provinces with an average of 7 5 other hospitals and health centers, and
districts 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 m her distict  What
would happen if the government targeted these small urban areas and increased 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 in the distnct? According to our figures, this policy would result in 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, ncreasing the number of
hospital and health centers in small urban areas can have a substantial impact on prenatal care by
low users

The final category of independent vanable here contains two vanables, PPRICE, the
average price of a visit to a private doctor 1n the woman’s province, and IPSS, a 1/0 vanable
reflecting whether or not the woman has government health msurance None of the women 1n
either the low use or the average use group were covered by government health insurance, so mn
the computation m table 10, only the PPRICE vanable 1s relevant m columns 1 and 3 People
who have hgher probabilities of care tend to hive 1n larger cities where the price of a private
consultation 1s higher Since higher prices of private care would tend to depress the probability of
receiving prenatal care, the PPRICE vanable shows up with a negative sign The magmitude of the
PPRICE effect 15 also quate small

Our analysis shows that the most important vanable 1s the one that does not show up when
we are considening the low use group, the IPSS vanable According to our figures, if, m 1984, the
Government of Peru could have provided the low users (that 1s, the relatively poor and uneducated
urban dwellers) with the same quality of health care already provided to other Peruvians through
IPSS facilies (social security facilities), the predicted probabihity of prenatal care would have nsen
to 96 7 percent! If only 50 percent of the low user group were covered by government health
msurance, the predicted care probability would nise to 87 3 percent from 61 9 percent Thus, our
results indicate that if the Government of Peru m 1984 could have provided the same quahty of
health care to all its urban residents that 1t provided to a relatively small group of them, then
virtually all pregnant women would have received prenatal care

There are two major differences in the health care provided to those with and without
government health mnsurance cost and quality The cost differences are relatively small In 1984,
a visit to a doctor or nurse m a publicly run health facility for an uninsured patient usually cost
either nothing 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 in the household) was 122 7 thousand soles Thus for these
women a prenatal care visit to a public facility was at most 1/122 7th of their husbands’ monthly
mcome To put the 1,000 soles fee mnto perspective, consider an Amencan husband currently
earning $36,000 per year or $3,000 per month If his wife paid the same proportion of his income
on a prenatal care visit as a Peruvian wife in the low use group paid as a percentage of her
husband’s income, the cost of a single prenatal care visit would be $24 45 Some uninsured wives
would not even pay the 1,000 soles fee, but could expect to get prenatal care for free Insured
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wives could be more confident of getting their care for free The main difference between care at
IPSS and other public hospitals seems not to be the price of care, but 1its quality The waiting
times are shorter at IPSS hospitals and the care provided 1s generally perceived to be of much
higher quahty

Whach effect domunates, the price effect or the quality effect? We have no direct evidence
to offer here except to note that the price difference between care at IPSS and at other public
hospitals 1s small even 1n soles If a pregnancy 1is progressmg without problems, a 1,000 soles fee
may deter some women from seeking care, but they may also be deterred by having to wait weeks
for an appomntment or by having to wait for hours 1n less than pleasant surroundings only to be
seen by a nurse for ten minutes What we do know 15 that virtually all urban women would have
prenatal care 1f free, huigh-quality care were available to them.

To summarnize, our analysis mdicates that increases in the education of women, the
avalability of health care facihities, and the spread of government health mnsurance at the 1984
quality level would all produce significant mcreases in the use of prenatal care among the lower
educated, lower income segment of the urban Peruvian population

The explanation of the difference m prenatal care use between the average user and the
high user contamns basically the same elements as appeared in the discussion above The predicted
prenatal care probability for the average user 1s 80 1 percent and for the ligh user 1t 15 98 6
percent, so that we have an 18 5 percentage pomnt difference to explain None of the average users
have government health msurance, but a full 48 3 percent of the high users do Thus difference
alone accounts for 29 5 percent of the 18 5 percentage pomnt difference mn predicted care
probabilities between average and high users The interaction terms 1n columns 3 and 4 of table
10 are much larger than those 1n columns 1 and 2 Most of the size of the mteraction term 1s due
to the mterrelationships between the IPSS vanable and the socioeconomic vanables

From column 4 of table 10, we can see that 351 percent of the difference in predicted
probability between the average and the high user can be attributed to sociceconomic and
household structure vaniables From column 2, we can see that the most important of these
vaniables are the woman'’s education, which by itself accounts for 16 9 percent of the difference,
spouse’s education, which accounts for 8 3 percent of the difference, and the presence of a
television set, which 1s responsible for 4 4 percent of the difference The effect of the presence of
a television set 1s much smaller in this case than 1t was when we were explaiing the difference n
the behavior of the low user compared to the average user There the TV vanable accounted for
23 5 percent of the difference mn predicted behavior
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None of the regional vanables contribute much to the explanation of the differences in
predicted behavior between groups Taken as a group those vanables account for only 6 5 percent
of the predicted change The access variables as a whole contribute even less, only 1 2 percent of
the predicted change Sull, the OHHCP and OPOPP vanables are individually quite strong, even
though they tend to offset one another in the aggregate Average users hive in provinces with an
average of 30 982 other hospitals and health posts, while high users reside m provinces with an
average of 48 686 other hospitals and health posts In other words, high users ive 1 provinces
with around 57 percent more other hospitals and health posts That 57 percent increase 1n facilines
accounts for 27 4 percent of the difference 1n predicted prenatal care behavior

The policies that would increase prenatal care use among wealthier and more educated
urban Peruvian women are the same policies that work for their poorer and less educated sisters,
namely, more education, greater access, and a wider availability of high-quality facihties

The decision on where to seek care

Table 11 refers to the subset of women 1n table 8 who reported recerving prenatal care at a
private or public health care facility Two sorts of women are counted n table 11, but omutted
from table 8 (a) women who reported that they had no prenatal care duning their last pregnancy,
and (b) women who had prenatal care 1n their home, at a community center, or at an unspecified
place The first column 1 table 8 was based on a sample of 1,655 women Of these we lost 328
because they did not receive prenatal care, leaving us with 1,327 women who received care These
mclude 35 women who either obtaned their care at a community center, at home, or i an
unspecified place Subtracting these left 1,292, the number that appears at the end of the first
column m table 11 The low use group in table 8 1s based on 55 women The low use group m
table 11 1s based on 37 women because 39 out of the 55 receiwved prenatal care, but two of them
received their care erther at home or 1n a community center In this and the following two
subsections of the paper, that 1s, where we discuss where, when, and how often urban women
sought prenatal care, we will be speaking about the samples of women described 1n table 11

Table 11 Average Characteristics of Urban Women who had Prenatal Care

All urban Low Average High
average users users users
Vanables ¢)) (2) 3) @
FIRST 0225 0135 0169 0337
AGE1 0098 0216 0135 0039
AGE3 0117 0189 0146 0137
TPREG 3449 4432 4 079 2 605
COMP 0236 0162 0225 0225
EDUC 8 687 4162 6 888 12 987
OLI 0434 0166 0201 1159
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Table 11 (continued)

All urban Low Average High
average users users users
Vanables Q) @) 3) @
ONLI 0026 0 006 0019 0058
SINC 1902 1083 1236 3306
HUBB 0 894 0838 0 876 0908
PINC 0348 0452 0204 0575
NPAR 0351 0351 0303 0467
ORINC 0207 0151 0117 0481
NOR 0735 1432 0955 0843
TV 0 666 0270 0551 0 899
NCOAST 0109 0135 0112 0062
CCOAST 0130 0027 0146 0131
SCOAST 0091 0054 0034 0085
NSIERRA 0104 0216 0090 0075
CSIERRA 0077 0081 0101 0 065
SSIERRA 0085 0081 0112 0049
HIUNG 0033 0081 0034 0013
JUNGLE 0073 0270 0124 0056
NCONE 0106 0054 0157 0072
SCONE 0056 0 000 0011 0114
OTHER 0022 0000 0011 0042
OHHCP 33 407 9595 30 730 49016
OHPP 16 959 11 622 17 326 20324
OPOPP 1,163 696 299 214 1,075 129 1,715 754
KM2 6 385 10 559 7922 5778
HHCD 3733 2514 3 809 3 987
HPD 1998 3000 2360 1899
POPD 111 962 87 226 111 335 125186
PPRICE 4 641 3 686 4 565 5193
IPSS 0118 0000 0000 0 487
GO 1000 1000 1000 1 000
PUB 0771 0811 0843 0670
PRV 0229 0189 0157 0330
WHEN?9 3427 4 081 4079 2670
WHEN3 1481 1568 1663 1281
Actual frq tnm.1 0622 0568 0505 0755
Actual frq tnim.2 0275 0297 0326 0209
Actal frq tnm.3 0103 0135 0169 0036
VMO 0883 0730 0897 1015
Average PRGO 0 846 0619 0 800 0 986
PRGO/AC 0919 0619 0 800 0993
Average PRWHR 0771 0844 0 820 0690
PRWHR/AC 07%4 0854 0836 0700
Average PRWHEN3 1481 1 689 1582 1307
PRWHEN3/AC 1409 1620 1552 1255
Average PRTRI1 0622 0500 0551 0736
Average PRTRI2 0275 0310 0317 0221
Average PRTRI3 0103 0189 0132 0043
PRTRII/AC 0 657 0527 0565 0767
PRTRI2/AC 0278 0326 0318 0211
PRTRI3/AC 0 066 0147 0117 0022
Average PRVMO 0883 0728 0855 0997
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Table 11 (continued)

All urban Low Average High
average users users users

Vanables 1 ) (3) C)
PRVMO/AC 0883 0728 0855 0997
Number of observations 1,202 37 89 306

Notes

Average PRGO 1s the average of the predicted values of the GO vanable PRGO/AC 1s the
predicted value of the GO vanable evaluated at the average of the group’s charactenstics

Average PRWHR 1s the average of the predicted values of the PUB varnable

PRWHR/AC 1s the predicted value of the PUB vanable evaluated at the average of the group’s
charactenstics

Average PRWHENS3 1s the average of predicted values of tnmester of care mtiation

PRWHEN3/AC 1s the predicted value of the trimester of care imtiation based on the average of the
group’s characteristics

Average PRTRI1, PRTRI2, and PRTRI3 are the averages of the predicted values of the
probabilities of imtiating prenatal care in trmesters 1, 2, and 3 respectively

PRTRI1/AC, PRTRI2/AC, and PRTRI3/AC are the probabilities of mitiating care in trimesters 1, 2,
and 3 respectfully evaluated at the average of the group’s characteristics

Average PRVMO 1s the average of the predicted values of the number of visits per month (VMO)

PRVMO/AC 1s 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 charactenistics are the ones used i the
analyses below

The variables 1n the top panel of table 11 are the same as those 1 table 8, except that the
complications vanable, COMP, 1s now mncluded as one of the demographic independent
variables Looking down the four columns 1n table 11, and companng 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 did not, also, amon_, the low users, those who had care came from
provinces and districts with both more people and more facilities

The vanable to be studied here 1s PUB It 1s coded as a "1" if the woman obtained her
prenatal care at a public institution and "0" otherwise The statistical procedure used was a binary
logistic regression, the eshmates from which are given 1n appendix table A2-3 Of the sample of
women 1n table 11, 77 1 percent received care at a public mstitution, while 22 9 percent received
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care pnvately The sectoral pattern of care 1s U-shaped over our three profiles The percentage
seeking private care 1s 18 9 for the low user groups 15 7 for the average group, and 33 O for the
high user group The question that this observation immediately raises 1s why do women 1n the
low user group, who are on average poorer and less educated than women 1n the average use
group, nonetheless, seck private prenatal care more frequently than those 1n the average use group?

Our statistical analysis provides an answer to this question, although at first glance 1t
appears to be the wrong answer The statistical analysis predicts that low users would use the
private sector shghtly less often than those in the average use group This can be seen from the
row labelled Avg PRWHR which gives the average predicted probability of receiving care at a
public facility The logit results are telling us that, 1n general, the best fit to the data 1s obtained
when more educated and wealthier women are predicted to receive care more frequently from
private sources than less educated and poorer women The logit results accord with common
sense, but they do not accord with the observed behavior

Two phenomena are at work here, one of which the logit regression correctly reflects and
one of which 1t nusses altogether Private health care in Peru 1s high cost and high quality health
care Richer famihes can afford more of the high cost and high quality care and purchase more of
1t Indeed, one would never trust any statistical procedure that showed that ncher people purchased
more low cost, low quality care The logit regression correctly picks up the fact that the wealthier
buy more private (high quality) health care than the poor The low user group in table 11 1s a
somewhat unusual group The people 1n that group are people with low predicted probabilities of
seeking care, who nevertheless seek care Who are these people? Many are people with serious
problems with their pregnancies The seventy of problems 1s an omutted varable that 1s correlated
both with the probability of receiving care and the probability of seeking private prenatal care
Women with very serious health problems associated with their pregnancy are more likely to obtan
care and more likely to get 1t from a pnvate facihty The low use women who actually get
prenatal care are more likely to have serious problems than the average use women, who are more
likely to get care regardless of whether they had any problems or not

The mussing vanable, SEVERITY, imphes a correlation between the GO vanable and the
PUB vanable that 1s ignored m the statistical analysis carmed out here * In our previous work we
tested for that correlation mn the context of general health care and did not find 1t, so we did not
design our research strategy with 1t n mund (Gertler, Locay, and Sanderson 1987) Future
researchers should be aware, however, that decisions on whether and where to receive care should
be studied within a simultaneous framework.

15 We did not just happen to overlook vanables 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 1s the same lesson we
leamed when we looked at the GO and CARE vanables 1 table 8 For the poor and less
educated, prenatal care more often takes on the character of crisis management when something 1s
wrong seek care, otherwise do not

For our present purposes, the onussion of the correlahon between GO and PUB 1s not an
overwhelming problem, because govermnment policies probably would not influence that correlation
very much anyway (although a policy of improving the quality of public care mught reduce this
correlation somewhat) For policy analysis, 1t 1s almost just as good to look at the determunants of
the public/private choice as we have done 1t

The predicted probability of a low user having public prenatal care 1s 85 4 percent and 83 6
percent for the average user (see row labelled PRWHR/AC) This means that n table 11 we are
decomposing a change of only -1 8 percentage pomts Any independent vanable that would lead
the predicted probability of gomng public to fall by 1 8 percentage pomts would account for 100
percent of the change If the vanation in an independent vamnable would lead to a fall in the
percentage gomng public of 18 percentage points, 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 12 1s
that the base difference to be explaned 1s so small

Taken as a group, socioeconomic and household characteristics account for 204 percent of
the change, or for a 3 7 percentage pomt dechne 1n the probability of receiving prenatal care The
woman’s education 1s agam the dominant vanable, accounting for 131 percent of the dechme An
mcrease mn the woman'’s education, Iike an mcrease in her spouse’s mncome, makes 1t more hkely
that the woman would receive her prenatal care at a private facithty The TV vanable also
contributes to the decrease in the probability of the woman obtaimng public care This seems to
us to be weak evidence of the TV vanable standing as a proxy for income or wealth, and not as a
proxy for the flow of information *

16 The coefficient on the TV vanable 1s not statistically significant at the 10 percent level, so we
need to be cautious mn interpreting the effect of the presence of a television set on where people
choose to get prenatal care
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Table 12 Effect of Individual Vanables and Groups of Vanables on Intergroup Differences in

Where to Have Prenatal Care, Urban Women

Low-average Average-tugh Low-average Average-high
percentage percentage percentage percentage
change change change change
Vanable 1) ¥)) 3) (C))
Demographic vanables 117 150
FIRST 47 42
AGE1 120 25
AGE3 -149 05
TPREG 117 88
COMP -18 00
Socioeconomic and
household vanables 2043 1325
EDUC 1314 532
OLI 06 30
ONLI 04 02
SINC 316 773
HUBB 37 06
PINC 208 56
NPAR 25 15
ORIC 20 -39
NOR -144 06
TV 387 87
Regional variables 1603 240
NCOAST 205 82
CCOAST -1326 31
SCOAST 123 56
NSIERRA 1553 33
CSIERRA 2417 80
SSIERRA -353 129
HIJUNG 333 26
JUNGLE 1420 119
NCONE 42 06
SCONE -106 -176
OTHER 42 21
Measures of access 244 1 -42 4
OHHCP -1,218 6 -1856
OHPP 1395 133
OPOPP 8316 1226
KM2 -197 29
HHCD -1158 29
HPD 463 60
POPD 76 1 79
Private price and IPSS -323 294
PPRICE -323 42
IPSS 00 252
Interaction 167 08 01 02
Difference
explamned -18 -136 -18 -136

(in percentage ponts)
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Almost all the regional dummy vanables have positive coefficients, which indicates that
everything else bemng equal, urban Peruvian women hiving outside central Lima are more hikely to
obtan prenatal care at a publhic mstitution than women 1n central Lima, This 1s not surprising
given the concentranon of prnivate medical facilites 1n central Lima The use of public health care
1s partcularly prevalent in the Sierra, the central coast outside Lima, and the low jungle Average
users are much less likely to live m the north Sierra and the low jungle than low users, and
therefore, shifts away from those areas cause the predicted probability of seeking public care to
decrease Average users are more likely to hive 1n the central coast region, and this leads to an
mcrease 1n the predicted probability of obtaming public prenatal care

By far the largest effects i columns 1 and 3 of table 12 are those for the access vanables
People m the average use group tend to hive mn provinces and districts with higher populations and
with more public facilines By itself, an increase i the number of public facihities leads to an
mncrease 1n the probabihity of receiving public care (see the signs for both the OHHCP and the
HHCD vanables mn appendix table A2-3) The large negative effect of imncreased facihies 1s offset
to some extent by the large posinve effect of population size (see the OPOPP and POPD
vanables) ' The effect of the private care price 1s like the effect of more faciites The average
users live mn places with higher private care costs On this ground, the average users should use
public health care more often, but they do not

The choice of whether to have public or pnvate prenatal care 1s strongly mnfluenced in
opposite directions by different sets of the mndependent variables Higher mcome and education
lead to a greater demand for private health care The regional distributions of the low and average
users also implies that the average users should seek private care more often Offseting these are
the access and price effects The average users hive mn areas with more public facilites and n
areas where the cost of private health care 15 greater These two factors should lead to an mncrease
m the demand for public care

A woman with the charactenistics of the high use group would have a predicted probability
of seeking pubhc care of 70 0 percent The comparable woman with the characteristics of the
average use group would have a predicted probability of seeking care of 83 6 percent (see row
labelled PRWHR/AC m Table 11) Therefore, we are seeking to explamn a 13 6 percentage pomnt
decline 1n the probability of public care as we move across the two groups Qualitatively, the
explanation of the 13 6 percent dechine 1s simmlar to the explanation we gave for the 1 8 percentage
pomnt decline obtained when moving from the low use to the average use group, but some of the
quantitative magmtudes are different In comparing the low use to the average use group, the

17 The effect 1s negative in the sense that 1t would lead to an increase n the use of public health
care, while we are trying to explamn a decrease m the use of such care
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woman’s education had an effect that was more than four times greater than the effect of her
spouse’s income In comparing the average use group to the high use group, the effect of the
woman’s education 1s less than two-thirds as large as her husband’s income effect The effects of
the socioeconorme and household charactenstics vanables are much more important relative to the
access vaniables for the wealthier group than for the poorer group

Table 12 as a whole shows that the decision to seek public or private care 1s sensitive to
factors such as the woman's education, her spouse’s income, and the relationship between the
number of public facilines and the population n the area

The decision on when to initiate care

Table 13 shows the decomposition results for the decision on when to mtiate prenatal
care They are based on a multinomal logit regression where the dependent vanable ndicated
whether the woman mmitiated care m the first, second, or third tnimester of the pregnancy Before
we get to that table, however, let us retum for a moment to table 11 In that table, the WHEN9
vaniable mndicates the average month of the pregnancy mn which prenatal care was mtiated
Women m the low use group mitiated care at month 4 081 of their pregnancy, the average use
group at month 4 079, and the lngh use group at month 2 670 In other words, the tming of
mnation of care 1s practically identical for the low use and average use groups, and the women 1n
both these groups wnitiate care about a2 month and a half after the women 1n the high use group

Table 13 Effect of Individual Variables and Groups of Variables on Intergroup Differences in
When to Imitiate Prenatal Care, Urban Women

Low-avg Low-avg Low-avg Avg-high Avg-high Avg-high
%change  %change %change %change %change %change

6] 2 3 @ &) (6)

Vanables (1st (2nd (3rd (1st (2nd (3rd
tnimester) trnimester) trimester) trimester) trunester) trimester)

FIRST -19 61 07 -16 25 06
AGEl 199 529 106 37 54 18
TPREG 158 228 138 95 107 82
COMP 16 6 2717 134 00 60 00
EDUC 1186 3196 617 425 618 206
OLI -10 -75 09 59 -138 29
ONLI 28 -76 -15 -13 -19 06
SINC 48 217 01 119 219 07
HUBB 55 02 71 06 04 08
PINC 424 324 -63 5 75 24 131
NPAR 127 -12 16 6 -55 -33 -79
ORINC 52 40 56 76 69 84
NOR 717 512 46 04 08 01
v 2517 -169 378 38 14 65
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Table 13 (continued)

Low-avg Low-avg Low-avg Avg-high Avg-lagh Avg-high
%change  %change  %change %change %change %change

1) () (3) “4) (5) (6)

Vanables (Ist (2nd (3rd (1st (2nd (3rd
trimester) trumester) trimester) trimester) trimester)  trimester)

NCOAST 191 -970 520 27 -87 156
CCOAST -1613 1997 -263 6 23 02 47
SCOAST 209 -84 6 508 41 78 -175
NSIERRA 1253 4729 2947 12 -19 46
CSIERRA -248 534 -46 9 44 -18 115
SSIERRA -343 104 4 -735 62 63 204
HJUNG 48 8 -1777 1130 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 -17 23 37 08
OHHCP -67 1 1,145 4 4105 48 517 480
OHPP 413 -297 -44 6 -30 -26 33
OPOPP -1381 -3923 -66 1 -185 -276 82
KM2 463 -1336 216 61 92 27
HHCD -12 88 40 00 01 01
HPD -278 -907 -100 33 53 -11
POPD -119 -263 -78 -11 -14 07
PPRICE 422 -1617 1000 24 41 97
IPSS 00 00 00 117 121 112
PUB -74 80 72 56 57 55
Interaction 24 97 03 11 50 80
Demographic 48 8 033 362 117 136 95
Socioeconomic 1237 387 8 489 615 76 0 451
Regional 2271 -7053 4912 345 -59 800
Access -3552 508 1 -574 1 275 63 -65 7
Pprice and IPSS 422 -1617 1000 141 80 209
Public -74 -80 72 56 57 55
Interaction 08 -143 50 01 -38 46
Difference
explamed 38 08 -30 202 -107 95

(n percentage points)

We get a somewhat different impression when we look at the figures aggregated by
tnmester The average trimesters at mmnaton for the low, average, and lugh use groups are 1 568,
1663, and 1 281 (table 11, WHEN3) Again, the igh use group mtiates earher, but in this way
of looking at the data, the average group imnates later than the low one The actual frequencies of
mnitating care 1n each timester show the differences 1n the groups more dramatically Among the
low users 56 8 percent immnated 1n the first tnmester That figure 1s only 50 5 percent for the
average users, and nses to 75 5 percent for the high use group (table 11) The question that we
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must confront 1s whether the decline from 56 8 percent to 50 5 percent reflects something real or 1s
Just sampling error The number of women 1 the low use group is small, only 37 We could
raise the proportion imtiating care 1n the first trimester from 50 5 percent to 56 8 percent by
changing the behavior of only two women We assume here that the decline for the average group
1s samphing error and proceed with the decomposition mdicated by the multinormal logit When
we have fimshed discussing our results, we will return to the possibility of there being a real
dechne between the low and average group In view of this, treating the decomposition of the
difference between the low and the average group with more than the usual amount of caution 1s

prudent

Evaluated at the average characteristics of the women 1n the low use group, the predicted
probability of imtiating care 1n the first tnmester of a pregnancy 1s 52 7 percent Evaluated at the
average characteristics of the women n the average use group, the predicted probability of
mitiating care 1 the first trimester 1s 56 5 percent (see row labelled PRTRII/AC 1n table 11)
Thus, we have a 3 8 percentage point increase to explain Only a comparatively small number of
variables are statistically significant at the 5 percent level (one-tailed test) They are TPREG,
COMP, EDUC, PINC, NPAR, ORINC, PPRICE, and PUB We will concentrate our discussion of
the decomposition on these vanables The greater the number of pregnancies, the less likely the
woman 1s to seek care early The TPREG vanable accounts for 15 8 percent of the 3 8 percentage
pomnt rise because the women 1 the average use group have fewer pregnancies than the women mn
the low use group An analogous explanation 1s appropnate for the complications vanable, COMP,
which accounts for 16 6 percent of change Note, however, that the greater the frequency of
complications that result in medical attention, the more hkely the woman 1s to seek care early

The woman'’s education variable 1s again the domunant variable, accounting for a full 118 6
percent of the change The parents’ mcome vanable, PINC, 1s positively related to the probability
of mtiating care in the first trumester, but smce the average parents’ mcome 1s lower for the
average than for the low user group, that variable has a negative influence n the decomposition
The more parents or in-laws 1n the household, the less likely 1s the woman to initate care n the
first tnmester The NPAR vanable accounts for 12 7 percent of the change The higher the
mcomes of other relatives 1 the household (besides the spouse, parents, and parents-in-law), the
greater the probability of the woman secking care 1n her first timester This vanable 1s
responsible for -5 2 percent of the change

The higher the price of private health care, the more likely that a woman will imtiate health
care 1n her first timester In our sample, the areas with the high pnices for private care are the
larger cities, particularly Lima. Here the price of private care 1s probably standing as a proxy for
the accessibility of private health care This vanable, PPRICE, has a substantial effect on the
probability of 1utiating care m the first tnmester, accounting for 42 2 percent of the change



Women who receive their care 1 a pubhic institution have a lower probability of imtating
care 1n the first tnmester (see the coefficient of the PUB vanable in Table A2-4) We have two
possible explanations for this result First, the waihng time for care 1s longer at pubhc facilities
Second, people with severe problems were more hikely to go to the private sector on an emergency
basis When everything was progressing normally, women could take a httle longer to mtiate care
and then seek care where 1t was cheaper

The explanation of the change between the average use group and the high use group 1s
sumlar and there 1s no need to repeat the details here Note, however, that the EDUC vanable
again dominates the decomposition 1n that case

The discussion above decomposing the difference in the probability of seeking care 1n the
first timester of a pregnancy between the low use group and the average use group assumed that 1t
was proper to mterpret the multinomial logit results straightforwardly There 1s a possibility that
the multinonual logit results are misleading m this case Low use women tend to treat prenatal
care as cnisis mtervention more than the average use or high use women We showed earlier that
they were more likely to use private care than were the average use women, and we will show
later that once they mutiate care, they go less frequently The low use and the average use women
may both imtiate care at the same time if a medical emergency occurs, but more of the average
group mught mitiate care later even if no problem arose In this interpretation, the low use group
mitiates care earhier than the average use group for exactly the same reason that they receive their
care more frequently at a pnivate faciity The reason 1s that more of their prenatal care 1s the
treatment of emergencies

In an econometric sense, we are mussing the vanable SEVERITY (mentioned earlier) that
would represent the seventy of the pregnancy-related medical problems Women with very serious
problems would be more likely to seek care, more likely to seek private care, and more hkely to
mtiate care early The omission of the SEVERITY varable 1s felt much more senously in the
case of the low use group, where those who do actually seek care are much more hkely to be
those with severe problems The solution to this econometric problem 1s to study related prenatal
care decisions m a sumultaneous framework Ths 1s easier said than done, because the
simultaneous estimation of a model with three qualitative dependent vanables 1s 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 mitiated For example, a woman who mitated care m her third month of pregnancy
had about six prenatal care visits Women 1 the low use group had an average of 0730 visits per
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month after the mtiation of care, those 1n the average use group 0 899 visits per month, and those
in the high use group 1 015 visits per month

The statistical procedure that we used to study visits per month 1s ordinary least squares
regression The decomposition analysis begins with computing the difference n the predicted
number of visits per month for a woman with the average characteristics of the low use group and
the predicted number for an analogous woman with the average characteristics of the average use
group From table 11, we can see that the number for the low use woman 1s 0 728 visits per
month and the number for the average use woman 1s 0 855 (PRVMO/AC) Thus we have an
increase of 0 127 visits per month to explan

The decomposition results are presented in table 14 The socioeconomuc and household
variables account for 54 6 percent of that 0 127 difference, the regional vanables for 52 8 percent,
and the access variables for -7 2 percent Two of the socioeconomic variables are far and away the
most mmportant, the woman’s education, EDUC, which accounts for 31 8 percent of the change, and
the presence of a television set i the household, which 1s responsible for 15 0 percent of the
change Women m Lima receive prenatal care more often than urban women i the rest of Peru
Women m the Sierra and n the low jungle receive care least often, holding other measured
variables constant The power of the regional variables primanly reflects the fact that the average
use group contains smaller proportions 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 lives mn areas with more health facilities and larger populations Those
effects roughly counterbalance one another A surpnising finding 1s that the effect of the OHHCP
vanable 1s negative Smce the coefficient of the OHHCP variable in appendix table A2-5 15 very
far from being statistically sigmificant, we can probably assume that the number of other hospitals
and health centers 1n 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 hugh use group The average use group has a predicted value of 0 855 visits per month once
prenatal care was mmtiated and the hugh use group has a predicted value of 0 997 visits per month
(table 11, PRVMO/AC) Thus, we have a difference of 0 142 visits per month to explain The
socioeconomic vanables account for 90 3 percent of that difference The woman’s education alone
accounts for a full 63 4 percent of the change, the presence of a television set 1s associated with
16 6 percent of the change, and the spouse’s mncome with 10 0 percent of the change
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Table 14 Effect of Individual Vanables and Groups of Vanables on Intergroup Dafferences mn the
Number of Prenatal Visits per Month, Urban Women

Vanable

Low-average
percentage
change

1

Average-high

percentage
change

)

Low-average

percentage
change

3

Average-high
percentage

change
)

Demographic vanables
FIRST
AGE1
AGE3
TPREG
COMP
Socioeconomic and
household vaniables
EDUC
OLI
ONLI
SINC
HUBB
PINC
NPAR
ORINC
NOR
TV
Regional vanables
NCOAST
CCOAST
SCOAST
NSIERRA
CSIERRA
SSIERRA
HIUNG
JUNGLE
NCONE
SCONE
OTHER
Measures of access
OHHCP
OHPP
OPOPP
KM2
HHCD
HPD
POPD
Private pnice and IPSS
PPRICE
IPSS
Public and month of first visit
PUB
WHENS
Interaction
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Regional variables account for 41 O percent of the difference The most important vanable
1s the 1/0 (dummy) variable for the south cone of Lima People in the south cone of Lima have a
relatvely hagh frequency of care, and the high use group has a greater proportion of south cone
residents than does the average use group Access measures again have a negative
effect Basically, this indicates that the negative effect of a larger population 1s more important than

the positive effect of having more facilities

One of the most mnteresting single vanables 1s the medical nsurance vanable IPSS The
proportion covered by government health msurance in the lugh use group 1s 48 7 percent, while no
one 1n the average use group has government msurance This increase in the proportion covered
by wnsurance accounts for 34 7 percent of the change

Women who 1tiate care earhier have fewer visits per month subsequent to mtiation than
women who start their care later Our interpretation of this 1s that prenatal care 1s more frequently
used toward the end of the pregnancy In this case, those who begmn later will tend to have more
visits per month Women m the high use group mtiate care earher than those in the average use
group and this earher imtiation leads to the negative effect of the WHEN9 vanable

Conclusions for urban areas

Prenatal care was already widely practiced in the urban areas of Peru in 1984 Over 80
percent of the women m our sample received care Of those, around 62 percent mtiated care mn
the first trumester of the pregnancy The average woman who had prenatal care made around 09
visits per month once she started care, a visit every 33 or 34 days

The woman’s education was an important vanable for all dimensions of prenatal care
Probably the next most important vanable was the medical insurance vanable We mterpret the
mmportance of that vanable as mdicating that women 1n the urban area could be encouraged to use
more prenatal care if the quality of public sector care were improved Our results indicate that if
the IPSS medical care system could be spread throughout urban Peru at its 1984 level of quality,
prenatal care use would be virtually 100 percent, even for previously low use women '

On the theoretical level, we learned that the distribution of income within the household
has a clear impact on prenatal care behaviors QOur results both encourage and mystify us The

18 An important item for future research 1s to determune the features of care at the IPSS hospitals
that are so important in encouraging prenatal care use It may be that prenatal care use 1S very
sensitive to how long women must wait between making an appomntment and seeing a doctor If
that were the case, 1t mught be possible to encourage prenatal care use at other public faciiies by
shortening waiting times there
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intrahousehold distribution of income does influence prenatal care behavior, but not i ways that

we would predict For example, appendix table A2-2 shows that the impact of other relatives’
mcome (ORINC) on the woman'’s probabihity of seeking prenatal care 1s twice as great as her
spouse’s mcome Before we began our work, we thought that other relatives’ imcome, 1f 1t mattered
at all, would have a smaller influence on the woman’s prenatal care behavior than her spouse’s
mcome From a policy viewpomt, such problems are not of much imnterest Policymakers have no
direct control over the incomes of other relatives, and as table 10 shows, the vanations m the
ORINC vanable are not of much quantitative sigmficance Nevertheless, from the perspective of
someone interested i household decisionmaking in general, or more specifically in women'’s health
care use 1 Peru, our work suggests a puzzle, which must be left for future research to solve

Our work has also given us some msight mto how to study prenatal health care
decisionmaking n the future It appears from our results that the error term 1n the GO regression
1s likely to be correlated with both the error terms in the PUB regression and the WHEN3
regressions (and probably also the VMO regression) Future work should study these decisions n
a simultaneous framework

Influences on Prenatal Care Use in Rural Peru
The decision on whether to seek prenatal care

Tables 15-20, for the rural women of Peru are constructed similarly to tables 8 and 10-14
for urban Peruvian women Table 15 provides the characteristics of all the women 1n our rural
sample, and of the women mn the low use, average use, and high use groups These groups were
constructed as they were for the urban areas The average use group was created so that a woman
with charactenistics of the average group women would have a probability of secking 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 characteristics would have a predicted probability
20f seeking care that was (nearly) one standard deviation below that of the average use woman
The high use group was selected so that a woman with the high use group charactenistics would
have a predicted probability of seeking care that was (nearly) one standard deviation above that of
the average use woman
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Table 15 Average Characteristucs of all Rural Women

All rural Low Average High
average users users users
Variables §)) ) 3) 4)
FIRST 0123 0067 0135 0147
AGE1 0104 0 065 0126 0166
AGE3 0202 0329 0164 0080
TPREG 5148 5906 5170 4196
EDUC 2743 0635 2449 4276
OWNCASH 0061 0 008 0 060 0 086
SCASH 0 266 0084 0163 0 498
SED 3 661 1984 3000 5282
HUBB 0879 0877 0856 0896
HHCASH 0122 0047 0100 0209
FINC 0376 0257 0472 0197
NPH 6 990 7 159 7076 6252
TV 0123 0 009 0097 0190
NCOAST 0165 0 000 0261 0319
CCOAST 0136 0007 0 106 0245
SCOAST 0032 0 000 0015 0 043
NSIERRA 0200 0485 0091 0012
CSIERRA 0108 0 168 0091 0049
SSIERRA 0119 0242 0079 0043
HIUNG 0144 0 060 0202 0190
JUNGLE 0096 0038 0155 0098
OHHCP 4018 2622 3 856 5405
OHPP 11 827 11 251 12 812 12 650
OPOPP 9 683 7 820 9 566 12 405
KM2 0891 0 596 1107 0990
HHCD 0618 0427 0672 0699
HPD 1694 1602 1950 1 546
POPD 1940 1853 2 006 1626
INSUR 0030 0 000 0015 0061
FARMER 0706 0942 0748 0423
GO 0 415 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 0 406 0197 0412 0628
Number of observations 2,013 447 341 163

From the mean of the GO vanable, we can see from table 15 that 41 5 percent of the rural
women had prenatal care In the low use group 22 1 percent of the women had care, 1n the
average use group 35 2 percent did. Note that the proportion of rural women in the high use
group who had prenatal care 1s simular to the proportion of the urban women 1 the low use
group The average predicted probabilities of seeking care can be seen from the row labeled
Average PRGO Low users have a predicted probability of receiving prenatal care of 19 8 percent,
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average users of 41 2 percent, and high users of 62 8 percent The predicted probabilihes of
receiving care evaluated at the average charactenstics of the groups are very close to the average
predicted probabilities

The dafference between the CARE vanable and the GO vanable 1s the proportion of the
population m each group who report having a pregnancy comphication for which they had
treatment, but who also mdicate that they received no prenatal care Of the entire rural sample, 4 5
percent reported such a complication and no prenatal care This 1s around 10 percent of all those
who recewved care In the low use group, the difference between CARE and GO 1s 5 2 percentage
pomnts This 1s around one-quarter of all those who recetved care As was the case 1n the urban
area, the ikehhood of reporting a treated comphication and no prenatal care 1s largest for the low
use group

The vaniable GO minus the vanables PUB and PRI equals the proportion of the population
who received prenatal care outside the formal health care sector In our first rural decomposition
analysis we deal with all the women who receive care In the subsequent analyses of where, when,
and how often prenatal care was recetved, we focus only on those who had prenatal care outside
therr home 1n either a public or a private facility

Since farm income 1s so difficult to measure properly, we did not perform the same sort of
accounting for the incomes of each famly member for the rural areas that we did for the urban
areas The income vanables are, therefore, different for the rural areas than they were for the
urban areas OWNCASH refers to the woman’s own nonfarm income For nonfarm women this
variable would be the aggregate of the urban OLI and ONLI vanables SCASH 1s the spouse’s
nonfarm mcome For nonfarm women, this would be the equivalent of the urban SINC vanable
SED 1s the spouse’s education in years This variable does not appear m the urban analysis,
because 1t was too closely related to the spouse’s mncome there HHCASH 1s the nonfarm mcome
of other members of the household besides the woman and her spouse For nonfarm women, this
would be the equivalent of the sum of the urban variables PINC and ORINC plus the nonfarm
mcome of nonrelatives m the household FINC 1s the household’s reported farm mcome and NPH
1s the number of people i the household The vaniables INSUR and FARMER also do not appear
m the urban analysis INSUR includes all women who are covered by government health
msurance (IPSS), plus all women who either work m the petroleum, sugar, or mining industries or
whose spouse does These industnies often provide free or subsidized medical care to their
employees FARMER 1s a 1/0 vanable that 1s coded "1" if anyone i the household receives
income because of his or her control of farmland

As we can see from table 15, in the rural arca, the ligh user group has a greater proportion
of women with first pregnancies than does the low user group High users are much more hkely
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to be younger (in the AGE1 group), and much less Iikely to be older (in the AGE3 group), than
low users Again, the level of the women’s education 1s an mmportant differentating feature

Women 1n the low use group averaged only 0 635 years of education, women 1n the average use
group had a mean of 2 449 years of education, and those in the high use group had an average of
4 276 years of education We have already commented on the simlanty of the high use rural
group to the low use urban group mn terms of the proportion seeking care Their simularity mn
terms of educational attainment 1s also noteworthy The women n the high use rural group and
the low use urban group also have similar levels of prenatal care use and almost 1dentical levels of
schooling All the nonfarm cash vanables increase as we move from low to average to high users,
as does the average level of the spouse’s education The farm income vanable, FINC, shows a
more complex pattem After adjusting for the proportion of farm households in each group (using
the FARMER vanable), farm income 1s highest for the average users, next highest for the high
users, and lowest for the low users Our imnterpretation of this 1s that many of the farm households
m the high use group were making a transition between farm and nonfarm activines We
conjecture that with many of these households, farming had become only a part-ume activity, and
hence their farm incomes were lower than those of households 1n the average use group

The regional differences between the low use and high use groups are as striking as they
were 1n the urban areas In the rural areas, the low use group 1s domnated by people 1n the Sierra
and the high use group 1s domunated by people who hve on the coast Women 1n the jungle are
more likely to be m the high use group than mn the low use group People mn the high use group
are more hikely to hve mn provinces that have more public health care facilities and a greater
population, although this 1s not necessarily the case for the districts i which they hve It 1s
mteresting to note how little the number of other health posts vanes across the provinces in which
women m the different groups live None of the women mn the low use group have any insurance,
while 6 1 percent of those 1 the hagh user group do Finally, 94 2 percent of the women 1n the
low use group hve in farm households, while only 42 3 percent of those in the high use group do

The probability of recewving care for a woman with the charactenistics of the average user
1s 41 2 percent The probability of receiving care for 2 woman with the charactenistics of the low
user group 18 19 7 percent (see row labeled PRGO/AC) What policies could the government
implement to raise that 19 7 percent by the 21 5 percentage points necessary for it to reach the
level of the average user?

Table 16 shows which vanables account for the 21 5 percentage 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 percent of the gap Changes in the socioeconomic and
household vanables are responsible for one-third of the difference Here again, the change n the
woman's education variable dominates Increases in the wife’s education account for 23 4 percent of
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the difference, while changes 1n her spouse’s education account for another 7 6 percent All the
remaiming soclroeconomic vanables are of little consequence

The most unportant group of vanables influencing the use of prenatal health care 1s the
group of regional vanables The regional variables capture all unmeasured effects that operate on a
regional level They capture such regional differences as the existence and quality of roads and
means of transport, the quality of publhic and pnivate health care, and culture to the extent that they
affect prenatal care use The importance of the regional vanables for the rural poor does not imply
any immediate policy prescripions It only suggests that a vital next step n understanding the
prenatal care behavior of poor rural women 1s to understand the ongmns of the unexplained regional
vanation measured here

The access vanables taken as a whole account for 12 8 percent of the spread between the
low and the average user Other hospitals and health centers n the province, other health posts mn
the province, and hospitals and health centers 1n the district all contribute positively to the
explanation of the difference Note that differences 1n the number of health posts play almost no
role in explaimng why the use of prenatal care differs across groups

No one n the low use group was covered by msurance and only 15 percent of the average
use group were covered (table 15, INSUR) Less than 1 percent of the change between groups 1s
attributable to that difference n coverage If, however, all the people 1n the low use group were
provided with the same sort of msurance and medical quality as 1s available to those with
government health mnsurance and other prnivate health nsurance, the predicted probability of
receiving prenatal care would nise to 41 O percent, roughly the same level as that for the average
use group

Farmers constitute 94 2 percent of the low use group and 74 8 percent of the average use
group (table 15, FARMER) Since farmers use prenatal care less often than nonfarm rural people,
this reduction 1n the percentage of farmers 1s one of the reasons that people mn the average use
group use prenatal care more often The change i the FARMER vanable accounts for 9 3 percent
of the difference between the groups The effect of the FARMER vanable 1s open to a number of
different interpretations Women m farm households may use prenatal care less often because the
woman’s time 1s very valuable in farming and support activities, because women living on farms
tend to hive farther from health care facihties or have worse access to them for other reasons, or
because farmers differ culturally or in other ways from nonfarm rural residents

The most important vanable we can 1dentify to increase prenatal care use among the poor
rural farmers 1s education, particularly of women Providing these women with health insurance
and access to lugh quality care will also help Prenatal care use among these women 1s also much
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more sensitive to the presence of hospitals and health posts i their district than 1t 1s to the
presence of hospitals and health posts mn their province, but outside of therr district In 1984, they
had an average of 0 427 hospitals or health centers n thewr district (table 15, HHCD) If this
number could be increased to 2 427, the predicted proportion recerving prenatal care would rise to
nearly 30 percent.

Our analysis suggests that no single policy can transform poor uneducated rural farm
women mto users of prenatal care at the level seen 1n the urban areas If the average education of
the low users could be increased from 0 6 years to 4 years, the number of hospitals and health
centers 1n each district could be increased from 0 427 to 3 000, and 50 percent of the women could
be covered by health msurance, then the predicted probability of recerving prenatal care would
increase to shightly over 50 percent This 1s a large increase from a starting level of 22 percent,
but 1t 1s st1ll not up to the level of the hugh use rural group or the low use urban group

The reasons why the high use group behaves differently from the average use group are
mnteresting to consider mn hght of what we have just seen Evaluated at the average charactenstics
of the group, the average user has a probability of 41 2 percent of receiving care, while the high
user has a 62 8 percent probability (table 15, Average PRGO) So the differential in probabilities
that we need to explamn 1s 21 6 percentage ponts

More than half the difference, 56 7 percent, can be attributed to the socioeconomic and
household variables Here again the education of the woman and her spouse dommate When we
were considering the change from the low use group, the woman’s education was more than three
times as important as the change mn the husband’s education In this case, the contribution of the
woman'’s education 1s only around 40 percent higher than her spouse’s

The regional vanables contribute only 19 9 percent of the total change m predicted
probabilities of care as we move from the average to the high user as opposed to 44 6 percent
previously The high use group hive in provinces where they have, on average, 5 405 other
hospitals and health centers, while those mn the average use group live mn provinces with an average
of 3 856 other hospitals and health centers This difference of roughly 1 5 hospitals and health
centers accounts for 9 4 percent of intergroup difference

The insurance vanable accounts for a bit more of the difference here than for the poorer
women, but 1ts effect 1s still small because so few people are mnsured The FARMER variable 1s
twice as important 1n accounting for changes when dealing with the wealthier women than when
dealing with the less wealthy women.
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The access and mnsurance vanables also matter when we are decomposing the difference
between average users and high users 1n rural areas, but the most important variable that induces
women to receive prenatal care seems to be education

Table 16 Effect of Individual Vanables and Groups of Vanables on Intergroup Differences m
whether or not to Have Prenatal Care, Rural Women

Low-average Average-mgh Low-average Average-high
percentage percentage percentage percentage
change change change change
Vanable ¢} 2) 3 4

Demographic vanables 03 46
FIRST
AGEl1
AGE3
TPREG
Socioeconomic and
household variables 330 567
EDUC
OWNCASH
SCASH
SED
HUBB
HHCASH
FINC
NPH
TV
Regional vanables
NCOAST
CCOAST
SCOAST
NSIERRA
CSIERRA
SSIERRA
HJUNG
Measures of access
OHHCP
OHPP
OPOPP
KM2
HHCD
HPD
POPD
Insurance and IPSS
INSUR
Farmer
FARMER
Interaction
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The decision on where to seek prenatal care

Table 17 shows the characteristics of the women 1n the various groups who reported
receiving prenatal care at either a private or a public health care facility For sumplicity, 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
vaniables 1n table 17 are the same variables as 1n table 15 with the addition of a 1/0 varable
concerned with comphcations

Table 17 Average Charactenistics of Rural Women who had Prenatal Care

All urban Low Average High
average users users users
Vanables (1) ) 3) @
FIRST 0158 0030 0135 0136
AGEI1 0123 0030 0112 0216
AGE3 0155 0418 0169 0091
TPREG 4 688 6 388 5146 4023
COMP 0280 0299 0225 0284
EDUC 4250 0552 2371 4023
OWNCASH 0089 0009 0097 0102
SCASH 0420 0112 0226 0641
SED 4 930 2045 3157 5114
HUBB 0880 0910 0876 0 864
HHCASH 0169 0 005 0139 0195
FINC 0412 0270 0 454 0130
NPH 6 698 6672 7 258 6239
TV 0229 0015 0112 0273
NCOAST 0200 0 000 0337 0 284
CCOAST 0251 0 000 0067 0330
SCOAST 0058 0000 0011 0068
NSIERRA 0083 0388 0045 0011
CSIERRA 0093 0164 0146 0068
SSIERRA 0095 0313 0124 0057
HIUNG 0136 0119 0135 0148
OHHCP 4990 2537 4 146 5545
OHPP 12 000 9373 13 472 11 466
QPOPP 10 754 7 004 10 266 12075
KM2 0872 0 504 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 1 000 1 000 1000
PUB 0744 0866 0719 0807
PRV 0256 0134 0281 0193
WHEN?9 4 345 5015 4 595 4318
WHENS3 1756 1925 1843 1739
Actual frequency trim.1 0445 0343 0416 0 466
Actual frequency tnm,2 0354 0388 0326 0329
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Table 17 (continued)

All urban Low Average High
average users users users
Varnables 1) 2) 3) “4)

Actual frequency trim.3 0201 0269 0258 0205
YMO 0675 0488 0607 0744
Predicuons

Average PRGO 0548 0203 0417 0630
PRGO/AC 0 566 0201 0416 0631
Average PRPUB 0744 0 847 0711 0755
PRPUB/AC 0 804 0903 0786 0810
Average PRWHEN3 1756 1941 1 864 1693
PRWHEN3/AC 1732 1945 1853 1672
Average PRTRI1 0 445 0322 0391 0481
PRTRII/AC 0 453 0316 0396 0490
Average PRTRI2 0354 0415 0354 0344
PRTRI2/AC 0362 0419 0355 0348
Average PRTRI3 0201 0263 0255 0175
PRTRI3/AC 0185 0265 0249 0162
Average PRVMO 0675 0502 0636 0709
PRVMO/AC 0675 0502 0636 0709
Number of observations 676 67 89 88
Notes

Average PRGO 1s the average of the predicted values of the GO vaniable PRGO/AC 1s the
predicted value of the GO variable evaluated at the average of the group’s charactenstics

AVERAGE PRWHR 1s the average of the predicted values of the PUB vanable

PRWHR/AC 1s the predicted value of the PUB vanable evaluated at the average of the group’s
characteristics

Average PRWHENS3 1s the average of predicted values of tnmester of care mitiation

PRWHENS3/AC 1s the predicted value of the trimester of care mitiahon based on the average of the
group’s charactenstics

Average PRTRI1, PRTRI2, and PRTRI3 are the averages of the predicted values of the
probabilities of mitiating prenatal care m tnmesters 1, 2, and 3 respectively

PRTRII/AC, PRTRI2/AC, and PRTRI3/AC are the probabilities of mitiating care in trimesters 1, 2,
and 3 respectively evaluated at the average of the group’s characteristics

Average PRVMO 1s the average of the predicted values of the number of visits per month (VMO)

PRVMO/AC 1s the predicted number of visits per month (VMO) evaluated at the average of the
group’s characteristics

The vanables which are evaluated at average of the group’s characteristics are the ones used n the
analyses below
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The means of the vanables for those women who received care, for the most part, do not
differ very much from the means i the entire sample However, the EDUC row contamns some
changes that, without explanation, may appear a bit confusing In the entire sample, the average
education level of the rural woman was 2 743 years Among those who received care, the average
level of education was 4 250 years This 1s precisely what one would expect because more
educated women are more likely to seek prenatal care When we look across the row n table 15
and the same row mn table 17, we find the swrpnsing result that although the average level of
education has gone up substantially, 1t did not go up in any of the three subgroups we are
considering  Further, the average level of education mn our ligh use group 1s lower than the
average level of education among those who received care

The answer to this mystery 1s sunple enough In each of the subgroups the probability of
recerving care was close enough to the predicted probability that there was little selection by
education within groups There was substantial selection between groups Groups of women with
higher predicted probabiliies of receiving care are represented much more frequently 1n the group
who received care than 1n the population at large Thus, 1t 15 possible for the average level of
educanon within each group to remain constant and for the average level of education to rise A
simuilar, but not quite so marked, phenomenon can be seen when looking at the spouse’s education
vanable

The remamming 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 1n farm households, while only 52 8
percent of the women who received care came from farm households Also 12 3 percent of the
women 1 the full sample lived mn households with television sets Among those who went for
prenatal care 22 9 percent had television sets

In the rural area 74 4 percent of all those who received care obtamned 1t at a pubhc facility
compared with 77 1 percent mn the urban area. The sectoral pattern of use 1s just the opposite of
what 1t 1s m the urban area The pattern in the urban area was mverted U-shaped In other words,
1t was lower for the low and high use groups and highest for the average use group In the rural
area, the percentage of public care 1s lowest for the average use group and lgher for both the low
and high use groups The bmnary logistic regression reproduces this pattern The row labeled
Average PRPUB gives the average predicted probability of having public care The pattemn of the
predicted probabihities 1s also U-shaped The PRPUB/AC row shows the predicted probability of
having care 1n a public facility, when the logit 1s evaluated at the average charactenstics in each
column The differences 1n 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 seeking pubhc health care of 90 3 percent and a woman with the average
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charactenistics of the average user group would have a predicted probability of 78 6 percent, so we
must explain an 11 7 percentage pomt dechine 1 the probability of seeking care n a public facility
as we move from the low to the average use group In table 18, virtually all the vanables besides
the regional dummues are of marginal relevance, even the woman’s education The low user group
1s domunated by women 1n the Sierra  There are far few women from the Sierra mn the average use
group As a whole, the women of the Sierra are relatively heavy users of public health facilities
Thus 1s particularly the case for the women of the south Sierra (see appendix table A2-8) The
decrease 1n the number of women 1n the Sierra as we move from the low use to the average use
group 1s the dominant force leading to the decrease in the percentage receiving pubhc care

Next, let us consider the difference 1n behavior between the women in the average use
group and the women 1n the high use group A woman with the charactenistics of the average
woman n the high use group would seek care n the public sector 81 0 percent of the time, while
one with the charactenistics of an average woman 1 the average use group would seek care in the
public sector 78 6 percent of the time (table 17, PRPUB/AC) Thus, we have a 2 4 percentage
pomt mncrease 1n the probability of seeking care mn the public sector to explamn

The small change 1 the percentage receiving care 1 a public institution 1s the result of a
number of offsetting factors Women n 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 education
of the woman and her spouse, the more hikely she 1s to receive private care These two education
effects together are responsible for -83 5 percent of the change The regional vanables again shaft
m a direction that encourages private care This 1s basically a shift away from the Sierra and to
the coast

These two negative effects are counterbalanced by three large positive influences, the access
effect, the farmer effect, and the msurance effect The most important access vanable 1s the
number of other hospitals and health centers n the province (OHHCP) The mncrease m that
vaniable alone accounts for 60 O percent of the gap Other health posts 1 the province account for
18 0 percent of the change The most surprising of the access vanables 1s the number of hospitals
and health centers i the woman’s district This vanable 1s associated with a dechine in the
probability of going public That, however, 1s not because the number of hospitals and health
centers 1n the district has a negative effect on the probability of going pubhic-indeed 1t has a
positive effect on that probability—-but because high users hive n areas with fewer hospitals and
health centers 1n their distnicts than do average users
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Table 18 Effect of Individual Vanables and Groups of Vanables on Intergroup Differences in
Where to Have Prenatal Care, Rural Women

Low-average Average-high Low-average Average-high

percentage percentage percentage percentage
change change change change
Vanable ¢)) 2) 3 C))
Demographic variables -86 147
FIRST 13 01
AGE1 27 207
AGE3 70 135
TPREG 17 96
comMmp 20 98
Socioeconomuc and
household variables 130 -593
EDUC 106 -600
OWNCASH 31 -10
SCASH 07 162
SED 21 -235
HUBB 28 66
HHCASH 05 12
FINC 17 183
NPH -11 <116
TV 05 55
Regional vanables 1180 -543
NCOAST 03 03
CCOAST 70 168 9
SCOAST 25 7717
NSIERRA 407 2417
CSIERRA 39 -103 2
SSIERRA 845 -1836
HIUNG 21 110
Measures of access -120 703
OHHCP 111 600
QOHPP 59 180
OPOPP 09 32
KM2 -13 50
HHCD 72 234
HPD 03 -17
POPD 23 192
Insurance and IPSS -37 585
INSUR 37 585
Farmer 62 701
FARMER 62 701
Interaction 03 00 05 00
Difference
explained -117 24 -117 24

(percentage ponts)

Farmers are somewhat less likely to use public facihties than nonfarmers, holding constant
the other measured vanables (we conjecture that this occurs because farmers are more likely to use
prenatal care n emergency situations) The decrease mn the proportion of farmers mn the high use
group tends to raise the probability of gomng public Finally, the insurance vanable 1s very strongly
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and positively related to the probabihity of seekang public health care This suggests that most of
the power of this vanable comes from the people who have government health care msurance An
increase n the proportion with msurance acts to increase the probability of receiving public care

Decision on when to mitiate care

We study the decision on when to imtiate prenatal care by considering the trimester of the
pregnancy 1 which care was begun In table 17 (WHEND9), we can see that for all the women
who received care, the average month of mtiation was 4 345 This 1s about a month later than in
the urban area where that figure was month 3 427 Women 1n the low user group mtiated care, on
average, i month 5 015, in the average group in month 4 595, and n the gh use group in month
4318 The average trimester at imtiation for the whole sample 1s 1756 (table 17, WHEN3) It 1s
1925 for the low users, 1 843 for the average users, and 1739 for the lugh users Again, the high
users 1n the rural area are not very different m this dimension of prenatal care behavior from the
low users m the urban areas The low users i the urban area mitiated care at month 4 081 as
compared to month 4 318 for the high rural users

The statistical procedure used mn studying these tnmester data 1s called multinomual logistic
regression The estimated coefficients are given in 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 initiating care in the first tnmester of the pregnancy
mcreases Simularly reading across the row for the second tnimester, we can see that the proportion
mitiating care at that ime decreases The same 18 true for the proportion mitiating care n the third
tnmester The predicted average probabilities of mitiating care mn each of those trimesters can be
read off the rows labeled Average PRTRI1 for the first timester, Average PRTRI2 for the second
trimester, and Average PRTRI3 for the third trimester These predicted probabilities track the
observed proportions quite well

The first question to address 1s to explain the differences between the three groups n their
timing of the mihation of prenatal care A woman with the characteristics of the low user group
would have a probability of 31 6 percent of mmtiating care in the first tnimester A woman with the
charactenistics of the average user group would have a probabihity of 39 6 percent of imitating care
mn the first tnmester Thus, we have an 8 0 percentage pomnt increase to explan

As we can see from table 19, the changes in the socioeconomic and household
charactenistics account for 48 1 percent of that 8 O percentage point increase Particularly important
1 inducing women to mtiate care early are the woman’s educational level, the presence of a
television 1n the household, and the nonfarm income of people n the household excluding the

63



woman and her spouse The presence of a television in the household indicates that the residence
1s both electnified and probably not very far from an urban area with a television staion The
nonfarm income of other people 1n the household 1s not a statistically sigmficant vanable, and so
we should be cautious 1n giving 1t an mnterpretation

Table 19 Effect of Individual Variables and Groups of Vanables on Intergroup Differences mn
when to Imtiate Prenatal Care, Rural Women

Low-avg Low-avg Low-avg Avg-hugh Avg-high Avg-high

Vanables %change %change %change %change %change %change
(1) 2 (3) @) %) (6)
(trimester) (1st) (2nd) (3rd) (1st) (2nd) (3rd)
FIRST 47 -18 317 01 01 01
AGE1 58 49 507 63 -350 97
AGE3 -423 -28 8 -98 7 -120 -94 7 53
TPREG 184 138 376 153 1290 60
COMP -163 -132 -294 121 107 5 42
EDUC 200 56 804 163 730 117
OWNCASH -88 <72 -154 04 -39 01
SCASH 38 37 42 126 1292 31
SED 79 03 396 124 304 109
HUBB 02 -35 157 00 -102 09
HHCASH 103 173 -189 41 650 09
FINC 04 -70 312 01 958 -80
NPH -14 -73 234 26 104 2 57
TV 157 02 820 229 43 11
NCOAST 1196 910 2387 -173 -147 4 -6 6
CCOAST 83 26 323 292 1390 202
SCOAST 40 07 176 180 651 142
NSIERRA -180 43 4 -2740 -14 302 40
CSIERRA -39 40 35 -156 -166 9 32
SSIERRA -151 209 -1655 44 48 2 -87
HIUNG 30 16 90 23 150 12
OHHCP 41 20 294 31 69 39
OHPP 276 -10 -1382 120 287 106
OPOPP 66 -177 400 -36 -840 30
KM2 -19 -129 435 13 633 37
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 -316 6 222
PUB 129 20 584 69 -234 55
Interaction 01 01 03 03 31 01
Demographic -297 -349 81 216 106 6 147
Socioeconomic 481 16 2421 703 5270 329
Regional 979 156 0 -1442 108 -167 131
Access -318 -79 -1317 09 -2854 224



Table 19 (continued)
Low-avg Low-avg Low-avg Avg-high Avg-high Avg-high

Vanables %change  %change %change %change %change  %change
(1) 2) (3) @) (5) (©6)

(trimester) (1st) (2nd) (3rd) (1st) (2nd) (3rd)
Ins and IPSS 37 47 07 87 1109 03
Farmer 12 -218 849 34 -3166 222
Pub 129 20 584 69 -234 55
Interaction 01 03 07 02 24 00
Difference

explamed 80 64 -16 94 07 -87

(percentage points)

The regional vanables taken together are the most important Regional shifts account for
97 9 percent of the difference The most important single influence on the probability of mitiating
care m the first tnmester 1s the north coast dummy variable Women 1 the low jungle have the
2lowest probability of mtiating care in the first trimester, with other measured vanables held
constant They are followed in ascending order by women 1 the central coast, the north Sierra,
the central Sierra, the high jungle, the north coast, and south coast In other words, women m the
north coast and south coast areas have the highest probabiliies of mtiating care early, holding
other vanables constant There are no women from the north coast mn the low user group, but 33 7
percent of the average user group are from the north coast This large increase n the proportion
of women from the north coast, coupled with the fact that north coast women imtate care earher,
explams the large north coast effect seen m table 19

A surprising feature of table 19 1s the observation that the access variables contribute
negatively to the probability of imtiating care mn the first tnmester This negative effect 1s due
primarily to two vaniables, HHCD and OHPP The HHCD vanable 1s not statistically sigmficant,
so we will not spend any time explaining 1its sign The other health posts in the province vanable,
OHPP, 1s statistically significant, so we must address 1t Unfortunately, we have no clear argument
for the sign of the OHPP vaniable Health posts are the lowest level of formal health care in
Peru They are mainly found 1n rural areas and are often of low quahty Possibly having more
health posts 1s not an indicator of having easier access to prenatal care, but an indicator of the
difficulty of obtaiming prenatal care of acceptable quality

An mteresting item 1s that the PUB varniable has a positive mnfluence on the probability of
getting care 1n the first trimester Women who go to public faciiies have a lower probability of
mnitiating care 1n the first tnmester than do women who obtain private care  Since the average user
group has fewer women who had public care than the low user group, the PUB vanable has a
postave effect We can think of two reasons why women who seek public care also go later
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First, if the pregnancy 1s progressing normally, there 1s a tendency both to mitiate care later and to
have that care n a public facility where 1t 1s cheaper If an emergency arises that needs to be
treated 1mmediately, then the women tend both to go earher and to seek private care The second
possibility 1s that there 18 a longer wait for public care

Where does all of this leave us on the important question of how to mduce poor, less
educated, rural women to obtain prenatal care earlier in therr pregnancy? The vanable that induces
more women to seek prenatal care and to seck care earhier 1s education No other policy vanable
appears to have the same power

Let us move now to an explanation of why the probability of seeking prenatal care 1n the
first tnmester 1s higher for women m the high use group than 1t 1s for women in the average use
group From table 17 (PRTRI/AC), we can see that a woman with the average charactenistics of the
high use group would have a predicted probability of mmtiating care in the first trimester of 49 0
percent, while a woman with the average charactenistics of the average use group would have a
predicted probability of imtiating care m the first tnmester of 39 6 percent, so that we have a 9 4
percentage point increase to explamn

In this case, the explanation 1s relatively easy From table 19, we can see that 70 3 percent
of the difference 1s due to socioeconomic and household vanables and 21 6 percent of the
difference 1s due to demographic factors The remammng influences are comparatively nunor The
first group contains a number of important variables the woman’s education, her spouse’s nonfarm
income, her spouse’s education, and the presence of a television set in the household.

One of the vanables n the demographic set 1s COMP, a (/1 vanable that indicates the
existence of a pregnancy complication for which the woman received treatment If a woman had a
comphication, she was more likely to iitiate care 1n her first tnmester (see appendix table A2-

9) Women 1 the high use group were more likely to have a comphcation than women mn the
average use group It 1s for thus reason that the comphcations effect 1s positive It may seem odd
at first that more educated and wealthier women are more likely to have pregnancy comphcations,
but this 1s not necessarily the case The complications variable measures two things
simultaneously (a) a pregnancy complication, and (b) a resulting health care visit. People who
have higher probabihties of seeking prenatal care are more lhikely to visit a medical facihty for a
pregnancy complication of a given severty than women with lower probabilities of secking care
Therefore, women who report more complications for which they had treatment are not necessarily
women with more complications

We could go through a discussion of the factors associated with the probabilities of seeking
care 1n the second and third trimesters, but choose not to do 1t here First, most policy interest hes
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wath the 1ssue of how to mnduce more women to 1utiate prenatal care in their first trimester
Second, this paper already provides readers with a plenuful amount of statistical detail and we do
not wish to burden them with even more figures that we believe to be of secondary importance

The decision on how frequently to use prenatal care

The average number of visits per month once prenatal care 1s mtiated 1s 0 675 1n our rural
sample For the low use group the number of visits per month 1s 0 488, for the average use group
it 1s 0 607, and for the high use 1t 15 0 744 (table 17, VMQO) Again n this imnstance, the high user
rural group 1s quite sumular to the low user urban group In the urban group, the mean number of
visits per month 1s 0 730, shghtly lower than m the rural area

The predicted number of prenatal visits per month once care 1s mtiated 1s 0 502 for the
low use group and 0 636 for the average use group (table 17, PRVMO/AC) Thus, we have a
difference of 0 134 visits per month to explain The greater education of the women 1n the
average use group compared with those mn the low use group accounts for 27 1 percent of that
difference This effect 1s offset somewhat by a spouse’s education effect, which pomts to a
reduction 1 the number of visits per month (-7 6 percent of the difference) * Almost uniformly
throughout this analysis, husband’s education and husband’s imncome have tended to remnforce the
effect of the woman'’s education This 1s one marked exception to the rule The higher her
spouse’s education, the more likely 1s the woman to seek prenatal care, the more hkely she 1s to
begin care 1n the first trimester of her pregnancy, but the fewer visuts she 1s Iikely to make once
care 1s mitiated This negative husband’s education effect 1s a puzzle to us and we must leave its
explanation to future research The vanable indicating the effect of the presence of the spouse in
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 1s present mn the household, the wife has more visits per
month The negative effect arises because m the average use group, the proportion without
husbands present 1s shightly larger than it 1s mn the low use group

The regional vanables again have the strongest effect Women m the lugh jungle and the
Sierra have fewer visits per month, controlling for all the other vaniables The women mn the north
coast appear to have more visits per month, controlling for the other factors The decrease in the
proportion of women 1n the north and south Sierra and the increase mn the proportion n 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 1s significant at the 10 percent level based on a two-
tailed 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 1n the
average use group live 1n areas with more facilities and a larger population The increase in the
number of other hospitals and health centers i the province, and the increase n the number of
other health posts in the province account for 19 9 and 13 7 percent of the difference respectively
These effects are largely offset by the influence of the larger population 1n the province, but
outside the woman’s district The same sorts of effects appear at the district level

Insured women seek care more frequently than do unmnsured women, and women m farm
households receive care less frequently than do women 1 nonfarm households Together these
vanables are responsible for about 10 percent of the difference

The WHEN?9 variable 1s the month of the pregnancy in which care was mmitiated It alone
contributes -17 2 percent of the difference Women 1n the average group initiate care earlier than
women 1 the low use group Therefore, the negative contribution of the WHENY vanable
mndicates that women who mitiate care later have, on average, more visits per month than women
who mtiate care earher As table 20 shows, the size of this effect 1s not very large For every
month for which the mrtation of care 1s delayed, the number of visits per month after the imnation
of care increases by 005 This pattern would arise if the frequency of visits 1n the last month (or
months) of the pregnancy 1s greater than i the earhier months

Women who seek public care have more frequent visits than women who have pnivate care,
once care 1s mutiated, controling for all the other variables including the month of mtiation
Agamn, the magnitude 1s small. Those who receive pubhic care have ( 08 more visits per month
than do women who receive private care This could be because of their tendency to seek
mfrequent emergency care at private facilities

Three policy variables appear to be important m inducing relatively poor rural women to
obtain more prenatal care visits thewr education, the facilities in their districts and provinces, and
whether they are covered by health care msurance The effects of these vanables, taken singly, are
none too strong Our analysis suggests than an effective policy would have to combine them.
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Table 20 Effect of Individual Vanables and Groups of Varables on Intergroup Dafferences in the
Number of Prenatal Visits per Month, Rural Women

Low-average Average-lngh Low-average Average-high
percentage percentage percentage percentage
change change change change
Variable 1 2) 3) 4
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Difference
explamned (VMO) 013 0607 013 007

Next let us turn to the difference between the average use group and the high use group 1n
their 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 imtiation of care 1s 0 636 for the average use group and 0 709
for the high use group Therefore, we have an mcrease of 0 073 visits per month to explain The
socioeconomuc and household vanables account for 32 9 percent of the difference The woman’s
education by itself accounts for 45 7 percent and 1t 1s offset by the spouse’s education vanables,
which 1s responsible for -24 9 percent of the change The greater the number of people 1n the
household (NPH), the smaller the number of visits Since the women in the lgh use group hive n
somewhat smaller households than the women 1n the average use groups, the NPH varable
accounts for 12 9 percent of the change

The regional vanables account for 42 7 percent of the difference More than half of this 1s
due to the lower proportion of women from the south Sierra in the high use group The access
measures together produce 7 2 percent of the increase This overall figure 1s the product of a
number of offsetting forces The increase m the number of other hospitals and health centers mn
the province account for almost one-third of the difference The negative effects of the OHPP
variable and the HHCD vanable come about both because the number of other health posts 1n the
province and hospitals and health centers mn the district are smaller i the lugh use group than mn
the average use group If these two variables were held constant, the predicted difference in visits
per month would be around 24 percent greater than it 1s

The mncrease 1n the percentage with insurance—from 2 2 percent to 8 0 percent—(table 17,
INSUR) produces 11 2 percent of the change mn visits per month A further increase n coverage
to 50 percent of the population would, according to our figures, mcrease the average number of
visits per month by 0 06, which 1s not a very large change Since women mn farm households
obtamn care less frequently than women in nonfarm households, holding the other measured
variables constant, the decrease in the percentage of farm women m the hugh use group as
compared with the average use group produces 25 1 percent of the increase in 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 in the urban area The low user group mn
the urban area and the high user group mn the rural area have very simular profiles of prenatal care
behavior This 1s an mnteresting conclusion because 1t imphes that simular sorts of policies should
work 1n both areas Our analysis points to three sorts of policies that are most likely to succeed
(a) improving the education of women, (b) providing more hospitals and health centers in rural
provinces, and (¢) providing medical insurance at facilies with a relatively high quality of care
Another aspect of our results 1s worth emphasizing here The rural poor in Peru have education
levels that are so low, Live 1n areas with so few faciliies, and have so hittle health care nsurance
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that there 1s no quick and easy answer to the problem of low, late, and infrequent prenatal care
use Only a large simultaneous increase in education, facilities, and nsurance will make a
significant 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 obtain that care at a private or public facility, when to mtiate care, and how often to
seek care We discussed our results for urban and rural women separately Here, for the sake of
comparison, we bring together some of our urban and rural results

Table 21 contamns mformation about prenatal care behavior for six groups rural low,
average, and hagh use women and urban low, average, and high use women Panel A contains
three measures of behavior toward seeking prenatal care The hne labeled GO shows the
proportions of all women 1n the respective groups who reported themselves as recerving prenatal
care during therr most recent pregnancy prior to the ENNSA survey The second Line, labeled
CARE, shows the sums of the proportions on the first line and the proportions who said that they
had had a pregnancy comphication for which they had sought medical attention, but who reported
no prenatal care CARE 1s a more mclusive measure of the extent of prenatal care than GO, while
the vanable on the third line, FORMAL, 1s a less inclusive measure FORMAL 1s the proportion
of women who received prenatal care at either a pubhc or private health care facility Almost the
entire difference between GO and FORMAL 1s accounted for by women who recerved prenatal
care at home Panel B contamns data only for women who received prenatal care at a pubhc or
private facility It shows the proportions in the six groups who obtamed their care at public
msttutions (PUB), the average month of the pregnancy at which they imtiated prenatal care
(WHEND9Y), and the average number of visits per month once they began care (VMO)
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Table 21 Meaures of Prenatal Care Behavior among Low, Average, and High Use Women 1 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 0 866 0719 0807 0811 0843 0670
WHEN?9 5015 4 595 4318 4 081 4079 2670
VMO 0488 0607 0744 0730 0 897 1015

Note Women with formal prenatal care are those who received their care at either a publhic or a
private health care facihty It excludes women who had their prenatal care at home, and a very
small number who had therr care at a community center

Source The figures 1n thus table are derived from tables 8, 11, 15, and 17

If the column headings were omitted from table 21, 1t would be difficult to ascertain where
the rural figures ended and the urban numbers began The general impression, from all six series,
1s one of continuity 1n the prenatal care behavior as we move from the group of low use rural
women to the group of high use urban women About 64 percent of the rural high use women
reported having prenatal care during their 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,
recetved 1t at a public health care facility On average, the women 1n the rural high use group
began their prenatal care m their fourth month of pregnancy, as did the women n the urban low
use group The average number of visits per month once care was started was virtually idenncal
for the two groups, 0 74 for the rural high use women and 0 73 for the urban low use women In
terms of prenatal care behavior, Peru 1s not separated mnto two sharply different groups, one urban
and the other rural. This suggests that policies to mcrease the use of prenatal care, such as
mcreasing the education of women, mught work 1 both urban and rural areas

While prenatal care use can clearly be increased in urban Peru, the most substantial
problem of low usage arises mn the rural areas Among the low use rural group, only 22 percent of
the women reported having prenatal care, 15 percent in the formal sector, and 7 percent at home
The vast majonty of those women who had their prenatal care at home were treated by mudwaves
This low use rural group 1s quite a distinctive segment of Peruvian society From table 15, we can
see that the women average about 0 6 years of education, around 90 percent of them hive mn the
Sierra, 94 percent of thewr husbands are farmers, and the husbands have an average of just less than
2 years of education In addition, these people hive 1n provinces and districts where health care
facilities are relatively scarce Among this group, medical mtervention to alleviate pregnancy
complications without on-gomng prenatal care 1s comparatively common From table 21, we can
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see that about 20 percent of all those with CARE reported no prenatal care The distinctiveness of
the rural low use group geographically, occupationally, and educationally makes targeting programs
to 1mprove their prenatal care use relatively straightforward

Table 22 summanzes the importance of vanous aggregate factors m explainng the
differences 1n prenatal care behaviors between groups Each panel contains the percentages of the
predicted change 1n a specific type of prenatal care behavior associated with a particular aggregate
factor For example, 33 percent of the predicted change n the proportion seeking prenatal care
between the rural low use and average use groups 1s attmibutable to the differences mn the
socioeconomuc charactenistics of those two groups Panel A refers to the proportion who sought
prenatal care, panel B to the proportion who sought public care, panel C to the proportion who
mitiated care n their first tnmester, and panel D to the number of visits per month after the
mination of care The table distinguishes eight factors that affect prenatal care behavior
socioeconomic nfluences, access to health care facilities, mnsurance coverage and (in urban areas)
the price of a private health care visit, region of residence, demographic charactenstics, farming
occupations (rural areas), whether or not the woman sought care m a public facility, and the month
i which prenatal care was mitiated
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Table 22 Decomposition of Differences in Prenatal Care Behaviors Percentage of Predicted
Changes across Use Groups Attnibutable to Vanous Factors

Factors
Socio- Insur- demo- where When  Inter-
economic Access ance Region graphic Farmer (Pub) (WHEN9) action

A Seek prenatal care (GO)

Rural
Low-Avg 330 128 09 446 03 93 - - -10
Avg-High 576 73 35 199 46 186 - - 13
Urban
Low-Avg 776 50 -12 145 44 - - - 04
Avg-High 351 292 42 65 38 - - - 12
B Seek public care (PUB)
Rural
Low-Avg 130 -120 37 1180 86 62 - - 05
Avg-High -593 703 585 -543 147 701 - - 00
Urban
Low-Avg 2043 -2441 -323 1603 117 - - - 01
Avg-High 1325 424 294 240 150 - - - 02
C First tnmester (WHEN3)
Rural
Low-Avg 481 -318 37 979 297 -12 129 - 01
Avg-High 703 09 87 09 216 34 69 - 02
Urban
Low-Avg 1237 -3552 422 2271 48 8§ - 74 - 08
Avg-High 615 -275 141 345 117 - 56 - 01
D Visits per month after mitiating care (VMO)
Rural
Low-Avg 106 107 24 867 85 74 90 -172 00
Avg-High 329 72 112 427 -79 251 100 -211 00
Urban
Low-Avg 546 72 11 528 -17 - 03 01 00
Avg-High 903 -219 354 410 65 - -15  -368 00

Note Each figure shows the percentage of the predicted change in the mndicated vanable across
use groups associated 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 lgh use group can be
attributed to changes mn socioeconomic vanables between those groups

Source The figures n this table are taken from tables 10, 12, 13, 14, 16, 18, 19, and 20

Let us discuss these influences one by one Furst, in 14 out of 16 cases, socioeconomic
effects have either the first or second strongest influence on prenatal care behaviors (here we are
looking at the absolute values of the effects and not their signs) This 15 manly due to the effects
of the woman’s educational level. Regardless of whether we look 1n the urban or rural area or
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consider changes from the low use to the average use group or from the average use to the lugh
use group, ncreasng women’s schooling 1s a powerful tool for increasing prenatal care use
Researchers 1 developing countnes have generally found that increasing women'’s level of
education 1s associated with decreases wn therr fertihity and the mortality rates of their children
(perhaps due mn part to more or better prenatal care) Raising women’s educational levels,
particularly those of women 1n rural areas of Peru, appears to be a policy well worth pursuing
Thas 1s certainly not a novel policy prescription, but in the case of Peru, 1t 15 undoubtedly one
worth repeating

An mteresting pont 18 that the signs of the influences on the proportion seeking public 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 This anses because
mn the low-average case, our equation predicts a decline 1n the proportion secking public care, while
i the average-high case 1t predicts an increase This 1s consistent with the underlying data as we
discussed earhier and does not represent an inconsistency mn the signs of the effects of the factors
on the proportion seeking pubhc care

The access vanables measure facihties in the province outside the woman’s district,
facilines in the woman’s district, the population in her province but outside her district, the
population m her district, and the area of her province Women mn the low use group, both rural
and urban, hive mn places with smaller populations and fewer facilities than women m the average
use groups Women m high use groups reside in areas with even more facihties and even greater
populations We believe that ease of access to prenatal care increases as we move from low use
rural through high use rural and then from low use urban through lgh use urban, but nothing
guarantees that this 1s the case

An 1ncrease 1n the ease of access increases the probability that a woman will seek prenatal
care mn both urban and rural setings The effects dumimsh 1n 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 increasing the ease of access 1s most important
for the change from the rural low to average use group and that its importance 1s reduced as we
deal with women from more and more densely populated areas This 1s as we would expect 1t to
be

In general, increasing access leads to a dechine 1n the proportion of women, with prenatal
care 1n the formal sector, who received therr care at a pubhc facility Our measure of ease of
access 1s really a measure of ease of access to public facihities, so at first glance that result seems
somewhat odd However, mn the larger more developed areas where the ease of access to public
facihities 1s greater, the ease of access to private care 1s probably relatively even greater
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Therefore, the finding that private prenatal care 1s more common in larger more densely populated
areas than in smaller less densely populated ones 1s not surprising

Perhaps the most surpnising figures n table 22 are those for the effect of access on the
probability of seeking care in the first tnmester of the pregnancy All four numbers are negative,
indicating that the greater the ease of access, n the sense mndicated above, the lower the probability
of seeking care in the first tnimester of the pregnancy How 1s 1t possible that the same vanables
that are associated with higher probabilities of prenatal care use are also associated with later
mitiation of care? Qur econometric analysis has allowed us to see this puzzle, but 1t does not, by
itself, suggest an a solution The most likely answer 1s one based on composition effects Suppose
that women who would ordmnanly seek prenatal care early were relatively insensitive, m their date
of mitiation of care, to thewr ease of access These women, we hypothesize, are more commutted to
the 1dea of prenatal care and would, therefore, still begin care fairly early even if they had to travel
a substantial distance to get 1t. In addition, there are women 1n the population who are less
commutted to the idea of prenatal care If a health care facility were not nearby, they may not
seek care at all. An increase 1n access appears to affect the behavior of the more commutted
women relatively little, but 1t appears to affect the behavior of those with marginal commutment
much more Some of these women, who otherwise would not receive care, may get 1t if a facility
1s close enough, but even then they may imtiate care later than the women who are more
commutted to prenatal care The result would be that an increase mn access, by encouraging women
who would otherwise not receive care to do so, would cause a decrease 1n the proportion of those
recerving care who mitiate 1t 1n therr first timester In thus hight, the negative signs on the access
vanables are not at all unusual, and even indicate that the effects of access are more or less as we
would anticipate

In rural areas, an increase In access 1s associated with more visits per month after care 1s
mtiated Here the pure access effect dormnates the composition effect, which, by itself, would
have a tendency to push the number of visits per month downward This 15 a plausible result
because 1n rural areas, where the trip to the health care facility mght well be an arduous one,
increasing the accessibility of care 1s likely to have a large impact on the number of visits per
month among those who previously had to make a longer joumney In urban areas, the reverse in
true 1increasing the ease of access decreases the number of visits per month This unphes that the
composition effect domunates the pure access effect. Thus 1s plausible i urban areas, because
adding another health care facility in a city mught decrease the duration of the trip to the nearest
facility by less than an hour (and probably by even less) Consequently, 1t 1s plausible that the
pure access effect 1s relatively weak in urban areas and that the composition effect dominates 1t. In
addition, there may be a congestion effect in the urban areas, which 1s not present to such a degree
in rural areas Possibly, as the size of the urban area grows, more and more women are
constrained by the supply of prenatal care available to them
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In summary, pohcies designed to increase the use of prenatal care by increasing the case of
access of health care facilines work Increasing accessibility is not quantitatively as important mn
explaming mtergroup differences as are socioeconomic factors, but 1t 1 important nonetheless
Certainly policymakers should certainly consider improving the accessibihity of health care facihties
for many reasons, among them the observation that this policy 1s Iikely to mncrease the use of
prenatal care

Under the category msurance, we mncluded the vanable indicating whether the family was
allowed to use the low-cost, high-quality system of public health care (IPSS) In addition, 1n urban
areas, this category mcorporates a variable indicating the price of a private health care visit, and in
the rural area a vanable indicating whether someone 1n the family worked 1n sectors hikely to have
company-provided health care facihties Two features of IPSS coverage are important here First,
the price of IPSS care 1s almost identical to the price of care at other pubhic mstitutions The
major difference between care at an IPSS facility and at another public facility 1s m the quality of
care, broadly defined Thus, famuhes that are covered by IPSS have higher quahty health care
available to them than do famihes that are not covered Second, IPSS coverage was only available
to people who had jobs in the formal sector of the economy These jobs, 1n general, are lugher
paying than positions m the mformal sector Even though we control for husband’s and wafe’s
mcomes and the presence of a television set m the household, the IPSS coverage vanable may
possibly be picking up some residual wealth effect Given these controls, however, our
mterpretation of the IPSS coverage vanable 1s that it dommantly reflects differences mn the quahty
of health care available to different groups of Peruvians

None of the women 1n the urban low and average use groups were covered by IPSS, but
48 percent of urban mgh use women were covered (see table 8) The effect of having IPSS
facilines available was extremely strong Our figures imply that if all the women m the urban low
use group had access to the same quality of care that was provided to only a relatively small group
of Peruvians (through IPSS), their use of prenatal care would have jumped to 96 7 percent In
table 22, we can see the effects of IPSS coverage by looking at the change between the average
and the high use groups 1n the urban areas Clearly, IPSS coverage increases the use of prenatal
care, increases the probability that care 1s mitiated n the first timester of the pregnancy, and
mcreases the number of visits per month once care 1s iitiated IPSS coverage also increases the
probability that care would be sought i the public sector

In the rural areas, none of the women 1 the low use group had any sort of insurance
coverage, only 15 percent m the average use group, and 6 1 percent m the high use group had
coverage These figures are probably overestumates because they include famihes mn which any
member works 1n an mdustry mn which firm health care facilines mught be provided In rural areas,
having some sort of msurance coverage mght be associated with having facihties closer to one’s
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place of residence The effects of having coverage can be seen, again, by looking at the difference
between the average and the hgh use groups The results are the same as 1n the urban areas

As we have already said, we believe that in urban areas, IPSS coverage 1s synonymous
with a higher available quality of health care Whatever the interpretation put on the IPSS
vanable, though, Peruvians are now providing a type of health care to those participating mn IPSS,
which if generalized to the population, would have a dramatic impact on the demand for prenatal
care, and, we expect, many other sorts of health care as well We recommend that the Peruvian
government seriously consider the possibiity of broademing the population base covered by IPSS

The region vanables capture the effects of all other factors that vary across regions, but are
not accounted for by the other variables mn the analysis We would hike to draw your attention to
two features of the numbers i particular Farst, the sign of the region effect 1s almost always the
same as the sign of the socioeconomuc effect Second, i both urban and rural areas the region
effect 1s always larger for the change between the low use and the average use groups than 1t 1s for
the change between the average use and the high use group

The similanity 1n the signs of the region effect and the socioeconomuc effect 1s very
mteresting It indicates that unobserved regional variables operate 1 the same direction as
observed vanables For example, n the rural Sierra, education levels are low, mncome levels are
low, access to faciliies 1s poor, and many people are farmers Prenatal care use 18 mfluenced by
the levels of these observed varables, but in addition, prenatal care 1s influenced by unobserved
vaniables as well. In the case of the rural Sierra these unobserved variables depress prenatal care
use relative to other regions, just mn the same way that the low levels of education 1n the Sierra
depress prenatal care relative to regions where educational attainments are higher There are a
number of interpretations of this observation, but two strike us as bemng particularly interesting, one
cultural and the other structural The cultural explanation would suggest that culture influences
mcome, occupation, place of residence, and attitudes towards health care, among other things We
measure some culturally influenced vanables, but not others, and therefore should not be surprised
that the unmeasured vanables seem to have influences similar to the measured ones The structural
explanation would emphasize, however, that observations of measured vanables, like low mcome,
mught well be correlated with levels of unmeasured vanables, like the low quality of roads, which
remnforce the effects of the measured vanables on prenatal care behavior

The relatively large effects that we see for the region effect when we consider the change
from the low use to the average use group mn both the rural and urban areas anses because of the
concentration of Iow use women 1n particular geographic locations For example, we see from
table 15 that 89 5 percent of the rural low use women lived n the Sierra, while only 26 1 percent
of the rural average use women lived there The large changes 1n the geographic mix of people
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that occur when we move from the low use to the average use group cause the relatively large
figures that we see there

Demographic factors seldom play an important role m explaimng mntergroup differences
The farmer vanable 1s also usually of secondary sigmificance Farm women seek prenatal care less
frequently, have fewer visits per month once care 1s imtiated, and seek care more often from public
health care facilities than do other rural women with otherwise similar characteristics

The signs of the effects of using a pubhc facility on the timing of the mtiation 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 Visiting a pubhc facility in either the rural or the urban area
1s associated wath a later date of the mmitiation of care, but more visits per months once care began
(the magnitude of this effect in the urban area 1s extremely small) We suspect that the wait to
itiate care 1s longer at public facilities than at prnivate ones

The effect of when care was nitiated on the number of subsequent visits per month 1s
often sizeable in rural areas and in the change from average to high use groups in urban areas
The later visits are begun, the more visits per month women make after care 1s imtiated To a
certain degree, a late start 15 compensated for by a more compressed set of visits

Rural and urban Peru, 1n our analysis, provides a continuous spectrum of prenatal care
behavior Taken as a whole, table 22 mndicates that factors that influence prenatal care do so in
more or less the same way 1n both areas Policies that would ncrease the use of prenatal care m
Peru, such as increasing the education of women, making health care facihties more accessible, and
widening the population base of the IPSS system (without reducing its quality) would mmprove the
welfare of Peruvians by also reducing infant mortahty and fertility rates

We were limited 1n our analysis by the data in the ENSSA survey As a result, we did not

have any way of assessing specific Peruvian pohcies encouraging prenatal care Thus, our analysis
1s clearly only a partial one Much remains to be leamned about prenatal care behavior in Peru
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Appendix 1  Selected Weighted Frequencies and Cross-Tabulations

Table A1-1 contamns selected weighted frequencies for the urban portion of Peru The
variables included n that table are department, education (in years, aggregated and disaggregated),
age group, television, first pregnancy, pregnancy complications, and delivery complicatons Table
A1-2 contamns the same frequencies for rural Peru Table Al-3 shows the cross-tabulation of
education level and age group for urban Peru Table Al1-4 shows the same cross-tabulation for
rural women
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Table Al-1 Weighted frequencies for selected vanables
-- Urban Area --

e deale 340 e de e de ok e e e e e dede FREQUENCY DISTRIBUTION FOR Depment 3 e 300 e e 3 e e 34 e e e o e e e

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 14 69
Cuzco 8 14903 278 17 47
Huanuco 10 7484 140 18 87
Ica 11 14979 280 2166
Junin 12 20620 385 2551
La Libertad 13 20838 557 3108
Lambayeque 14 27777 518 3626
Lima 15 233852 43 64 7990
Loreto 16 25209 470 84 61
Moquegua 18 3848 072 8532
Pasco 19 6494 121 86 54
Puura 20 30691 573 9226
Puno 21 11298 211 94 37
San Martin 22 7507 140 9577
Tacna 23 5415 101 9678
Tumbes 24 10625 198 98 77
Ucayah 25 6612 123 100 00

dkdkxxrkdids FREQUENCY DISTRIBUTION FOR Education (in years) ¥¥¥¥kdkdkxx

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 41 68
6 37 001 41 69
7 24902 465 46 33
8 27721 517 5151
9 44399 829 5979

10 21445 400 6379
11 131747 24 59 88 38
13 11015 206 9044
14 10224 191 9234
15 7906 148 93 82
16 8245 154 9536
17 24741 462 99 97
19 138 003 10000
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Table Al-1 (continued)
e dhe e 2k e afe 3fe e 3 afe dkc s oje e 3 e A F’REQ[]ENCY DIS'I‘RIBU"I‘ION FOR Age gl'oup s 3k aje afe 2 e 2fe aje 2 e o afe ok dje afe 3¢

Years Value Count Percent Cum Percent
Under 15 1 2132 040 040
16 - 25 2 241820 4513 4552
26 - 35 3 224384 4187 87 40
36 - 49 4 67539 1260 100 00
*¥kkdkkkkxkikk FREQUENCY DISTRIBUTION FOR Education Leve] ¥ ¥¥kkskkskxkx
Years Group Count Percent Cum Percent
None 1 35322 659 659
Elementary 2 188068 3510 41 69
High School 3 250214 46 69 88 38
College 4 62270 1162 100 00

ok 3k 3 e e 3 e 3k ke ke 3k e e ke FREQUENCY DISTRIBUTION FOR Television e 2 dfe oe o e 2k e e o ke obe ofe ke e e ok

Value Count Percent Cum Percent
No 0 196490 36 67 36 67
Yes 1 339385 63 33 100 00

el e 3l o e o S e o e e ke ke ok FREQUENCY DIS“I‘RIBU’I'ION FOR FlrSt Pregnancy e o 2 d e e o oo e e e

Value Count Percent Cum Percent
No 0O 416413 7771 77171
Yes 1 119462 2229 100 00

*kksdiokkk FREQUENCY DISTRIBUTION FOR Pregnancy Complications *¥¥¥ sk

Value Count Percent Cum Percent
No 0O 428767 8002 8002
Yes 1 107108 1999 100 00

**xpkxkxx FREQUENCY DISTRIBUTION FOR Delivery Comphcations ¥ ¥¥xxx

Value Count Percent Cum Percent
No O 444716 8299 8299
Yes 1 01159 1701 100 00
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Table Al-1 (continued)
*xxdkrkrik FREQUENCY DISTRIBUTION FOR Place of Post-natal Care *#¥¥%¥#%x

Code Count Percent Cum Percent
No post-n care 70 256543 47 87 47 87
Hospatal 10 162049 3024 7811
Health Center 20 24140 4 50 8261
Health Post 30 13700 256 8517
Comm Cent 40 476 009 8526
Private chin 50 56193 1049 95175
Home 60 21681 405 99 80
Other 80 1320 020 10000

whwkikkskaknk FREQUENCY DISTRIBUTION FOR Total Pregnancies **#skihitiss

Value Count Percent Cum Percent
1 119462 2229 2229
2 112020 2090 43 20
3 91167 1701 6021
4 63213 11 80 7201
5 47987 895 8096
6 27399 511 86 07
7 24426 456 90 63
8 17051 318 93 81
9 10168 190 9571

10 8215 153 9724
11 6652 124 98 49
12 3531 066 99 14
13 2521 047 99 61
14 1314 025 99 86
15 212 004 99 90
16 413 008 99 98
18 21 000 99 98
19 104 002 100 00

o 20 e e e e sfeofe el s she deoke e ok FREQUENCY DISTRIBUTION FOR Province 1 ks kit

Value Count Percent Cum Percent
No O 151426 28 26 28 26
Yes 1 384449 7174 1060 00

2004 observations were used mn computing these frequencies

Since a weighting vanable was specified, the number of observations used in computing
percentages 1s the sum of the weights for the non-missing observahons This sum equals 535,875
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Table Al1-2 Weighted frequencies for selected vanables
-- Rural Area --

S afe e ke o ok a3 e e ke ok ok e ok ke 3k FREQ’U’ENCY DIS'I'R]BU’I‘ION FOR Dcpamnent e e o e 2 2 e o e ae e e e ok o 2k

Value Count Percent Cum Percent
Amazonas 1 6242 179 179
Ancash 2 29795 854 1033
Arequipa 4 9201 266 1300
Cajamarca 6 62380 17 89 3088
Callao 8 27773 796 38 85
Cuzco 10 25036 718 46 03
Huanuco 11 7533 216 48 19
Ica 12 29800 854 56173
Junm 13 26319 755 64 28
La Libertad 14 11050 317 6745
Lambayeque 15 11198 321 70 66
Lima 16 10587 304 73 69
Loreto 17 1245 036 74 05
Moquegua 18 1359 039 74 44
Pasco 19 6890 198 76 41
Piwra 20 30354 870 8512
Puno 21 32444 930 94 42
San Martin 22 10163 291 97 33
Tacna 23 1874 054 97 87
Tumbes 24 2020 058 98 45
Ucayali 25 5404 155 100 00

*kxkddkkxxk FREQUENCY DISTRIBUTION FOR Education (in years) * ¥k

Years Count Percent Cum Percent
0 148568 42 60 42 60
1 27618 792 5052
2 42771 1226 6278
3 30055 862 71 40
4 16317 468 76 08
5 50085 14 36 90 44
7 6802 195 92 39
8 7551 217 94 56
9 6281 180 96 36

10 2205 063 96 99
11 7774 223 99 22
13 688 020 99 41
14 155 004 99 46
15 221 006 99 52
16 434 012 99 65
17 1231 035 10000
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Table Al1-2 (continued)
#*ekxkxxkrkkkasss FREQUENCY DISTRIBUTION FOR Age group ***#sskssskkss

Years Value Count Percent Cum Percent
Under 16 1 931 027 027
16 - 25 2 128814 36 94 3720
26 - 35 3 141824 40 67 77 87
36 - 49 4 77188 2213 100 00
*kxkdpdidickdkk FREQUENCY DISTRIBUTION FOR Education Level ¥ ksdkdkskskdkdk
Years Value Count Percent Cum Percent
None 1 148568 42 60 42 60
Elementary 2 166847 47 84 90 44
High School 3 30613 878 9922
College 4 2728 078 100 00

e 2fe s e ek e o s o sesde e e e FREQUENCY DISTRIBUTION FOR Television sk sekiodok dok ko sk

Value Count Percent Cum Percent
No ¢ 325560 93 35 93 35
Yes 1 23197 665 100 00

Sedfesfe e s e sesfe sk ok e slecfe sk ke FREQUENCY DISTRIBUTION FOR Furst Pregnancy ke e ek e ok ek ek e

Value Count Percent Cum Percent
No O 307514 8817 8817
Yes 1 41243 11 83 100 00
kakidxxkx FREQUENCY DISTRIBUTION FOR Pregnancy Complications *##kdokskk ok
Value Count Percent Cum Percent
No O 300954 86 29 8629
Yes 1 47803 1371 100 00

*dkdxxxkd FREQUENCY DISTRIBUTION FOR Dehivery Complications *###*#dkkk

Value Count Percent Cum Percent
No O 315744 90 53 90 53
Yes 1 33012 947 100 00
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Table Al-2 (continued)
*k¥xdkxx+ FREQUENCY DISTRIBUTION FOR Place of Post-natal care ¥*¥#*¥#*sx

Value Count Percent Cum Percent
Had no care 70 257716 7390 7390
Hospital 10 20727 595 79 85
Health Center 20 9683 278 8263
Health Post 30 9591 275 8538
Comm Cent 40 422 012 8550
Private clin 50 7451 214 87 64
Home 60 42699 1224 99 88
Other 80 468 012 10000

s#xxaxxxxses FREQUENCY DISTRIBUTION FOR Total Pregnancies **#sskssinss

Value Count Percent Cum Percent
1 41243 1183 1183
2 42936 1231 2414
3 37318 1070 34 84
4 43309 1242 47 26
5 37548 1077 5802
6 37663 10 80 68 82
7 30568 876 77 59
8 24309 697 84 56
9 16798 482 8937

10 15154 435 9372
11 8815 253 9624
12 7146 205 08 29
13 3347 096 99 25
14 826 024 99 49
15 1622 047 99 66
16 155 004 10000

e ek ok e e dbe e sk e 3 ok o e ok FREQUmCY DISTRIBUTION FOR Province 1 e 3 2 e s e o e o e e o afe o ek

Value Count Percent Cum Percent
No O 281629 8075 8075
Yes 1 67127 19 25 100 00

2013 observations were used in computing these frequencies

Since a weighting vanable was specified, the number of observations used 1n computing
percentages 1s the sum of the weights for the non-mussing observations This sum equals 348,756
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Table A1-3 Women’s educaton levels attained by age groups

— Urban Area --
FREQ
PERCENT
ROW PCT Education Level
COL PCT
Age High
Group Nonel Elem.2 School3 College4  Total
214 963 1057 0 2234
004 018 020 000 041
957 4312 47 31 000
Under 16 060 051 042 000
7315 73642 145428 17899 244284
2 136 1365 2696 332 4529
299 3015 59 53 733
16-25 2042 3906 5759 28 65
13870 82233 90701 38104 224908
3 257 1525 16 82 706 4170
617 3656 40133 16 94
26-35 3873 4361 3592 60 98
14417 31712 15323 6479 67931
4 267 588 284 120 1259
2122 46 68 2256 954
36-49 4025 16 82 607 1037
Total 35816 188550 252509 62482 539357

6 64 3496 46 82 1158 10000
2920 observations were used 1 computing this crosstab

Since a weighting vanable was specified, the number of observations used in computing
percentages 1s the sum of the weights for the non-mussing observations This sum equals 539,357
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Table A1-4 Women’s education levels attamned by age groups

-- Rural Area --
FREQ
PERCENT
ROW PCT Education Level
COL PCT
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 36 94
16-25 2617 58 64 14 87 032
2269 4527 62 58 1496
63,628 66,379 10,375 1,442 141,824
18 24 1903 297 041 40 67
26-35 44 86 46 80 732 102
4283 3978 3389 5285
51,231 24,257 822 878 77,188
14 69 696 024 025 2213
36-49 66 37 3143 106 114
3448 14 54 269 3218
Total 148,568 166,847 30,613 2,728 348,756
42 60 47 84 878 078 100 00

2013 observations were used m computing this crosstab

Since a weighting vaniable was specified, the number of observations used i computing
percentages 1s the sum of the weights for the non-missing observations This sum equals 348,756
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Appendix 2 The Econometric Results

We ran five statistical procedures each for urban and rural Peru The decision to seek
prenatal care was studied using bmnary logit regressions on both the CARE and the GO vanables
The decision on where to seek care was also analyzed using a binary logit regression To study
the decision on when to mutiate prenatal care, we used a multinomual logit regression  Finally, we
specified an ordinary least squares regression for the decision of how often to use prenatal care,
once care was begun

For the binary logit regressions and the ordinary least squares regression, the results are
presented mn five columns The first column contains the name of the vanable, the second column
contams 1ts eshmated coefficient, the third column 1ts standard error, the fourth column 1ts t-
statistics, and the fifth column 1s p-value The coefficient measures the strength of the association
between the dependent and the indicated independent variable The standard error of the
coefficient 1s a measure of the uncertamnty with which the coefficient 1s measured Other things
being equal, smaller standard etrors are preferred to larger ones The t-statistic 1s the ratio of the
coefficient to its standard error It 1s used in testung the hypothesis that the coefficient 1s truly
zero If the coefficient 1s positive (negative) the p-value 1s the probabihity of getting an estimate as
large (small) or larger (smaller) than 1t plus the probability of getting an estimate as small (large)
or smaller (larger) than the negative of the coefficient This p-value 1s for what 1s called a "two-
tailed test" For example, consider the POPD vanable 1n the bmnary logit regression reported mn
table A2-1 The coefficient 1s -0 003439 and 1its standard error 1s 0 001793 The p-value takes the
mformation on the coefficient and the standard error and tells us that if the coefficient were truly
zero, the probability of getting a coefficient less than or equal to -0 003439 or greater than or
equal to 0003439 would be 55127 percent To perform a "one-tailed test,” which would be the
probability of getting a coefficient less than or equal to -0 003439, we need to divide the printed p-
value by two In other words, the probability of getting a coefficient less than or equal to the
observed one, if the true coefficient were zero, would be 2 756 percent

The format for tables A2-4 and A2-9, which contain the multinormal logit results, are
somewhat different The coefficients appear across from their names and underneath them 1n
parentheses are their t-stanstics Given the number of degrees of freedom mn those tables, the t-
distnbution 1s closely approximated by the normal distnbution The p-values, therefore, can be
determined from tables of the standard normal distribution, which are widely available The
probabilities of seeking care 1n the first, second, and third trimester are determined simultaneously
Only the coefficients for the first two tnmesters appear in those tables, because once the predicted
probability of imtiating care mn the first and second trimesters are known, the probability of
mitiating care i the third trimester 1s known because all the women considered began prenatal care
at some time

In the sections discussing mfluences on prenatal care, we considered the regressions using
the GO vanable, but not the CARE vanable, because we did not have data on where, when, and
how frequently for those who reported medical attention due to pregnancy complications, but no
prenatal care As can be seen, by comparing the figures mn tables A2-1 and A2-6 with those mn
tables A2-2 and A2-7, respectively, our results would have not changed much 1if we had used the
CARE regression mstead of the GO regression
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Table A2-1 Binary Logit Results Urban
Dependent Variable CARE

Observations 1655 Degrees of freedom 1620
*¥k¢  _[og Likehhood 629 164948 %¥*
Varnables Coefficients Std Error t-Stat P-Value
CONSTANT 0049998 1022538 0048896 0961002
EDUC 0135216 0022387 6 039862 0 000000
FIRST 0597827 0253522 2358084 0018370
AGEl -0398712 0252722 -1577670 0114641
AGE3 0395046 0248734 1 588229 0112234
TPREG -0028343 0035979 -0 787747 0430844
OLI -0 027205 0058573 -0 464462 0642317
ONLI 0 368000 0613988 0599360 0548933
SINC 0 196940 0080784 2437846 0014775
HUBB 0525014 0252267 2081184 0037417
PINC -0 105685 0118247 -0 893764 0371448
NPAR 0269697 0204746 1317226 0187763
ORINC 0347366 0218692 1588382 0112200
NOR -0 099581 0057951 -1718371 0085729
TV 0615151 0161569 3807352 0000140
NCOAST -0 203670 0 920946 -0 221153 0 824973
CCOAST -0 125658 0 936956 -0 134113 0 893313
SCOAST -0 575505 0945466 -0 608701 0542723
NSIERRA -0 660215 1017262 -0 649012 0516331
CSIERRA -1219543 0977465 -1 247660 0212156
SSIERRA -1 040077 0934412 -1 113082 0265673
HJUNGLE -0 400564 1042596 -0 384199 0700831
JUNGLE -0 790422 1 148970 -0 687940 (0491491
NCONE -0 553002 0487140 -1 135201 0256291
SCONE 0778540 0722503 1077560 0281230
OTHER 0343581 0 898781 0382275 0702258
OHHCP 0 066950 0 045565 1 469305 0141750
OHPP -0 006914 0016270 -0 424943 0670878
OPOPP -0 001700 0001151 -1 476396 0139837
KM2 -0 000025 0020851 -0 001186 0999053
HHCD 0079553 0055369 1436782 0150780
HPD 0031837 0042014 0757767 0448591
POPD -0 003439 0001793 -1 917875 0055127
PPRICE -0 017034 0057505 -0 296221 0767062
IPSS 2755013 1021653 2 696624 0007005
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Table A2-2 Binary Logit Results Urban
Dependent Vanable GO

Observations 1655 Degrees of freedom 1620
*#% _Log Likellhood 629 164948 ***
Varnables Coefficients Std Error t-Stat P-Value
CONSTANT -0 178639 1017444 -0 175577 0 860627
EDUC 0136623 0021784 6271627 0 000000
FIRST 0590016 0247656 2382404 0017200
AGEl -0 307567 0249335 -1 233551 0217370
AGE3 0312963 0241263 1297186 0194567
TPREG -0 038772 0035089 -1 104945 0269183
OLI -0 017936 0 063079 -0 284346 0776145
ONLI 0587247 0655947 0 895266 0370645
SINC 0206143 0078272 2 633679 0008447
HUBB 0489478 0251269 1948019 0051413
PINC -0 100393 0116104 -0 864678 0387216
NPAR 0202120 0 198571 1017876 0308737
ORINC 0405150 0222785 1818574 0068976
NOR -0 079988 0057328 -1 395264 0162936
TV 0689413 0157107 4388180 0000011
NCOAST -0 298955 0916510 -0 326189 0744281
CCOAST 0028001 0935400 0029935 0976119
SCOAST -0 568854 0 943089 -0 603182 0 546388
NSIERRA -0 742698 1010362 -0 735081 0462290
CSIERRA -1 286934 0973408 -1 322091 0186138
SSIERRA -0 929855 0930561 -0 999242 0317677
HIUNG -0 537560 1031898 -0 520942 0 602407
JUNGLE -0 715988 1141670 -0 627141 0530567
NCONE -0 626597 0467265 -1 340988 0179924
SCONE 0777685 0672704 1156058 0247657
OTHER 0554533 0890763 0622537 0533589
OHHCP 0073657 0044658 1 649360 0099074
OHPP -0 003088 0015971 0193328 0 846702
OPOPP -0 001973 0001131 -1744333 0081101
KM2 -0 007192 0020462 -0 351466 0725239
HHCD 0097571 0054094 1803717 0071276
HPD 0049806 0041193 1209087 0226630
POPD -0 003820 0001750 -2 182534 0029070
PPRICE -0 014359 0056017 -0 256331 0797695
IPSS 2 880683 1022558 2817134 0004845
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Table A2-3 Bmary Logit Results Urban
Dependent Varniable PUBLIC (PUB)

Observations 1292 Degrees of freedom 1256
*** _Jog Likelhood 618 648582 ***
Vanables Coefficients Std Error t-Stat P-Value
CONSTANT 0 608948 0856119 0711289 0476905
EDUC -0 068052 0021574 -3 154282 0 001609
FIRST -0 196692 0208351 -0 944044 0345147
AGE1 0208034 0275038 0756381 0449421
AGE3 -0 486684 0269522 -1 805732 0070960
TPREG 0 046594 0046138 1 009902 0312542
COMP 0039619 0170470 0232409 0816220
OLI -0 024507 0 049959 -0 490541 0623751
ONLI 0 044560 0 348571 0127836 0 898279
SINC -0291620 0049767 -5 859646 0 000000
HUBB 0136325 0291052 0 468387 0639508
PINC 0117949 0107801 1094141 0273893
NPAR -0 072905 0 180405 -0404121 0686124
ORINC 0083798 0114715 0730490 0 465091
NOR -0 042526 0057090 -0 744895 0456335
TV -0 195079 0173533 -1 124161 0 260945
NCOAST 1267850 0 724587 1749755 0080161
CCOAST 1572298 0713640 2203209 0027580
SCOAST 0853727 0712676 1197917 0230949
NSIERRA 1735313 0847711 2 047056 0 040653
CSIERRA 1737491 0790876 2196919 0028026
SSIERRA 1595082 0737994 2161376 0 030666
HIUNG 0993783 0 862080 1152774 0 249003
JUNGLE 1366723 1024982 1333411 0182397
NCONE -0 057582 0400779 -0 143675 0 885757
SCONE 1333899 0 583896 2284482 0022343
OTHER 0522641 0754102 0 693063 0 488270
OHHCP 0796520 0 464898 1713321 0 086653
OHPP -0 345089 0175885 -1 962013 0049761
OPOPP -0 149622 0112013 -1 335762 0181627
KM2 -0 010545 0023571 -0 447366 0654611
HHCD 1 262096 0528533 2 387921 0016944
HPD 1020662 0 485640 2101685 0016944
POPD -0 445530 0179501 -2 482040 0 013063
PPRICE 0051781 0069034 0 750088 0453202
IPSS 0 404436 0251250 1 609699 0 107464
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Table A2-4

MAXIMUM LIKELIHOOD ESTIMATES - WHEN3

Urban

Observations 2584 Degrees of freedom 2510
-2*Log Likehihood 2094 542688 ***
VARIABLE FIRST TRIM SECOND TRIM
CONSTANT 6 664742 6317101
(1454945) (1370793 )
EDUC 0082111 0020724
(2703516 ) (0641854 )
FIRST -0 089285 -0 001305
(-0283129) (-0003912 )
AGE1 -0467222 -0 125085
(-1325992 ) (-0 340801 )
AGE3 0071830 0022304
( 0205490 ) ( 0060631 )
TPREG -0 120334 -0 072022
(-2291757 ) (-1 308941 )
COMP 0673587 0371420
(2523214) (1306385 )
OLI 0037147 0112986
(0215984 ) (0651231)
ONLI -0 401384 -0 105131
(-0915052 ) (-0233810)
SINC 0023468 -0 035919
(0315236) (-0 432649 )
HUBB 0517920 0415659
(1496475) (1137848)
PINC 0701634 0616159
(2736715) (2363367 )
NPAR -0 974658 -0 795884
(-3 906583 ) (-3013795)
ORINC 0480153 0342007
(1710439 ) (1189838 )
NOR 0010632 0050127
(0124159 ) (0566202 )
TV 0371750 0323108
( 1654983 ) (1353942)
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Table A2-4 (continued)

VARIABLE FIRST TRIM SECOND TRIM
NCOAST -5 785882 -6 316607
(-1307590 ) (-1 419961 )
CCOAST -5 961620 -5 448266
(-1312183) (-1 193958 )
SCOAST -6 413689 -6 784226
(-1385901 ) (-1458521)
NSIERRA -5 963896 -6 253103
(-1305922 ) (-1360252 )
CSIERRA -6 194997 -6 027447
(-1 353402 ) (-1 309966 )
SSIERRA -6 119528 -6 227532
(-1 400740 ) (-1417629 )
HJUNGLE -6 148956 -6 411514
(-1300319 ) (-1 347637 )
LJUNGLE -6 921760 -5 965310
(-1412247 ) (-1 208983 )
NCONE -0 460931 -0 155963
(-0721620 ) (-0235455 )
SCONE 0 980564 0779104
( 1228036 ) (0931053 )
OTHER -0 658523 0030519
(-0 798303 ) (0036228 )
OHHCP -0 457632 -0 579291
(-0 670007 ) (-0 801365 )
OHPP -0 228967 -0 164469
(-0909347 ) (-0613342 )
OPOPP -0 031912 -0006118
(-0 138383 ) (-0025843 )
KM2 0031031 0005389
(0898453 ) (0147157 )
HHCD -0 076820 -0 088252
(-0098132) (-0 106459 )
HPD 0661916 -0 014947
( 1096699 ) (-0022802 )
POPD -0 108634 -0 045270
(-0 401506 ) (-0 160107 )
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Table A2-4 (continued)

VARIABLE FIRST TRIM SECOND TRIM
PPRICE 0292390 0307012
(2827654 ) (2825776 )
IPSS 0487982 0316777
(0927265 ) (0578266 )
PUB -0 676643 -0 448956
(-2308770 ) (-1 446734 )

( t-ratios m parentheses )
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Table A2-5 OLS Results Urban
Dependent variable VMO

Observations 1292 Degrees of freedom 1254

R-squared 0126 Rbar-squared 0100

Residual SS 215974 Std error of set 0415

Total SS 247 169 F(38 ,254)=4 8952  P-value=000
Vanables Coefficients Std Coef Std Error t-stat P-Value
CONSTANT 0486582 0 000000 0 143866 3 382183 0001
WHEN9 0037188 0178024 0005926 6275806 0000
EDUC 0014814 0 147607 0003475 4262439 0000
FIRST -0 004664 -0 004454 0034604 -0 134775 0893
AGE1l 0047478 0032203 0043247 1097834 0272
AGE3 0058349 0042859 0043192 1350927 0177
TPREG 0002416 0013868 0006888 0350760 0726
COMP 0086286 0083776 0027863 3096768 0002
OLI -0003771 -0 012889 0008507 -0 443256 0658
ONLI 0003069 0001369 0062132 0049397 0961
SINC 0 006895 0048301 0004135 1 667475 0095
HUBB 0062925 0044294 0043138 1 458697 0 145
PINC -0 008301 -0 019456 0016313 -0 508840 0611
NPAR 0015003 0024145 0 028955 0518128 0 604
ORINC 0003508 0 006075 0019066 0183965 0854
NOR -0 011431 -0 050079 0009300 -1229239 0219
TV 0067823 0073112 0027183 2 495051 0013
NCOAST -0 114204 -0 081414 0120003 -0 951676 0341
CCOAST -0 037543 -0 028869 0118553 -0 316674 0751
SCOAST -0 155967 -0 102726 0119795 -1301944 0193
NSIERRA -0 238186 -0 166033 0142237 -1 674572 0094
CSIERRA -0 289886 -0 176294 0131407 -2 206008 0027
SSIERRA -0 223670 -0 142720 0121544 -1 840236 0066
HIJUNG 0177174 -0 071838 0144714 -1224300 0221
JUNGLE -0204827 -0 121633 0 170640 -1 200346 0230
NCONE 0069560 0048964 0061271 1135270 0256
SCONE 0171689 0090045 0079627 2156151 0031
OTHER 0085361 0028417 0094709 0901297 0 367
OHHCP -0 006350 -0 067219 0077758 -0 081659 0935
OHPP 0075942 0205624 0030029 2528914 0011
OPOPP -0 005366 -0 209588 0018752 -0 286135 0775
KM2 0 000059 0 000949 0003911 0015190 0988
HHCD 0152843 0 140792 0087607 1744644 0081
HPD 0082769 0048337 0 064005 1293168 0196
POPD -0 048681 -0 116562 0028100 -1732429 0083
PPRICE 0001579 0 006587 0010635 0 148441 0882
IPSS 0101448 0074729 0042415 2391798 0017
PUB 0011962 0011493 0029166 0410127 0682
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Table A2-6 Bmary Logit Results

Dependent Vaniable CARE

Observations 2013 Degrees of freedom 1983
kkk | og Likellhood ~— 1195 184537 ***
Varnables Coefficients Std Error t-Stat P-Value
CONSTANT -0 384391 0356638 -1077820 0281114
EDUC 0138011 0022806 6 051652 0 000000
FIRST 0196078 0198822 0986198 0324036
AGE1 -0 072017 0193324 -0372519 0709506
AGE3 -0 153455 0158529 -0 967998 0333046
TPREG 0076814 0025278 3038765 0002376
OWNCASH -0 091735 0127343 -0 720377 0471293
SCASH 0093781 0069152 1356169 0175045
SED 0082983 0021425 3 873206 0 000107
HUBB -0 314437 0196781 -1 597904 0110064
HHCASH 0045645 0103211 0 442251 0658307
FINC 0009819 0039791 0246757 0 805096
NPH -0 072099 0023245 -3101758 0001924
TV 0160311 0185702 0863270 0387989
NCOAST 0353631 0254092 1391747 0163999
CCOAST 0444735 0272859 1629906 0103121
SCOAST 0107717 0372161 0289437 0772247
NSIERRA -0 285690 0238303 -1 198854 0230585
CSIERRA -0 729670 0259738 -2 809252 0 004966
SSIERRA -0 565011 0249774 -2 262093 0 023692
HJUNG 0128016 0227838 0561874 0574202
OHHCP 0016871 0028304 0 596064 0551132
OHPP 0024887 0 008387 2 967453 0 003003
OPOPP -0 004727 0010719 -0 440947 0659252
KM2 -0011333 0034889 -0 324823 0745315
HHCD 0259166 0079852 3245584 0001172
HPD -0 001277 0018607 -0 068627 0945287
POPD -0 076907 0023977 -3 207552 0001339
INSUR 0622110 0336721 1 847550 0 064667
FARMER -0 522965 0 130024 -4 022056 0 000058
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Table A2-7 Binary Logit Results

Dependent Vanable GO

Observations 2013 Degrees of freedom 1983
**% [ og Likellhood 1165 177926 ***
Vanables Coefficients Std Error t-Stat P-Value
CONSTANT -0 720682 0362174 -1 989876 0 046605
EDUC 0133932 0022558 5937209 0 000000
FIRST 0232422 0199146 1167093 0243173
AGE1 0010919 0193577 0 056404 0955020
AGE3 -0 190534 0 163669 -1 164138 0 244368
TPREG 0061336 0025837 2373992 0017597
OWNCASH -0 148990 0146319 -1018255 0308557
SCASH 0078105 0064023 1219956 0222482
SED 0077757 0021378 3637309 0 000276
HUBB -0218734 0201696 -1 084475 0278154
HHCASH 0005571 0 102078 0054576 0956477
FINC 0024042 0 040724 0 590369 0 554943
NPH -0 071066 0 023650 -3 004850 0 002657
TV 0 070013 0181871 0384962 0 700266
NCOAST 0581827 0256307 2 270040 0023205
CCOAST 0 546816 0273391 2000123 0045487
SCOAST 0067156 0366410 0 183280 0 854578
NSIERRA -0264265 0244251 -1081942 0279278
CSIERRA -0 699156 0 265558 -2 632785 0 008469
SSIERRA -0 382930 0253801 -1 508778 0131355
HIUNG 0254054 0230236 1 103451 0269831
OHHCP 0052729 0028448 1 853531 0 063806
OHPP 0026716 0 008464 3156258 0 001598
OPOP -0 020293 0010748 -1 888036 0059021
KM2 0 002644 0034963 0075627 0939716
HHCD 0302660 0081003 3736415 0000187
HPD 0003296 0018758 0175712 0 860521
POPD -0 096353 0025104 -3 838176 0000124
INSUR 0 644527 0325207 1981898 0047491
FARMER -0 498861 0130116 -3 833958 0000126
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Table A2-8 Binary Logit Results
Dependent Variable PUBLIC

Observations Degrees of freedom 645
*%* L og Likelthood 329 156777 ***
Vanables Coefficients Std Error t-Stat P-Value
CONSTANT 0955044 0761458 1254231 0209758
EDUC -0 055099 0 036636 -1503940 0132597
FIRST -0 120409 0355831 -0 338389 0735070
AGE1 0303843 0354173 0857895 0390951
AGE3 -0 264580 0326923 -0 809305 0418340
TPREG 0012976 0048934 0265161 0 790885
COMP -0251548 0216560 -1 161562 0245413
OWNCASH -0 331058 0274036 -1 208082 0227016
SCASH 0059274 0090103 0657849 0510635
SED -0 018215 0035738 -0 509686 0610271
HUBB -0 780896 0457334 -1 707498 0087730
HHCASH 0031712 0163257 0194244 0 845985
FINC -0 085842 0065522 -1310133 0190151
NPH 0017300 0 046909 0368792 0712283
TV -0 051987 0 276959 -0 187707 0851106
NCOAST 0008013 0 498468 0016075 0987174
CCOAST 0977343 0504125 1938692 0052539
SCOAST 2068172 0718322 2879171 0 003987
NSIERRA 1117324 0537130 2080175 0037509
CSIERRA 2 008990 0591650 3395573 0 000685
SSIERRA 4170319 1083791 3 847900 0000119
HIUNG 1 289650 0438400 2941719 0003264
OHHCP 0 065022 0 057041 1139919 0254320
OHPP -0013624 0016858 -0 808152 0419003
OPOP 0 002665 0022079 0120720 0903913
KM2 0 020348 0084733 0240143 0810220
HHCD 0135014 0159958 0 844060 0398636
HPD 0005916 0029758 0 198809 0842412
POPD -0027922 0049302 -0 566346 0571159
INSUR 1555296 0729954 2 130678 0033116
FARMER -0 272764 0238177 -1 145217 0252119
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Table A2-9
MAXIMUM LIKELITHOOD ESTIMATES - WHEN3
-2*Log Likelihood 1293 406462

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 )
AGEl1 0526516 0466630
(1196613 ) (1027088 )
AGE3 0617662 0044819
(1662566 ) (0116413 )
TPREG -0 051436 0000372
(-0 905438 ) (-0 006470 )
COMP 0734718 -0 058159
(2853951) (-0211327)
OWNCASH -0 328540 0031018
(-0958266 ) (0099171 )
SCASH 0095652 -0 031053
(0869678 ) (-0242911)
SED 0037352 0 020809
(0899527 ) (0490489 )
HUBB -0 288332 -0 447158
(-0 582408 ) (-0 903639 )
HHCASH 0087721 -0 299021
(0438582) (-1137128 )
FINC 0105814 0164457
(0737141) (1150106 )
NPH 0018615 0044552
(0323303 ) (0761246 )
TV 0864713 0507663
(2305021 ) (1299402 )
NCOAST 1222799 -0 025147
( 1862060 ) (-0 040456 )
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Table A2-9 (continued)

VARIABLE FIRST TRIM SECOND TRIM
CCOAST 0564717 0222752
(0861906 ) (-0 364970 )
SCOAST 1733211 0 834332
(1948465 ) (0954613 )
NSIERRA 0595727 0688386
(0852853 ) (1086384 )
CSIERRA 0599022 -0 254954
(0894357) (-0408973 )
SSIERRA 0700427 0705204
(1074355) (1210512)
HJUNGLE 0789355 0180472
(1376902 ) (0351477)
OHHCP 0016690 0012980
(0269704 ) (0211431)
OHPP -0 035266 -0 019765
(-1 841254 ) (-1051462 )
OPOPP 0002836 0016378
(0115499 ) (0675779 )
KM2 0034893 0076311
(0280120) (0702303 )
HHCD -0 213596 -0 170843
(-1325649 ) (-1 000376 )
HPD -0 009931 -0 023033
(-0297114) (-0591585)
POPD 0 050627 -0 037833
(0933022 ) (-0 580573 )
INSUR 0347263 -0 365466
(0671728) (-0 664670 )
FARMER -0 225153 -0 407056
(-0799809 ) (-1 402986 )
PUB -0 435869 -0 216156
(-1 546777 ) (-0 746494 )

(t-ratios 1 parentheses)
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Table A2-10 OLS Results Rural
Dependent vanable VMO

Observations 676 Degrees of freedom 643

R-squared 0235 Rbar-squared 0197

Residual SS 84 663 Std error of est 0363

Total SS 110 669 F(33 ,643)=6 1722  P-value=0 00
Vanables Coefficients Std Coef Std Error t-stat P-Value
CONSTANT 0 295251 0 000000 0120462 2 450996 0014
WHEN9 0055377 0305434 0 006754 8198840 0000
EDUC 0 020087 0 192239 0 005166 3 887864 0000
FIRST 0036476 0032906 0050953 0715874 0474
AGE1 -0 038551 -0 031269 0 049840 -0 773484 0439
AGE3 -0 060556 -0054210 0048632 -1245181 0213
TPREG 0 004679 0037015 0007312 0 639938 0522
COMP -0 020459 -0 022693 0 032487 -0 629766 0 529
OWNCASH -0 043899 -0 044536 0037376 -1 174505 0240
SCASH 0002275 0006191 0013768 0165214 0 869
SED -0 009261 -0092976 0 005250 -1 763926 0078
HUBB 0 169849 0136326 0061091 2780262 0 005
HHCASH 0012221 0019289 0025647 0 476501 0634
FINC 0002736 0012406 0008142 0 336091 0737
NPH -0 009190 0057740 0 007003 -1 312267 0189
TV 0 006735 0 006998 0041062 0 164027 0870
NCOAST 0044737 0044202 0 082806 0540261 0589
CCOAST 0031959 0034270 0081967 0389903 0697
SCOAST -0 084328 0 048595 0097642 -0 863647 0388
NSIERRA -0 159062 -0 108360 0088475 -1 797822 0072
CSIERRA -0 131734 -0 094648 0 086992 -1 514311 0130
SSIERRA -0241723 -0 174903 0082630 -2 925354 0003
HIJUNG -0 147498 -0 124997 0 074035 -1 992266 0046
OHHCP 0016673 0170839 0007612 2 190501 0028
OHPP 0 004492 0 079650 0 002500 1 796920 0072
OPOPP -0 010535 -0 278673 0002954 -3 566569 0000
KM2 -0 000492 -0001623 0014205 -0 034606 0972
HHCD 0032853 0082698 0021209 1 549007 0121
HPD 0001710 -0 014898 0004633 -0 369062 0712
POPD -0016942 -0127242 0007419 -2 283758 0022
INSUR 0142225 0082937 0065258 2 179420 0029
FARMER 0046721 0057645 0 034901 -1 338701 0181
PUB 0 082615 0089101 0034593 2388185 0017
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Appendix 3. The Decomposition Methodology

Let B be a column vector of coefficients and let x be a column vector of independent
variables

Define

Igt(x) = _exp(x’B) _
(1+exp(x'P)) and ols(x) = x’B

Let 1 be a column vector of the lower independent vanables, let u be a column vector of
the upper ndependent vanables, let m be a column vector of the average values of the independent
variables between the two groups

=1l+u
2

Define v, to be equal to m except that the 1-th element of m 1s replaced by the 1-th element
m 1 Define w, to be equal to m except that the 1-th element of m 1s replaced by the 1-th element
m u Now mn the two binary logit cases the percentage of the change attributed to a given
imdependent vanable 1s just
o= AR v) ¢ 100
lgt(m)

In the case of an ordmary least squares regression the percentage of the change attributed
to a given independent variable 1s just

T, = ols(w) - ols(v) e 100
ols(m)

The case of the mulunomual logit regression 1s shghtly more difficult Let B, be the
coefficients for the first trumester and let B, be the coefficients for the second tnmester Let

mnl(x) = exp(x’B)
(exp(x’B) + expx’B) + 1)

Now a percentage of the change n the first trimester probability attributed a given
mdependent vanable 1s just

n, = mnl(w) - mni(v) e 100
mnl(m)

The probabilities for the other trimesters are easily obtaned by redefining mnl(x) to the
predicted probability for that timester

When groups of variables are changed simultaneously, we need to alter the interpretation of
the w, and the v, above Now, w; 1s set equal to m except that all the vanables m the 1-th group
are set equal to their values m the u vector and v, 1s set equal to m except that all the vanables m
the 1-th group are set equal to their values 1n the 1 vector Given this change, the formulae above
produce the percentages of the change attmbutable to a given group of vanables

The groups were determined by including all women who had predicted probabihties of
recerving care that were within +0 02 of the required probability for the urban groups and +0 05
for the rural groups For example, for the rural area, the proportion n the population with prenatal
care was 0415 Therefore, the average use group was comprnsed of all the women n the rural
sample with predicted probabiliies of seeking care between 0 365 and 0 465
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