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Preface

One of the most significant contributions of the DHS
program 1s the creation of an nternationally comparable body of
data on the demographic and health characteristics of populations
in developing countries The DHS Analytical Reports series and
the DHS Comparative Studies series examine these data across
countries 1n a comparative framework, focusing on specific topics

The overall objectives of DHS comparative research are to
describe simularities and differences between countries and
regions, to highlight subgroups with specific needs, to provide
information for policy formulation at the international level, and
to examine 1ndividual country results in an international context
While Comparative Studies are primanily descriptive, Analytical
Reports utilize a more analytical approach

The comparative analysis of DHS data 1s carried out
primarily by staff at the DHS headquarters in Calverton, Mary-
land The topics covered are selected by staff in conjunction with
the DHS Scientific Advisory Commuttee and USAID

The Analytical Reports senies 1s comprised of m-depth,
focused studies on a variety of substantive topics The studies
employ arange of methodologies, including multrvariate statistical
techmques, and are based on a variable number of data sets
depending on the topic under study

It 15 anticipated that the Analytical Reports will enhance the
understanding of sigmificant 1ssues 1n the fields of international
population and health for analysts and policymakers

Martin Vaessen
Project Director



Executive Summary

This report explores the consequences of imperfect fertihty
control for various dimensions of children’s human capital
formatton—their survival, health, and schooling—using Demo-
graphic and Health Surveys (DHS) data from five countries across
arange of demographic and development regimes Information on
women'’s fertility preferences 1s used to mnvestigate two conceptu-
ally distinct aspects of imperfect fertility control unintended
fernlity and excess ferttlity The concept of unintended fertility
refers to births that were either unwanted at the tume of conception
or whose conception was mistimed Excess fertility 1s defined as
occurring 1f the woman’s parity at survey exceeds her 1deal family
size The aim of this report 1s to determine whether such departures
from women’s preferences have imphications for investments in the
human capital of their children The countries tncluded in the study
are the Dominican Republic (1991), Egypt (1988), Kenya (1993),
the Philippines (1993), and Thailand (1987)

No source of demographic information other than the DHS
permuts exploration of this topic for countries at different stages of
development using a wealth of data about fertility preferences
combined with key indicators of children’s nutritional status,
survival, and schooling The DHS also provides measures of access
to services at the community level in famuly planning, health, and
schooling Among the DHS surveys for which such data are
available, the five countries selected exemplify the mddle to later
phases of demographic and development transitions Taken
collectively, they represent major regions of the developing world
and a variety of cultural contexts, with total fertility rates as low as
22 m Thailand and as high as 5 3 1n Kenya The hughest rate of
unwanted fertility 1s in Kenya (1 9) and the lowest 1n Thailand (0 4)
In between these extremes, unwanted fertility rates are 0 7 1n the
Domunican Republic, 1 2 1n the Phulippines, and 1 6 1n Egypt

Do unintended and excess fertility have measurable conse-
quences for children? The demographic literature, reviewed 1n the
first section of this report, has given little attention to this central
question The report argues that the consequences of imperfect
fertility control are hikely to be situation-dependent, with conse-
quences varying 1n nature and severity according to the socioeco-
nomic position of the famuly and the surrounding economic and
policy environment It would be naive to expect an unwanted chuld
born to well-off parents to suffer the same disadvantages as an
unwanted child born to poor parents Less obviously, the conse-
quences for children can be expected to vary in accordance with
features of the local economy, the design of public policy, and the
stage of economic development and demographic transition of the
country Todate, no study has considered whether the societal-level
consequences of additional unwanted barths are likely to differ from
the consequences of additional wanted births Differential conse-
quences are plausible, 1n part because unwanted and excess fertility
are not umiformly distributed over the population of parents, as
shown 1n the report

The analyses pursued here are based on economic models of
famuly decisionmaking Models such as these are built on the
premuse that desired fertihity and destred levels of children’s health
investment and schooling are jomntly determined outcomes of a
common set of exogenous determinants Desired fertility 1s not, n
iself, a causal determinant of desired children’s schooling, nerther
18 desired schooling a causal determinant of fertility The key point
for this research 1s that 1t 1s only the unintended or excess aspects
of fertility that can function as causal determunants of child
mvestment This 15 because umintended or excess fertility can be
regarded as exogenous shocks that displace parental investment
strategies from what would otherwise have been optimal For this
reason, the empirical models estimating the deternnants of child
survival, health, and education include a measure of unintended or
excess fertility as such, rather than fertility overall

Two indicators have been used to characterize each of the
following three broad aspects of children’s human capital mvest-
ment chosen for investigation the probability of survival from birth
to age 5, with a separate focus on neonatal mortality risks and the
risks from the postneonatal period to age 5, nutrinional status, as
measured by height-for-age and weight-for-height expressed i
standard deviations from reference medians, and educational
progress, as measured by grades of schooling attained and by the
probability of completing at least one year of secondary school

As noted above, 1 the empirical analysis, the implications of
two aspects of mmperfect fertility control are explored The
first—excess fertility—is derived from comparing a woman’s actual
fertihity with the 1deal famuly size she expressed on the date of the
fertility survey When actual fertility 1s greater than the 1deal, this
1s defined as excess fertility The measure describes the situation of
a famly rather than any particular child 1n that famuly In contrast
to the farmly-level nature of excess fertility, the second dimension
of imperfect fertlity control—umntended fertlity—is based on
birth-by-birth assessment of the intendedness of each birth at the
time of pregnancy If the child was reported to be not wanted at all,
or was wanted later, this 1s defined as umntended fertility These
two measures are conceptually distinct A woman could report her
last birth as being wanted at the tume of conception and, during the
same DHS mterview, report excess fertility in the present without
being inconsistent This could occur because of changing circum-
stances between the time of her pregnancy and the time of the
survey which led to a change 1n views about 1deal family size In
the same way, a woman who reports not having wanted a particular
pregnancy 1n the past could report no excess fertility in the present
if her circumstances had changed to accommodate the nitially
unwanted pregnancy

The empurical analysis begins with a multivariate analysis of
the determinants of excess and unwanted fertihity With the
exception of Kenya, the contribution of less-educated women to the
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aggregate pool of unwanted and excess births 1s found to be
disproportionate to their numbers This has important imphcations
at the societal level for both the growth rate of the (future) labor
force and 1ts educational composition The separate role that access
to services and programs plays in reducing unwanted and excess
fertility appears to be weak The independent role of service quality
could not be assessed

In the multivariate analysis of consequences of mmperfect
fertility control, each dimension of child investment—survival,
nutritional status, and educatton—is examined, first in a baseline
equation having no intended or excess fertihty measures and,
subsequently, with these measures included, so as to highlight the
additional effects of imperfect fertility control Five variables were
created to capture different dimensions of imperfect control (1) a
measure of excess fertility at the time of the survey, (2) whether a
particular child’s parity exceeds the mother’s expressed 1deal, (3)
whether the child’s parity exceeds the mother’s 1deal by 2 or more,
(4) an indicator of whether the conception of a particular child was
viewed as mustumed at the time of pregnancy, and (5) an indicator
of whether the child was unwanted at the time of pregnancy These
measures allow for investigation of cross-sibling effects as well as
effects for the child in question

With respect to mortality, the most consistent and trustworthy
evidence on consequences concerns birth interval effects, which
exert a very important influence on mortality risks Because not all
women regard short intervals as instances of fertility mstiming,
only a portion of the birth interval effects can be attributed to
mperfect fertility control Apart from the birth interval effects,
there 1s evidence that excess fertility 1s linked to higher mortality
risks 1n Egypt, the Philippines, and Thailand

With respect to nutrition, significant effects of excess and
unwanted fertility appear only in the Dominican Republic, where
they are negatively associated with height-for-age The coefficients,
mterpretable 1n terms of Z-score percentages, indicate that excess
and unintended fertility produce a shortfall in height-for-age that
ranges from a fifth of a standard deviation to just short of a third of
a standard deviation These may not appear to be large effects, but
their si1ze should be judged in relation to the performance of other
socioeconomic covariates, which generated very few effects of
substantive importance

The results for education are somewhat stronger than for child

mortality and nutrition In the Dominican Republic, the Philippines,
and Thailand, both unwanted and excess fertility are clearly

vin

assoctated with reductions 1n the educational attainment of children
These coefficients are highly significant in statistical terms but
relatively small in substantive terms For example, m no case do we
predict an average difference of more than one year of completed
schooling for children in famuhes with and without excess or
unwanted fertility Effects of this size should not be dismussed, but
they pale by comparison to the influence of covariates such as
mother’s education

In collecting results across the three dimensions of child
nvestment, an interesting pattern emerges The levels of unwanted
and excess fertility are highest in Egypt and Kenya Yet, apart from
the birth-interval effects, the famly-level consequences of such
fertility are most clearly apparent only 1n the Dominican Republic,
the Philippines, and Thailand, countries that, if not wealthy by
international standards, are certainly better off than Egypt and
Kenya

‘What can account for such a pattern? In environments where
parents are generally more effective 1n controlling the timing of
births and adhering to thewr desired number of children, an umn-
tended birth may be perceived as less likely and thus, when 1t
occurs, may be more disruptive to famuly-building strategies
Moreover, 1t 1s reasonable to expect that for the famly as a whole,
the disruption occasioned by an unintended birth may be greater
where three conditions obtamn  the returns to human capital
investment are percerved to be considerable, the (direct) costs of
that investment are also considerable, and there exist reasonably
strong preferences for equahizing investments across children An
additional consideration 1s that the reports of umintended and excess
fertility are those of women rather than their spouses In Egypt,
women may cede decisionmaking authority to their spouses, and a
woman’s own view of whether a birth was wanted or fertility
excessive might have little to do with household resource allocation
If the man were to declare a birth unwanted, however, the implica-
tions mught be quite different A closely related point 1s that there
15 no measure of the intensity of preferences in any of these
countries, that 1s, of the degree of motivation to avoid excess farmly
size or unintended births It 1s plausible that in Egypt and Kenya,
countries that are still 1n the intermediate stages of demographic
transition, such motivations may often be superficial or clouded by
ambiguity and second thoughts Additional contingencies arise 1n
Kenya, where, as in much of sub-Saharan Africa, there are possibil-
ities for meeting unanticipated child-rearing costs through sibling
chains of support and networks of relatives The concluding section
of the report places these intriguing but decidedly mixed findings in
perspective, and offers suggestions regarding priorities and modes
of investigation for future research



1 Introduction

The 1ndividual welfare rationale for family planning
programs rests on the belief that famuly planning programs
provide the means for individuals to match fertility to reproduc-
tive desires The benefits secured by effective fertility control are
largely measured by the costs avoided, that 1s, by the costs that
undestred conceptions and births would otherwise impose What
1s really known of such costs 1n developing countries? In turning
to the demographic literature, one might expect to find extensive
documentation of the negative consequences, whether for the
woman who experiences such fertility, or for her children, the
wider famuly, or society at large In fact, the literature 1s all but
silent on these matters In this report, the imphications for
children will be explored, with a focus on the dimensions of
survival, health, and schooling Each of these 1s an aspect of what
econormusts term “human capital,” and our research thus seeks to
determune whether mmperfect fertility control has measurable
consequences for human capital formation If such a link can be
established, 1t would greatly strengthen the rationale for providing
famuly planning

We take advantage of a combination of data that 1s very
nearly umique to the Demographic and Health Surveys detailed
measures of parental fertility preferences and informative (if
somewhat less detailed) data on the three dimensions of children’s
human capital Two aspects of imperfect fertility control are
explored wunintended fertihity, by which 1s meant the birth of
children whom the mother reports were etther unwanted at the
time of conception or whose conception was mistimed, and
excess fertility, a phrase that refers to the birth of more children
than implied by the mother’s expressed famuly size 1deal As we
expect the consequences of imperfect fertility control to vary

according to setting, a range of regional and cultural contexts will
be considered Using criteria to be discussed later 1n thus report,
five countries have been selected for study—the Dominican
Republic, Egypt, Kenya, the Phalippines, and Thailand Certanly,
these countries do not represent the whole of the developing
world, but when taken together, they encompass much of 1ts
socioeconomic and demographic variation

The remainder of the report 1s orgamzed as follows
Section 2 mtroduces general concepts and reviews the rather
modest empirical literature concerned with the consequences of
unwanted or excess fertility In the next two sections, the specific
concepts of unintended and excess fertillity are brought to the
forefront, and effort 1s made to 1solate their distinct features as
well as therr common elements Section 3 develops a simple
economic model of decisionmaking about fertility and child
investment and embeds that model 1 the larger context of the
demographic transition Section 4 describes the special advan-
tages of DHS data for thus analysis and discusses 1ts mherent
hmtations In Section 5, the determunants of unintended child-
bearing and excess fertility are investigated Section 6 presents
the empirical findings on consequences, as expressed mn the
dimensions of mortality, child anthropometry, and education
Three levels of effects are considered the consequences for the
unmtended child, for the older siblings of an unintended child,
and for all children 1n a famuly whose size exceeds the mother’s
expressed ideal Several technical appendices discuss the linkage
of DHS data files, aspects of selectivity in child-based samples,
the criteria gmding the choice of service availability measures,
and the characteristics of the educational systems 1n the five study
countries



2 Concepts and Literature

Mention has already been made of the relative scarcity
of literature on the consequences of imperfect fertility control, and
before turning to the details of a hterature review, 1t may be
worthwhile to consider how such a research gap mught have come
about The dearth of studies cannot be readily attributed to a lack
of data most fertility surveys gather information on fertility
preferences as well as actual feritlity The reasons for neglect
must hie elsewhere

The gap 1s due 1n part to the long-standing preoccupation
of demographers with population aggregates, that 1s, with
population sizes, growth rates, and their economic and social
mmplications (Coale and Hoover, 1958, Johnson and Lee, 1985)
Until recently, the extent to which unintended or excess fertility
contributed to these aggregates was not known It now appears
that the proportion of all fertility that 1s unwanted or unintended
1s surprisingly large ! Bongaarts (1990) has estimated that as
many as one birth 1n five is unwanted 1n developing countries
Bankole and Westoff (1995) have argued that recent declines in
desired famuly size may well be outpacing declines mn fertility
overall If this 1s the order of magmitude of the problem, its
aggregate implications deserve serious consideration

No study, as far as we know, has considered whether the
societal consequences of additional unwanted births are likely to
differ from the consequences of additional wanted births
Differential consequences are plausible, 1n part because unwanted
and excess fertility are not umformly distributed over the popula-
tion of parents For example, as shown later 1n this report, such
fertility 1s more likely to occur among less educated parents
Children born to such parents will themselves tend to receive less
education, and 1t may be that unwanted children in such families
will suffer additional educational penalties In the aggregate,
these effects will distort the distribution of the labor force by
educational level, and because education 1s a powerful determ-
nant of economuc growth, they are likely to be expressed over time
1 slower rates of growth

In view of the consensus that emerged from the 1994
International Conference on Population and Development
Cauro, 1t 15 curtous that the mndividual and family consequences of
imperfect ferttlity control have not recetved greater attention A
number of factors may have contributed to this neglect Perhaps
scholars have viewed the family-level consequences as being so
plausibly negative that they have not really required analysis The
prevalence of abortion testifies to the costs that women anticipate
were they to take undesired conceptions to term, for some
researchers, this may have seemed a sufficient demonstration of

! This report focuses on the developing countries see Brown
and Eisenberg (1995) on the United States

the severity of consequences When an unwanted conception 1s
taken to term, a woman 15 exposed to the health risks of pregnancy
and chidbirth, which are considerable in many developing
countries Even if the conception was not intensely unwanted,
this additional exposure to risk 1s needless 1n that 1t would have
been much less probable with effective fertility control

Another factor that has hindered research 1s the contin-
gent nature of the fammly-level and individual-level responses
The consequences of mmperfect fertility control are situation-
dependent It would be naive to expect an unwanted child to
suffer the same disadvantages if born to parents who are well-off
as would have been the case with desperately poor parents Less
obviously, the consequences for children can be expected to vary
1 accordance with features of the local economy, the design of
public policy, and the country’s stage of economic development
and demographic transition

Given the scarcity of research on these 1ssues, only a few
general propositions can be offered about the circumstances
which unwanted children, or those in famulies with excess
fertality, might not receive equivalent human capital investments
The consequences are likely to be most severe when the costs of
child rearing are high yet the level of resources available to the
parents 1s low Developing-country parents are, of course,
severely resource-constramned  Yet, in such circumstances,
parents may have only Irmmuted aspirations for their children and
the styles of child-rearing appropriate to such aspirations may not
entail hugh costs For example, poor rural parents might be well
satisfied 1f thewr daughters receive any primary schooling at all,
and might entertain only slightly higher ambitions for their sons
The arrival of an unwanted daughter then adds to her family’s
burdens when she comes of school age but perhaps does not
1mpose a heavy cost By contrast, when poor parents have higher
asprrations for their children—that 1s, high enough to require
sigmificant human capital investments—the arrival of an unwanted
child imposes a more significant burden An additional life-cycle
aspect 1s that unwanted births are more likely to occur late 1n the
reproductive years when, for some parents, income 1s relatively
hugh, allowing the consequences to be better managed The
tension between resources and aspirations 1s thus an important
factor 1 the consequences of unwanted and excess fertility

The costs of such fertility and the distribution of its
burden are also affected by parental aversion to inequality 1n the
allocation of resources among their children (Behrman, 1988)
For nstance, when parents behieve that they must treat children
equally, the arrival of an additional, unwanted child may exert a
multiplicative influence on total child-rearing costs To adjust to
the new arrival, parents may feel they should cut back on other
expenditures, and may respond by reducing spending on them-
selves or on non-child-rearing activities Responses such as these



are not likely to be detected in demographic survey data on
children’s schooling, health, or survival If parents are strongly
averse to inequality among their children, they may resist treating
the unwanted chuld differently from his or her siblings Human
capital mvestment in all the children may then suffer, with the
effect on the unwanted child being dissipated compared with the
case 1n which parents are less concerned about 1nequality

The boundaries of the famuly will also affect resource
allocation In famuly systems nvolving sibling chains of support
or child fostering, parents can distribute the costs of children and
child rearing among a network of kin, thereby escaping the
constraints imposed by their individual family budgets Such
systems also enlarge the set of concerned adults, so that a child
whose conception was unwanted by his or her parents could be
found to be much wanted and welcomed by an aunt or uncle
(National Research Council, 1993)

Another consideration 1s the role taken by the state
providing health services and schools and the extent to which the
prices of services and tuition are subsidized In countries where
a large share of the costs of services are borne by parents, parental
resource constraints are more impottant in determining which
children attend school or use health facilities, compared with
settings where these services are provided free by the state If the
parental returns to investment in children are substantial, then 1t
1s 1n the former situation, with parents responsible for a greater
share of the costs of investinent, where one expects a negative
association between unintended childbearing and child investment
to emerge

In short, a particular configuration of preferences and
circumstances may be required for a child who 1s unwanted at
conception to recerve a detectably different allotment of human
capital Lloyd (1994) and Desa1 (1995) have made arguments
similar to thss, not so much with unwanted childbearing in mund
as with reference to the famly-level implications of high fertility
in general In their view, if the surrounding environment 1s one of
a heavy disease burden, a rudimentary health care system,
relatively few schools, and few skilled jobs, parents will have
neither the opportunity nor the incentive to mvest 1n their chil-
dren 1rrespective of whether resources are to be spread over many
children or only a few, or whether a child’s birth was intended or
unintended Likewise inrelatively wealthy societies children are
apt to be shielded from the most negative impacts of unintended
or excess fertility on the part of thewr parents This would be
particularly true with child health as the relative costs of basic
nutration and child health care decline, the quality of care rises
and institutions such as health msurance come nto being to
spread the burden of child health care beyond the family (Jensen
and Ahlburg 1997) In following ttus line of reasoning, we
conclude societies that are situated 1n an intermediate stage of
economic and demographic development must be considered, here
the consequences of imperfect fertillity control are likely to be
most clearly manifested

Finally, additional individual-level complications are
introduced by the selective relationship between contraceptive use
and unwanted fertility To see the 1ssues, consider the extreme
case of sterthzation Women who are sterilized no longer face the
risk of unwanted fertility, and perhaps for them a consideration 1n
choosing sterilization was precisely that future unwanted fertility
would have imposed heavy costs Since they will not go on to
bear unwanted children, these costs will never be revealed
(Stertlization 1s analogous to abortion in this sense ) At the other
extreme, consider couples who use contraception only intermut-
tently, either because they do not anticipate sertous negative
consequences 1f they were to conceive or because they view
contraception as having health or monetary costs Such couples
are more likely to experience a contraceptive failure resulting in
an unwanted birth Any sample of unwanted births 1s therefore
heterogeneous 1n terms of the degree to which such births were
unwanted With other things held equal, there would likely be an
overrepresentation of two general types of cases those in which
the consequences of an unwanted birth were not percerved ex ante
to be particularly severe, and those i which the costs of preven-
tive contraceptive use were thought to be high or even prohibi-
tive

Perhaps in response to these many conceptual and
measurement difficultzes, social science disciplines have assigned
markedly different priorities to the study of umintended and excess
ferulity A few economusts (Becker, 1994, Pritchett, 1994) have
adopted an extreme stance, arguing that variations in fertility have
little to do with imperfect fertility regulation, and maintaining that
departures from desired fertility are empirically ummportant
Other economusts have not dismussed unintended and excess
ferility so lightly, but instead have drawn attention to the
methodological difficulties entailed i establishing the conse-
quences > Just as we will later 1n this report, these economists
have often emphasized the importance of distinguishing the
effects of unintended (exogenous) from intended (endogenous)
fertiity Interestingly only a few have taken advantage of the
now-extensive survey data on fertility preferences (see
Rosenzweig and Wolpin, 1993) In studying the consequences of
unintended fertility, they have preferred to devise indirect, but
arguably more objective, measures of exogenous variation in
fertility, such as the birth of twins or estimated fecundability
Such indirect measures 1mpose data requirements that are not
easily met by standard demographic surveys with the result that

2 The lhterature on the consequences of teenage pregnancy in
the Umted States has been concerned with conceptual methodological
and measurement 1ssues that closely parallel those considered here It
was recogmzed early 1n the debate on the causal consequences of teen
pregnancy that longitudinal data would be required to properly assess
such consequences Regrettably such data are rarely available 1n
developing countries although Montgomery et al (1997b) have
employed longitudinal information from Bangladesh on fertility
preferences and children s schooling and survival



only a few studies of this sort are available (e g , Rosenzweig and
Wolpn, 1980, Rosenzwetg and Schultz, 1985, 1937)

Meanwhale, sociologists and demographers have under-
taken considerable research on the validity, stability, and predic-
tive power of fertility preferences, as these are measured in the
DHS and related fertility surveys (e g, Bankole and Westoff,
1997, Freedman et al , 1980, Westoff et al , 1990) Their main
concern, however, has been with the stabihity of preferences and
the link between fertility preferences and subsequent fertility
behavior Little attentton has been given to the consequences for
children of departures from preferences

As all this implies, there are few empirical studies of the
mmplications for children of being either unwanted or mustimed,
whether 1n developed or developing countries, despite the high
incidence of unintended barths 1n both settings > Some of the
existing studies have presented intriguing results that should
encourage further exploration Most have focused on the
consequences for the child of being unwanted, only one has
examined cross-sibling effects Likewise, most of the studies
have been based on cross-sectional data that rely on retrospective
reports of birth status, only a few studies, all of which are from
developed countries, have utilized longitudinal data on children

The first study of which we are aware analyzes the
determinants of child mortality in northern Thailand, 1t 1s based on
all birth events reported by reproductive-aged women 1n 1977
(Frenzen and Hogan, 1982) After controlling for various child,
famly, and community factors, Frenzen and Hogan found that
mfant survival probabilities during the postneonatal period (1-12
months) were sigmificantly higher among children who were
wanted by both parents rather than by only one parent or by
neither parent This effect was interpreted by the authors as a
measure of parental willingness to care for the child, in their view,
the other explanatory variables served as adequate controls for
parental abilities to provide care

The consequences of being unwanted for early child
morbidity due to diarrhea and respiratory disease have been
assessed for the Philippines (Jensen et al , 1996) and for the
Phihippines, Indonesta, and Korea (Jensen and Ahlburg,1997)
two recent studies In the Philippines and Indonesia, unwanted
children under age 5 were found to be significantly more likely
than wanted children to have experienced an episode of diarrhea
(1n one Indonesian survey although not in a second survey), or to
have had a fever or cough reported 1n the two weeks before the
survey However, they were no less likely than wanted children to

% There 1s a growing hterature in the United States and
elsewhere on the consequences of adolescent childbearing primarily for
the young mother but increasingly also for the children of these women
(eg Buvinc et al, 1992 Furstenberg et al 1987, Garfinkel and
McLanahan, 1986) While such children are not necessarily unwanted
1n these contexts teen births represent extreme cases of mistiming
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have received treatment, except 1n the case of diarrhea in one
Indonesian survey Jensen and Ahlburg interpreted the effect of
unwantedness on morbidity as suggestive of a neglect of un-
wanted children i everyday care, a lack of vigilance that could
lead to greater probabilities of 1llness  Yet, there was no evidence
in any of these settings that the wantedness status of births
affected preventive health care, insofar as prevention can be
measured by the number of vaccinations Furthermore, in Korea,
the wealthiest country in the Jensen-Ahlburg sample, no effects
of any kind could be detected with the data available

Other consequences that have been assessed 1n devel-
oped-country settings include, for the United States, the likel-
hood and timeliness of prenatal care (Joyce and Grossman, 1990,
Sable et al, 1997), low birthweight (Sable et al , 1997), child
neglect and abuse (Zuravin, 1991), and early skill development
(Baydar, 1995), various measures of psychological adjustment in
the United States, Sweden, and Czechoslovakia (Baydar, 1995,
David et al, 1988), and educational attainment in Finland
(Myhrman et al , 1995) Several of these studies had the advan-
tage of using longitudinal data in which the planning status of the
birth could be assessed at the time of the pregnancy rather than
being retrospectively reported * The measured consequences of
being unwanted ranged from greater physical neglect’ to fewer
opportunities for early skill development, more authoritarian
parenting, other psychological adjustment difficulties (David et
al , 1988), and lower educational attainment The mostimpressive
of these studies 1s the Finnish analysis (Myhrman et al , 1995) that
for 24 years followed almost all chuldren born 1n the two northern-
most provinces of Finland 1n 1966 after an initial assessment of
thetr wantedness status at the time theirr mothers were pregnant
Myhrman etal found that the children who were unwanted during
pregnancy were subsequently less likely than therr wanted
counterparts to progress beyond the basic mine years of education
The educational attainments of children who were mistimed fell
m between

Note that apart from educational attainment, which 1s
readily measured at least in 1ts cruder aspects, the
developed-country studies have found consequences 1n dimen-
stons of child care and investment that are not easily studied
except by dedicated surveys If consequences such as these exist
1n the developing countries one could not reasonably expect them
to be detected 1n conventional demographic indicators

% In Sweden and Czechoslovakia the measure of unwantedness
was particularly strong as 1t included children born to mothers who had
requested but been dented an abortion

3 Physical neglect was measured by various scores on nutrition
physical health care mental health care personal hygiene household
samtation physical safety in the home supervision and child care
(Zuravin, 1991)



3  Conceptual Framework

In summarizing this discussion, we want to emphasize
the differences 1n perspective that are needed to explore high
fertility versus unintended or excess fertillity Children with many
siblings (or closely spaced siblings) are often thought to be
disadvantaged with respect to their health and schooling compared
with other children These disadvantages are behieved to be due
mainly to resource constraints, with children in larger famlies
recerving smaller shares of total famuly resources Economists
have written about such 1ssues under the heading of the guan-
uty quality tradeoff (see, among others, Becker and Lewss, 1973,
Hanushek, 1992, Parish and Willis, 1993) As used in this
literature, the term tradeoff refers not to any fixed or mechanistic
causal relationship between fertility and children’s human capatal,
but rather to the often-found negative association between them

Economic models are built on the premuse that desired
fertility and desired levels of children’s health investments and
schooling are jointly determined outcomes of a common set of
exogenous deterrunants In this way of thinking, a negative
association between fertility and schooling (or between fertility
and health status) 1s only one of a number of associations that
might emerge from famuly productive and reproductive strategies
Desired fertility 1s not, 1n itself, a causal determinant of desired
children’s schooling, neither 1s desired schooling a causal
determmnant of ferithty The simple economic theory can be
expressed 1n the set of equations

N*=XBn+8n
S*= XPB, + &,
H*:XBh+Eh

1n which X represents the common set of exogenous determinants
whose effects are evident in the dimensions of desired fertility N*,
desired schooling S*, and desired health investments H* The
terms denoted by €, £, and ¢, represent exogenous but unmea-
sured influences In view of the above, 1t cannot be meaningful
to ask how desired fertility mught affect desired levels of chil-
dren’s schooling or health Such questions are 1ll-defined they
confuse association with causation It1s appropriate, however, to
ask how the exogenous determinants of desired fertility, denoted
by X, mught affect desired schooling or desired health status
When the 1ssue 1s posed 1n these terms, there 1s a proper causal
linkage to be considered

The key pomnt for our research 1s that 1t 1s only the
unintended or excess aspects of fertility that can act as causal
determmants of child investment This 1s because unintended or
excess fertility can be regarded as exogenous shocks that displace
parental strategies from what would otherwise have been optimal
(that 1s, from N*, $*, and H*) An unintended birth imposes new
and unanticipated demands on the resources that can be marshaled
to support investments in children Parents of umintended or

excess children may be less able, or less willing, to increase the
total resources devoted to their children or to reallocate resources
among children on a particular child’s behalf

31 A THEORETICAL MODEL

To approach the 1ssues more formally, let us imagine that
parents make a set of one-time decisions at the beginning of their
reproductive lives so as to maxumze a umtary utility function
VIC N,S H), 1n which C refers to the level of parental consump-
tton, N to the number of thewr children, S to the children’s
schooling, and H to their health or some other dimension of
human capital investment ¢ Parents face a budget constraint and
must restrict their total expenditures to be no more than W, the
level of their exogenous imncome The decision problem yields a
set of optimal or desired values C* N* H* S* where among
these, N* represents the desired number of children These
optimal values yield utility level V*

Now suppose that an unwanted birth occurs, so that
famuly s1ze exceeds 1ts optimal value N* Actual fertility 1s then
N=N*+1 Withall else equal, this additional birth must reduce
parental well-being, causing actual utility to fall below V* How
can one gauge the magmitude of the impact? One approach 1s to
ask what increment 1n income, AW, would be required to restore
utility to V*, that 1s, to just compensate the parents for the
additional chuld The required compensation will depend on
numerous factors the mitial level of income W, the many
child-rearing prices and constraints faced by the parents, and the
nature of the utility function V, 1n particular, its curvature 1n the
neighborhood of N* with respect to the number of children

These concepts are easily generalized to the situation 1n
which parents have, for instance, two life-cycle periods in which
they can bear chuldren In period 1 they mught desire to have N, *
children and 1 period 2, N,* children Associated with these
fertility desires are the desired levels of child investment for the
different groups of children With schooling, for example, these
can be denoted by S,* and S,* (The subscripts on S* refer to the
period of the child’s birth ) These educational investments are
planned to take place 1 periods 2 and 3 Among other things,

8 The simple model to be outlined here assumes that parents act
as a umt 1n making dectsions about famly size and child investments If
mothers and fathers differ m their desires (and there 1s much evidence to
suggest that they often do 1n the case of expressed fammly size 1deals see
Lloyd (1996) for a review) the question arises as to whether the couple
strives for compronuse or one partner tends to override the wishes of the
other Likewise the model abstracts from 1ssues such as sibling chains
of support, transfers of resources among the wider famuly, and child
fosterng  Montgomery and Lloyd (1997) present a more formal version
of the model described 1n the text



optimal choices about fertility and schooling depend on the
anticipated sequence of parental incomes, W,, W,, and W,

Suppose that the parents succeed 1n having N, * births 1n
period 1, but 1n period 2 have U, unintended births, giving N, =
N,*+ U, The unintended births may then affect the schooling of
both the older and younger children One mught distinguish
effects felt manly by the unintended child herself (or himself)
from the consequences borne by other children 1n the famuly as
when an older child 1s withdrawn from school to help care for a
younger sibling whose conception was unintended

The effects considered here may also be produced by
changes 1n circumstances that render nonoptimal the parents’
mrtially desired levels of fertility Suppose that, anticipating
life-cycle income levels of W,, W, and W,, parents imitially desire
to have N,* and N,* children Imagine that they succeed 1n
meeting these fertility goals exactly Upon entering period 3,
however, the parents encounter an unanticipated shortfall in ther
income This shortfall in W, mmposes new constraints on the
remaining schooling mvestments they can afford and find 1t
rational to make Had the actual level of income been known m
advance, the parents’ deswred fertility levels mught well have
differed from N,* and N,* Our point 18 that although births N, *
and N, * might have been fully desired at the time of their concep-
tion, later events can bring about revisions 1n desired famly size
and force a rethinking of educational investments Viewing the
sttuation 1n retrospect, the parents might well say, in response to
a survey question, that the number of children they actually bore
exceeded the number they would have found 1deal They have
experienced excess ferulity even though, strictly speaking, no
birth was unintended

A more realistic and interesting model could be formu-
lated with multiple decision periods, so that parents would have
the opportunity to learn about the physical endowments and
educational abilities of their children and mught adjust fertility and
consumption choices over time as such mnformation accumulates
In this more complex, dynamc decision framework, one could
mvestigate the consequences of unwanted fertility (or other
exogenous shocks) during the reproductive life cycle on subse-
quent fertility and subsequent child investments Such conse-
quences might well depend on the level and age pattern of prior
wanted births Such prior births (and likewise, prior child
mvestments) would act as predetermuned constraints (or sunk
costs) that could Iimit the scope and nature of any post-shock
adjustments on the part of parents Moreover, in a dynamic
decision problem in which the spacing and arnival of wanted
births 1s not fully controllable by parents, 1t becomes conceptually
appropriate to ask how the timing of wanted births affects
subsequent fertility, child investment, and parental consumption
Likew1se, one can ask how imperfectly predictable factors, such
as children’s educational abilities and their itrinsic healthiness,
mught affect the parents’ fertihity as information about these
factors becomes known

Unfortunately, daunting empirical difficulties stand 1n
the way of such dynamic modeling If lagged, predetermined
values of ex ante choice variables are to be included 1n the model,
a means must be found to protect the empirical estimates agamnst
the effects of persistent omutted variables, which would be
expressed first in the lagged values of choices and again 1 the
current values that are being modeled Such dynamic decision
models are extremely complex to estunate and require rich
longitudinal data sets of a type not available to us here Given
that this report 1s based on cross-sectional data with only limited
retrospective reach, we cannot hope to pursue empirical estima-
tion of the dynamic models We must instead limat ourselves to
the less ambitious empirical approach described below

32 AN EMPIRICAL MODEL

Our theoretical framework suggests a simple empirical
model of the consequences of unintended and excess fertility In
such a model, the actual level of health H or schooling S 1s a
function not of actual fertithty N = N* + U, where U 1s unwanted
or excess fertility, but rather of U iutself Taking children’s
schooling as an example, one might write the causal model as

S=XB,+vy,U+e,, (1)

This specification 1solates the effects of U, the exogenous
component of fertility, on S, the level of schooling that a child
actually achmeves The coefficient y, associated with U measures
the direct consequences for the child’s schooling The set of other
covariates X includes all remaining exogenous factors (such as
income W) that would determune the desired level of schooling S*
Although not shown n this formulation, interactions of U and X
could also enter the empirical model, so that the contingent
aspects of the response to U could be studied

Rather little of the Iiterature unfortunately, has consid-
ered the consequences of unintended or excess fertility from such
a perspective  What 1s usually done 1s to estimate an equation of
the form

S=Xb +gN+e, , @

a specification that 1s causally ill-founded, given that actual
fertihity N 1s endogenous Neither the b, nor the g, of this
musspecified equation 1s comparable to the 3, and vy, of the causal
model depicted 1n equation (1)

One can appeal to an errors-in-variables argument to
extract from equatton (2) a sense of the degree to which an
estimated g, would tend to depart from y, In such an approach,
actual fertility N would be regarded as 1f 1t were a noisy measure
of U the conceptually appropriate variable Under the usual
errors-n-variables assumptions, the estimated g, coefficient 1n
equation (2) would tend to be smaller in absolute value than vy,
that 15, 1t would be biased toward zero (Greene, 1997) Strong



negative effects of unwanted fertility would tend to appear as
weak negative effects, strong positive effects would tend to
appear as weak positive effects

Admttedly, the usual errors-1n-variables assumptions are
problematic 1n this case If N = U + v, with v being the measure-
ment error, one would usually assume that v and U are uncor-
related But an equivalent representation 1s N = U + N* To
proceed under the standard assumption 1s thus to assert that
wanted and unwanted fertility are uncorrelated, an unlikely
proposition If the standard assumption were to be abandoned,
then the bias 1n the estimated g, coefficient would depend not only
on the error variance of v (the variance of wanted fertility), but
also on the correlation between v and U In a linear regression,
estimates of g, would continue to be biased toward zero if wanted
and unwanted fertility are positively correlated, but otherwise the
direction of bias would be left unclear

Armed with this result, and returning to the literature that
has been based mainly on equation (2), one would expect the
empirical estimates reported there to systematically understate the
negative effects of unwanted or excess fertility on children’s
human capital, provided that the correlation between unwanted
and wanted fertility 1s either zero or positive In recent reviews of
this literature, Kelley (1996), Lloyd (1994), and Montgomery and
Lloyd (1996) have documented a considerable range of empirical
associations between actual fertility and children’s health and
schooling at the famuly level The associations are usually
negative, but they are not always statistically significant or
quantitatively large, and, in the case of children’s schooling,
positive associations sometimes appear as well (Hermalin et al ,
1982, Montgomery et al , 1995, Parish and Willis, 1993 )



4 DHS Data: Opportunities
and Constraints

The research strategy adopted for this report seeks to turn
the DHS data to their best advantage We have repeatedly
emphasized the need to compare countries at different stages of
transition, we have identified uses for fertility preferences data
that have been systematically underexploited, and no other source
of demographic data can jomn these capabilities to the requisite
data on children’s human capital Yet, because the DHS designs
are cross-sectional m nature, with only limited retrospective
coverage, such advantages must be set aganst the mmplied
constraints The aim 1n this Section 1s to clearly delineate both the
merits and the limtations of DHS data for the study of conse-
quences

We require data on children’s schooling and their
nutritional status and survival, as well as measures of community
access to famuly planning, health and schooling (see Table 4 1)
From the set of DHS surveys for which such data are available,
five countries have been selected that exemplify different phases
of the demographic and development transitions  These
countries—the Domunican Republic, Egypt, Kenya, the Philip-
pines, and Thailand—are drawn from the major regions of the
developing world and from a vartety of cultural contexts, with
recent fertility rates as low as 2 2 in Thailand and as high as 5 3
in Kenya (see Table 4 2) Furthermore, 1n all these countries,
abortion was tllegal at the time of the DHS survey ’

" The 1llegality of abortion 1s a key consideration m our
research Where access to abortion 1s legal conceptions that are most
unwanted or most grievously mistimed will have a greater likelihood of
ending 1n abortion For example, in the Unmited States where abortion 1s
legal 51 percent of unintended pregnancies ended 1n abortion 1n 1987
(Brown and Eisenberg, 1995) This induces a type of selection bias the
conceptions that presumably would have had the most negative
consequences never become births In a setting 1n which abortion 18
1llegal, by contrast, a greater percentage of such conceptions will be taken
to term, due to the nisks and costs of 1llegal abortion This reduces
selection bias even If 1t does not entirely eliminate 1t and permuts the
consequences of unintended conception to be more fully understood The
Penal Codes 1n all five countries prohibit abortion on general grounds
(Umited Nations 1992 1993, 1995) Inthe Domimcan Republic, Kenya,
and Thailand, however abortion 1s permitted to save the life of the
mother and i Thailand abortion 1s permutted for the health of the mother
and 1n the case of rape or incest In the Dominican Republic the grounds
for this exception appear to be interpreted liberally, as abortion 1s
reported to be widely performed 1n both public hospitals and climcs and
cases are rarely brought to the courts In Kenya hospital-based studies
show that 1llegal abortion 1s a growng health problem In Thailand the
law 1s not nigorously enforced and the prevalence of 1llegal abortion has
been widely documented particularly in rural areas In the Philippines
despite the sevenity of the law, abortion appears to be widely practiced
and cases rarely prosecuted, although the surrounding chimate 1s one of
fear and shame Lattle information 1s available on the extent of 1llegal
abortion for Egypt
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Bongaarts (1997) has shown that over the course of
demographic transition, rates of unwanted fertility imtially rise as
desired fertility falls, but then subsequently fall as contraceptive
use mcreases The imphcation 1s that 1t 1S 1n an intermediate stage
of the demographic transition, when fertility has already declined
from 1ts pretransitional hughs and development has reached a
moderate level, that rates of unwanted fertility reach their peak
levels Part of this pattern can be seen in Table 4 2 The five
countries included 1n the sample can be thought of as representing
the middle-to-latter phases of the transition, with the highest rate
of unwanted fertility found in Kenya (1 9) and the lowest 1n
Thailand (0 4)

We would expect our empirical results on consequences
to differ by country in ways that reflect these different contexts
There are also potential countervailing effects that must be kept
mmnd For example, in Kenya child fostering 1s certainly more
common than 1n the other countries of our sample, although
fostering exists 1n both Thailand and the Dormunican Republic
(Lloyd and Desa1, 1992) Such famly systems should mutigate
any negative effects of unwanted or excess fertility on children’s
human capital Yet, 1t 1s also i1 Kenya that schools are relatively
expensive, owing to cost-sharing arrangements that require
Kenyan parents to pay for everything but faculty salaries (Mensch
and Lloyd, 1997) Such arrangements may exert an opposite
influence, tending to exacerbate the negative consequences of
unwanted or excess fertility If such countervailing forces are at
play, it 1s difficult to anticipate the pattern of results

41 INDICATORS OF CHILD INVESTMENT

We have chosen to study three broad aspects of chil-
dren’s human capital investment, each of which 1s described by
two indicators The three aspects are (1) the probability of
survival from barth to age 5, with a separate focus on neonatal
mortality risks and the risks from the postneonatal period to age
5, (2) nutriional status, measured by height-for-age and
weight-for-height expressed in standard deviations fromreference
medians, and (3) educational progress, measured by grades of
schooling attained and by the probability of completing at least
one year of secondary school

These human capital outcome measures are compara-
tively free of the ambiguities and measurement errors that are
likely to affect the fertility preferences data discussed below
Child deaths are likely to be recorded with reasonable accuracy
for children born 1n the last five years The weighing and
measuring of children are undertaken by DHS interviewers trained
to perform such tasks 1n a consistent manner, although some
measurement error no doubt remains Schooling systems vary
among our study countries, but 1n all countries 10-12 years are
required for primary and secondary combined, and in each
country the achievement of any secondary schooling signals that
a significant threshold has been crossed



Table 4 1 Survey coverage

Survey coverage of data on children and access to community services in five countries, Demographic

and Health Surveys, 1987-1993

Access to community services

Children’s Children’s Famuly
Country anthropometry1 schoohng2 planning Health Schools
Donmunican Repubhic X X X X X
Egypt X X tural only rural only  rural only
Kenya X X X X 9]
Philippines 8) X X X X
Thailand X X! rural only rural only  rural only
U = Unknown (not available)
! Individual questionnaire
% Household questionnaire
Table 4 2 Demographic and economic indicators
Selected demographic and economic indicators for five DHS countries various sources
Country Total Unwanted Percentage
(ranked by Date of fertility fertility of fertility Under 5 Real
fertility level) survey rate! rate! unwanted! mortality? GDP/P?
Thatland 1987 22 04 18 45 3280
Dominican Republic 1991 34 07 21 60 3080
Philippines 1993 40 12 30 54 2590
Egypt 1988 89 44 16 36 102 1930
Kenya 1993 53 19 36 96 1400

! Bankole and Westoff 1995 Westoff 1991

2 DHS Newsletter 1997, Sullivan Rutstein and Bicego 1994 TEPD ONAPLAN and IRD/Macro 1992

selected DHS surveys
3 UNDP 1991 1994, 1996

Consequences for Child Survival

For children born in the last five years—the only
children for whom retrospective data on fertility intentions are
collected 1n the DHS——survival probabilities can be compared for
children reported to be unwanted or mustimed at the time of
pregnancy with the same measures for children who were wanted
The survival probabilities of children in famihies with (current)
excess fertility can also be compared with the probabilities for
children whose mothers do not report excessive family size We
take a multivanate life-table approach to these survival data as
described 1n Section 6

Consequences Associated with Children’s Nutritional
Status

The death of a child 1s an extreme event 1n that 1t occurs
when a child’s health status falls below the critical threshold
required to sustain ife  Nutritional status 1s measured 1n continu-

ous terms, and may, therefore, be more sensitive than mortality to
variations 1n child mvestment Height-for-age and weight-for-
height are thought to be good proxies for nutritional status

These measures merit further consideration, because
early nutritional deprivation can have long-term consequences for
morbidity, cognitive and behavioral development, schooling, and
economic productivity Severe malnutrition leads to stunted
growth which delays motor maturation in infants and young
children and thus reduces exploratory behavior It seems that
stunted children evoke caretaking behaviors and social responses
that are otherwise reserved for younger children This along with
therr slower maturation, delays the acquisition of important
cognitrve skills and related social behaviors (Pollitt et al , 1993)
Consequently, children who are nutritionally deprived i their first
few years of life may be less able to participate 1n and progress
through schooling Such effects may be manifested early in
childhood through a delayed age of entry into school (Glewwe
and Jacoby, 1993) and could ultimately result in shorter durations



1n school (Bommuer and Lambert, 1997) The literature also hints
at links between stunted growth and low body mass indexes
(BMI) on the one hand, and later productivity and wages, on the
other (Kennedy and Garcia, 1994)

Thus, if unintended children or chiuldren 1n families of
excessive size are indeed nutritionally deprived—a short-term
relationship that can be studied using DHS data—negative
consequences can be projected over the long term as well, even
though these cannot be directly studied with the DHS data In the
absence of carefully designed longitudinal studies, 1t 15 worth
exploring such readily available cross-sectional surveys to see
what, 1f anything, can be learned about the short-term nutritional
consequences for children

Educational Consequences

The retrospective structure of DHS surveys prevents us
from exploring the direct consequences for educational outcomes
for children whose own births were unintended Thus 1s because
none of the children born 1n the five years preceding the survey
could have reached school age by the time of the survey How-
ever, the effects of unintendedness on other siblings (cross-sibling
effects) can be examined by comparing the educational progress
of school-age children who recently experienced the birth of an
unintended sibling with the progress of their counterparts who
have not It 1s also possible to examine the effects of excess
fertillity on children’s schooling, as this measure 1s not tied to the
DHS five-year window In all this, of course, the lack of proper
educational histories forces a reliance on current status educa-
tional data, which are less than 1deal for our purposes

42 THE MEASUREMENT OF UNINTENDED
AND EXCESS FERTILITY

As noted above, the DHS data present an opportunity to
measure two distinct dimensions of imperfect fertility control
excess fertliy and umintended fertlity ‘The first measure 18
derived by comparing a woman'’s actual fertillity with her ideal
famuly s1ze—that 1s, 1deal as expressed on the date of a particular
fertility survey Reports on 1deal family size are elicited by the
DHS question “If you could go back to the time you did not have
any children and could choose exactly the number of children to
have 1n your whole life, how many would that be?” When actual
fertility 1s greater than the 1deal, this 1s defined as excess fertility
The measure describes the situation of a famly rather than of any
particular child 1n that famly

For this research, two further 1ssues are faced in the
specification of excess fertility The first 1s whether to compare
1deal famuly size with the number of births or, alternatively, with
the number of surviving children The demographic hiterature 1s
characterized by strong views on this aspect of specification, but
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lacks a clear consensus Given our focus on child mortality as an
outcome measure, there 1s a particular concern to avord defining
excess fertility, an explanatory variable, in terms of chuld survival
We have therefore adopted a specification 1n terms of barths 1
relation to famuly size 1deals The second issue 1s how to treat
women who give nonnumeric responses to the ideal famly s1ze
question Such women are characterized as not having excess
fertihity

In contrast to the family-level nature of excess fertility
measures, those based on unintended fertility are derived from a
birth-by-birth assessment—within a set window of time preceding
the survey date—of the intendedness of each birth at the time of
pregnancy In DHS surveys, a woman 1s asked to recall her
feelings at the time she became pregnant with each child born
within the last five years and to report whether or not she wanted
the pregnancy If the pregnancy was wanted, she 1s also asked
whether 1t was wanted then or later If the child was not wanted
at all, or was wanted later, this 1s defined as unintended fersilty
Such reports are based on the woman’s memory of the feelings
she had at a particular point 1n the past, the measurement 1ssues
raised by such retrospective reporting will be discussed shortly

The conceptual differences between the excess and
unintended fertility measures deserve further comment A woman
could report her last birth as being wanted at the tume of concep-
tion and, during the same DHS 1nterview, report excess fertihity in
the present She mught do so 1f, 1n the mterim between birth and
survey, she faced deteriorating economic conditions, gained new
skalls 1n the labor market that increased the opportunity costs of
child rearing, absorbed new 1deas about the advantages of small
famulies from the media, experienced unexpected difficulties 1n
properly rearing and disciplining her children, or lost a husband
through death or divorce Smmlarly, a woman who reports not
having wanted a particular pregnancy i the past could report no
excess fertility 1n the present She mught have experienced an
improvement 1n her own or her community’s economic circum-
stances that allowed her to afford more children than previously,
the arrtval of a new husband who was eager for her to have
children with him, or a change 1n government policies Our point
18 that a woman’s destre for children can be altered by changes in
economic, marital, or health circumstances, or by the receipt of
new information or knowledge, even 1f her underlying preferences
are held constant (McClelland, 1983) Excess fertility can arise
after childbearing has been completed Indeed, 1t can arise after
a series of wanted births, 1f social and economic circumstances
change 1n a manner that was not well anticipated It 1s difficult,
therefore, to determine from the survey responses whether a
woman holds inconsistent views Moreover, the fact that a
woman currently regards her famuly size as excessive does not
necessarily mean that any particular child 1s or was ever un-
wanted Excess fertility means only that the woman now sees her
famuly s1ze as being too large 1n relation to her current 1deals



Although Bankole and Westoff (1995) have constdered
recent births 1n thewr study of reproductive preferences, the
aggregate measures of unwanted fertility reported elsewhere in the
literature are based not on reports of the wantedness status of
births, but rather on measures of 1deal famly size (Lightbourne,
1985) or the desirability of a next birth (Bongaarts, 1990) In the
terms employed, the Lightbourne measures are measures of excess

fertility Bongaarts (1990) has compared such excess fertility
measures with alternative, forward-looking measures based on the
desirability of a next birth He found strong correlations between
these two ndicators, but much weaker correlations between the
desire for a next birth and the wantedness status of recent births
Evidently, these alternative measures must tap different concepts,
they are differentially affected by changing circumstances and, 1n
addition, as discussed below, by recall and reporting error

43 RELIABILITY AND STABILITY OF
PREFERENCES

Concerns about the measurement of unintended and
excess fertility have focused primarily on the problem of ex post
rationalization, usually described as the tendency of respondents
to later report as bemng wanted those children whose conception
was 1mnitially unwanted (McClelland, 1983) The term “rationaliza-
tion” 15 perhaps unfortunate, as 1t tends to trivialize what may be,
1n some 1nstances, a difficult process of accommodation to the
arrival of an unintended birth In any case, rationalization
presents difficulties whenever respondents who have already had
children are asked about their ideal famuly size or about the
unwanted status of a particular child When questions on
unintended fertility are asked on a child-by-child basis, a woman
may feel that she 1s being required to affix a label to each child
The effort to do so must bring on great psychological confusion
if the child 1n question has already died A surviving child whose
conception was unwanted mught have grown up to become a loved
and much “wanted” member of the famuly, with the result that his
unwantedness at conception mught be underreported

The DHS questions have been very carefully worded so
as to munimuze such ex post rationalization, and there 1s evidence
from expermmental studies 1n Peru and the Dominican Republic
(Goldmanetal , 1989, Westoff et al , 1990) that thewr emphasis on
a woman s feelings at the time of conception helps to reduce the
problem The fact that considerable proportions of women report
excess fertiity and unwanted births indicates that these reports
represent something more substantial than rationalization

However, a second form of rationalization could lead to
biases 1 the opposite direction Rosenzweig and Wolpin (1993)
have conjectured that women may be overly optimustic at the time
of pregnancy about the endowments of their unborn children In
some settings, this might include assumptions about the sex of the
child Fertility preferences arguably have as much to do with the
distribution of children by sex as they do with numbers, when a
respondent wants a pregnancy because she expects a boy but

instead gives birth to a girl, she may be disappointed In this way,
a wanted pregnancy can become an unwanted daughter Retro-
spective reports on unwantedness at the time of pregnancy might
therefore produce overestimates of the actual level of unwanted-
ness at that time

If fertility 1deals and intentions are transitory or weakly
held, thetr measurement at any point in time—whether at concep-
tion or at survey—would not provide a rehable foundation on
which to base a study of the consequences of unwantedness
Evidence suggests that over relatively short intervals of time (s1x
weeks to three years) fertility preferences, as expressed through
questions on the desire for additional births, are fairly stable ®
Over longer intervals, however, and particularly when the fertility
transition 1s progressing rapidly, they are not so stable (see, for
example, Freedman et al, 1980)

Apart from considerations of recall error (which could be
related to transient or weakly held preferences) and ex post
rationalization, a woman’s reports on the intendedness of a
particular child at conception should not change over tme Such
reports are meant to be based on the memory of feelings that were
held at a fixed point 1n the past We are aware of only one study,
using panel data from Morocco, that has compared retrospective
reports on the wantedness of a given pregnancy at two points in
time (Bankole and Westoff, 1997) Of the Moroccan births
described 1n 1992 as being unwanted at the time of pregnancy, 62
percent were subsequently reported (in 1995) to have been
mitially wanted (that 1s, wanted exther at the time they occurred or
later) The figure refers to children age 0-2 in 1992 who would
have been age 3-5 1n 1995 By contrast, only 5 6 percent of
pregnancies reported m 1992 as wanted then were subsequently
described as being unwanted Thus, 1n the Moroccan data, there
are transitions between the wanted and unwanted classifications
1n both directions, but one direction 1s empirically dominant This
suggests that the first type of ex post rationalization discussed
above, whereby the famuly comes to accommodate mitially
unwanted children, may increase on average with each year since
the child’s birth This possibility seems to be confirmed by the
Moroccan data, which show that the longer the time since the

& Recent evidence from Peru suggests that desired fertility 1s
reasonably stable in the short run (Mensch et al  1995) In this study
more than 80 percent of women reinterviewed after three years provided
consistent responses to a question about future fertility mtentions
Responses to the question about future childbearing desires from the
1991 92 DHS survey were compared with responses to the same question
in the 1994 follow-up survey 72 percent of women gave exactly the same
response  Of those who did not want more children 1n 1994 but had
wanted more 1 1991 92 roughly half had a child in the interval or
experienced a marital disruption which would be expected to call a halt
to their childbearing thus an additional 7 8 percent could be interpreted
as giving consistent answers  This provides some evidence that women s
fertihity desires do not change markedly over three years Casterline et al
(1996) examined changes m the Philippines over a shorter reinterview
pertod of six weeks and also found considerable evidence of stability
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Moroccan data, which show that the longer the time since the
child’s birth, the more likely that reports have been revised from
unwanted to wanted

We conclude that the longer the time since pregnancy,
the greater the difficulty of achueving accuracy 1n retrospective
reporting on whether the child was unwanted at that titme Among
children of a given age reported to have been wanted, some may
well have been initially unwanted When progressive selectivity
bias 1s present, as 1t seems to be 1n the Moroccan case, an older
child identified as having been unwanted at the time of the
pregnancy may have been, 1n fact, deeply unwanted In summary,
the unwanted/wanted label distingmishes between two groups of
children those who probably have been unwanted since birth, and
those who were either wanted during pregnancy or have subse-
quently become wanted Children still labeled as unwanted at the
survey date are quite likely to be the children about whom we
should be most concerned

44 ANGLES OF VISION

To properly assess the consequences for a child and his
or her siblings of being born unintended, or the consequences for
children of growing up 1 a famuly with excess fertihty, we need
to know whether any children in the family were the product of
unintended pregnancies, and at what pomnt a woman began to
regard her famuly size as being excessive Simularly comprehen-
sive, precise, and time-ordered information on the potential
consequences must also be available As the potential conse-
quences of unwanted and excess fertility are long-term 1n nature
and possibly cumulative over the course of childhood, the 1deal
study design would be longitudinal It would require revisits at
regular intervals to monztor the progress and famuly circumstances
of wanted compared with unwanted children and of children 1n
famuhes that once had, or currently have, excess fertility

Retrospective designs, such as those employed in DHS
surveys, have attempted to reach a compromise between what 1s
feasible and the longitudinal 1deal The survey questions are
framed to determuine the circumstances surrounding the demo-
graphic events that happened to unfold during the retrospective
window Such a design allows the consequences for the child and
his/her siblings to be precisely measured only over the few years
that define the window Even here, more detail 1s typically
gathered on some events and indicators than on others For
example, child deaths are recorded to the month or day, but only
current status data are typically available on children’s schooling,
rather than the schooling histories that mught have been collected
retrospectively Some mmportant information stmply cannot be
retrospectively determied For example, where excess fertility
1s concerned, DHS surveys have not sought to establish when 1n
the past a woman began to view her famuly s1ze as excessive No
doubt this 1s because 1t would be difficult to recall and attach
dates to such a change 1 views unless it happened to coincide
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with a more easily remembered demographic event Likewise, no
retrospective method can be mmagmed for precise recall of
children’s heights and weights All these practical limitations set
boundaries on the range of consequences that can be rigorously
assessed

Figure 4 1 1llustrates the time range of observed and
unobserved effects of an unwanted birth for the unwanted child
and for an older sibling, 1n terms of their survival, health, and
schooling The himuted angle of vision 1s shown over the period
of childhood that 1s permutted by the DHS design The figure 1s
based only on the woman’s expressed 1deals and preferences
because, typically, DHS surveys gather no comparable data from
husbands 1n the study countries For an unwanted child and for
an illustrative older sibling, the symbol B marks the year of barth,
S marks the year 1n which each child reaches school age, and M
marks the age of legal majority or the end of childhood Figure

4 1 15 designed to show how a frve-year window of observation
overlaps only partially with the childhood experience of the two
siblings

Figure 4 2 illustrates the time range of observed and
unobserved effects of excess fertility for an older and younger
child in a fanuly The key differences between Figures 4 1 and
4 2 are, first, that 1n the case of excess fertility, no child 1s singled
out as being unwanted or mustimed and, second, that the date at
which excess fertibity imtially developed m a famuly 1s not
known The example depicted 1in Figure 4 2 1s one in which an
older chuld had already started school before the development of
excess fertihity and a younger child had already survived beyond
the age at which anthropometric assessments would be made by
DHS (generally three years) In this case, the effects that can be
assessed would be mainly limuted to children’s schooling

45 THE WINDOW PROBLEM

As we attempt to explore potential cross-sibling effects,
the angle of vision becomes even more constricted Given the
1mposition of a retrospective window, 1t 1s not possible to know
whether a school-age child’s current situation might have been
affected by the arrival of unintended siblings prior to the five-year
window of observation This means that the analysis mixes some
children who have never experienced the event 1n question with
others who first experienced it before the five-year window
opened

The so-called “window problem” has recently been
mvestigated by Wolfe et al (1996) 1in a statistical exercise
designed to evaluate alternative approaches to estimating the
determunants of children’s attammments Using several U S
longitudinal data sets, they compared statistical estimates of the
effects of childhood events on selected outcome variables,
variously arranging the data so that these events were measured
only at selected times or intervals over the course of childhood



Figure 4 1 Time range of observed effects in relation to unobserved effects of an unwanted birth on investment 1n that child and an older
sibling, according to data from DHS surveys

Phases of Older Unwanted Timing of
chilidhood sibling child measurement
Birth year (B) Ble
T6
B2

Year child reaches S
school age (S) Nutribonal ‘é‘ﬂé'g%fgn
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4
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Figure 4 2 Time range of observed effects 1n relation to unobserved effects of excess fertility on investment 1n children, according to
data from DHS surveys
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In comparing the s1zes and signs of the resulting coefficients, they
found the least conformity in the estimates for relatively rare
events, such as parental separation For example, the measured
effect of parental separation on a child’s eventual educational
attamnment differed depending on whether parental separation was
measured at a particular point 1n the child’s life (that 1s, age 14) or
over a 10-year interval (from ages 6 to 15)

For the analysis of the cross-sibling effects of an
unmtended birth, DHS surveys provide a relatively brief window
of observation To extend the window backwards 1n time would
no doubt i1dentify more unintended barths, but at the cost of
introducing additional errors of measurement and ex post rational-
1zation Perhaps the net gain would be small 1n any case, for some
effects would be expected to be immediately apparent For
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example, a girl may be held back from entering school or with-
drawn from school immedhately upon the arr1val of an unintended
new sibling The force of such exogenous shocks may well
dissipate over time  In Figure 4 1 these concerns are illustrated by
showing the link between the arrival of an unwanted child and the
schooling experience for a sibling of school age from the time of
the event to the end of the window of observation Some of this
might be measurable with retrospective DHS data, but a fully
adequate analysis of the cross-sibling effects of an umntended
birth requires a longitudinal design

No similar “window problem” afflicts the excess fertility
measures However, with these current status variables the
difficulty 1s that there 1s no way of knowing how long children
have been exposed to a situation of excess fertility



S Who Experiences Unintended

or Excess Fertility?

The consequences of imperfect fertility control cannot be
fully understood without reference to the characteristics of those
who expernience such fertihity In this Section, the levels and
distributions of unintended and excess fertility in the five study
countries are described Note that for three of the five countries,
the Dominican Republic, Kenya, and the Philippines, the samples
represent all women age 15-49, whereas for Egypt and Thailand
the samples represent only ever-married women The section
begins with descriptive analyses and closes with a multivanate
mvestigation

51 UNINTENDED FERTILITY

Table 51 shows the total number of women 1n each
country from whom information was obtamned by DHS, and
presents the distribution of women according to the number of
burths 1n the five-year retrospective window The total number of
women surveyed ranges from 7,320 in the Domnican Republic to
15,029 1n the Philippimes  Only 1n Egypt and Kenya do more than
half of these women report a birth 1n the five years preceding the
survey This reflects the ugh ferulity that 1s characteristic of
Kenya and the relatively high fertility found among ever-married
women 1n Egypt

The distribution of all births n the last five years
according to their intendedness status 1s presented in Table 5 2
Unintended births include those that were unwanted and those
that came sooner than desired The percentage of births that were
said to be unwanted at conception varies from 14 percent in
Thailand to 22 percent in Egypt As argued, due to ex post
rationalization, this 1s likely to be an underestimate of the actual
level of unwanted pregnancy Another 13 to 35 percent of births
are reported to have been mistimed 1n the study countries, with 9
to 25 percent mustimed by more than two years The percentage
of recent births that were unintended thus ranges from 51 percent

Table 5 1 Births 1n the last five years

in Kenya, to 44 percent 1n the Philippines, 39 1n the Dominican
Republic, 35 1n Egypt, and 31 1n Thailand Interestingly, Kenya,
with the highest fertility overall, also exhibits the highest rate of
unintended pregnancy

Unwanted Fertihity

As demonstrated 1n Table 52, both unwanted and
mistimed fertility are significant components of umntended
fertility n these settings Table 5 3 focuses specifically on the
unwanted component, with attention to levels and distributions
across selected covaniates Two perspectives are presented 1n thus
table the upper panel describes the incidence of unwanted fertility
from the viewpoint of women, the lower panel describes the
mcidence of unwanted fertility in the sample of children born in
the five years preceding the survey

As shown in the upper panel, from 6 to 17 percent of the
women in our samples experienced at least one unwanted birth in
the last five years, and of those who have had a child in the past
five years, the range 1s from 15 to 28 percent Among women
with such recent fertility, 1t 1s clear that the likelihood of un-
wanted childbearing 1s strongly associated with education and age
Interestingly, 1t does not appear to be closely related to urban
residence, even though urban areas are generally better supplied
with a range of contraceptive services Among women with a
birth 1n the last five years, roughly one in three uneducated
mothers 1n the Dominican Republic and Egypt had an unwanted
birth, while only one 1n five mothers with secondary schooling
had such abirth As shownin Table 5 3, the relationship between
unwanted fertility and women’s education is generally negative,
with successive increases m education leading to dechines 1n
unwanted fertility, although some curvilinearity 1s apparent 1n
Egypt and the Philippines

Percent distribution of women by number of births 1n the five years preceding the survey

Demographic and Health Surveys, 1987 1993

Dominican
Births per Republic Egyp Kenya Philippines Thailand
woman 1991 1988* 1993 1993 1987°
Number of births
n the last 5 years
0 64 40 48 63 58
1 22 30 27 20 32
2 11 23 21 13 9
3 3 7 3 4 <1
4 <1 <1 <1 <1 <1
Total 100 100 100 100 100
Number of women 7320 8911 7540 15,029 6775

Note Weighted data Totals may not add to 100% due to rounding

2 Ever marned women
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Table 5 2 Desire for birth at time of conception

Percent distribution of births 1n the five years preceding survey by mother s desire for birth at the
time of conception Demographic and Health Surveys 1987 1993

Dominican
Desire for Republic Egypt Kenya Philippines  Thailand
birth 1991 1988* 1993 1993 1987%
Desire for birth at time
of conception
Wanted then 61 65 49 56 69
Mistimed < 2 years 15 } 13 9 9 } 170
Mistimed > 2 years 9 25 19
Unwanted 15 22 17 16 14
Total 100 100 100 100 100
Number of births 4164 8 647 6,115 9152 3,627
Note Weighted data
* Ever-married women
Preferred waiting time before birth not asked of respondents
Older mothers are much more likely to describe their ~ Mistimed Fertility

recent births as unwanted Withun the oldest age group of recent
mothers, those 45-49 years of age, approximately two-thirds 1n the
Domnican Republic and Egypt described therr recent birth as
unwanted, 1n the Phulippines and Thailand, more than half of
women used this term  This relationship 1s largely explamable by
the increase with age in the proportion of women who have
already achieved their desired famly size

The lower panel of Table 5 3, which 1s concerned with
the sample of children born 1n the five-year window, shows no
difference in the likelihood that a female child would be described
as unwanted at conception compared with a male child A
difference mught have been expected if parents had a strong
preference for children of one sex or the other and systematically
revised their reports of unwantedness after a birth on that basis
In the countries of our sample, however, son preference 1s now
relatively weak, apart from the possible exception of Egypt Some
evidence 15 seen n the lower panel of the type of rationalization
suggested by Bankole and Westoff (1997) who, 1t will be recalled,
found that high proportions of children originally reported as
unwanted were later reported to have been wanted Some decline
can be seen 1n the percentage of unwantedness by age of the child,
although it 1s not as dramatic as might have been expected from
their results

A final aspect of unwantedness status 1s 1ts association
with parity Women are much more likely to describe the
conception of their higher parity children as unwanted For
mnstance, 53 percent of children of parity 6 and greater in Thai-
land, and 51 percent of such children in the Dominican Republic
and Egypt, were labeled as unwanted Inshort, unwanted children
may be generally characterized as being of higher parity, and born
to women who are 1n the later stages of their reproductive lives
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Table 54 presents a parallel analysis of mustimed
fertulity As with unwanted fertility, the percentage of women
who had at least one mistimed pregnancy 1s relatively small m
most countries The main exception to this 1s Kenya, where
nearly a quarter of all women report having had a mistimed
pregnancy and where 41 percent of recent mothers report one or
more such pregnancies

The distribution of mistimed fertility across demographic
categories 1s very different from that of unwanted fertihity
Mistimed fertility 1s not particularly prevalent among older
mothers Rather, for the most part, the likelthood of a mistimed
pregnancy progressively decreases with the age of the mother
Although the incidence of unintended fertility as a whole rises
with age, 1ts misttmed component tends to fall with age It seems
that mustimed births must be more prevalent among young
mothers who have not yet achieved their desired famuly size In
this respect, our results are consistent with other findings from
DHS based on a large group of surveys (Adetunji, 1997)

Another difference between the two types of unintended
fertillity 1s evident 1n the educational levels of the mothers ®
‘Whereas unwanted fertility decreases significantly with education
in the five countries, for mistimed fertility no clear relationship
emerges Among women with births 1n the last five years, those
with secondary or higher education have roughly the same
hikelthood of a mistimed birth as do women with no education

® One aspect 1n which unwanted and mistimed fertiity are
stmular 1s prevalence in urban and rural areas with no consistent pattern
evident 1n the prevalence of mistimed births by residential area



Table 5 3 Unwanted fertility

Unwanted births among women by background characteristics and percentage of children reported
as unwanted at conception Demographic and Health Surveys 1987-1993

Dominican
Republic Egypt Kenya Philippines Thailand
Characteristic 1991 1988 1993 1993 1987
WOMEN

Among all women,

percentage with
0 unwanted births 94 83 89 92 93
1 unwanted birth 5 13 9 7 6
2+ unwanted barths 1 4 2 1 1

Among women with a birth

1 the last 5 years, percentage

with
0 unwanted births 82 72 80 79 85
1 unwanted birth 15 22 16 17 14
2+ unwanted births 3 6 4 4 1

Percentage with 1 or more

unwanted births, among

women with
No schooling 33 30 26 18 25
Primary 21 32 21 28 15
Secondary 13 16 b6 18 12
Hagher 11 15 15 4
1524 yr 9 6 8 6 9
2534 yr 19 25 20 18 12
3544 yr 39 53 44 37 35
45 49 yr 63 67 42 54 54
Urban residence 20 29 15 20 15
Rural residence 17 28 21 22 16

CHILDREN BORN IN THE FIVE YEARS BEFORE THE SURVEY

Percentage reported as
unwanted at conception

among
All children 15 22 17 16 14
Males 16 21 17 16 15
Females 14 22 16 16 13
Children who died 10 18 16 18 19
Living children age 0 12 mo 19 23 19 20 14
Living children age 13-36 mo 15 23 18 17 14
Living chuldren age 37-60 mo 13 20 14 14 13
Children of birth order
1 2 4 5 2 4
2 6 3 5 5 7
3 17 15 8 12 17
4 32 27 11 21 28
5 35 37 20 28 42
6+ 51 51 39 38 53

Children of women who were
Married® 15 ¢ 8] 17 8]
Unmarried 16 u U 7 U

Note Weighted data
U = Unknown (not available)
# Mantal status at conception 1s from calendar data where available



Table 5 4 Mistimed fertility

Mistimed births among women by background charactenistics, and percentage of children
reported as mistimed at conception, Demographic and Health Surveys 1987-1993

Domimican
Republic Egypt Kenya Phiippimes  Thailand
Charactenistic 1991 1988 1993 1993 1987
WOMEN
Among all women,
percentage with
0 muistimed births 90 89 78 88 92
1 mustimed barth 8 9 16 8 7
2+ mstimed births 2 2 6 4 1
Among women with a
birth mn the last 5 years,
percentage with
0 mustimed births 73 83 59 69 80
1 mistimed birth 22 15 30 21 17
2+ mustimed births 5 3 11 10 3
Percent with 1 or more
mstimed barths,
among women
15-24 yr 34 17 53 38 23
25-34 yr 26 21 40 34 20
35-44 yr 14 13 24 24 13
45 49 yr 5 7 17 11 7
No schooling 24 16 28 29 19
Primary 28 18 45 31 19
Secondary 27 21 43 34 22
Higher 26 18 24 29 21
Urban residence 27 20 35 30 19
Rural residence 28 16 42 33 20

CHILDREN BORN IN THE FIVE YEARS BEFORE THEY SURVEY

Percentage reported

as nustimed at

conception among
All children 23 13 34 28 17
Mistimed by less than 1 yr ~ 6° b 2° 2° b
Mistimed by 1-2 yr 8 U 7 7 U
Misumed by 2 yr 8 U 23 18 U
First birth 21 3 39 19 16
Birth interval 7 17 mo 41 22 41 41 32
18 23 mo 28 19 42 39 29
24 72 mo 19 13 32 27 17
72+ mo 10 6 14 13 7

Chuldren of women who

were
Marnied® 22 u u 28 U
Unmarried 32 u [§) 24 U

Note Weighted data

U = Unknown (not available)

* Percentages do not sum to exactly that of all children due to mussing cases for this variable
Preferred waiting time before burth not asked of respondents

Mantal status at conception 15 from calendar data where available



This finding 1s somewhat unexpected, given that more educated
women should be able to exert more effective control over the
tuming of their births

Turning now to the relationship between length of birth
interval and the incidence of mustimed births, there 1s a tendency
for women to describe as mustimed those births that are the result
of short birth intervals For instance, 1n the Dominican Republic,
Kenya, and the Phalippines, 41 percent of women whose previous
barth interval was of the shortest duration (7-17 months) labeled
that birth as mistimed The length of the birth interval 1s clearly
an important element 1n whether or not a woman chooses to label
a conception as mustimed These results are consistent with past
research that has explored the relationship between shorter
previous birth 1ntervals and unintended fertility (Adetuny, 1997,
Cartwright, 1988) In both of these studies, the length of birth
tervals was found to be strongly associated with the likelthood
that a birth would be labeled mistimed

Yet, as Table 5 4 shows, 1t 15 equally clear that women
do not uniformly describe their short intervals as mistmed This
18 despuite the fact that a great deal of demographic research has
established that short birth intervals put infants and young
children at higher risk of death, and such information has
presumably been incorporated in famuly planning informational
and educational programs It appears the effect of short intervals
1s not widely appreciated by the mothers 1n question, or, perhaps,
they judge other factors to be more important 1n defining mistim-
ing Note that short birth intervals are much less likely to be
described as mustimed in Egypt than 1n the other four countries, a
pont we will return to later '

The final statistic of interest in Table 5 4 1s the respon-
dent’s preferred waiting time before becoming pregnant, data
which are available only for the Dominican Republic, Kenya, and
the Philippines In Kenya and the Philippines, the overwhelming
majority of births are said to have been mistimed by more than
two years

In sum, 1t 1s apparent from a review of these descriptive
statistics that mustimed and unwanted fertility are distributed
rather differently Among women with recent births, those who
are older or less educated are more likely to describe recent births
as unwanted, while younger women are more likely to refer to
recent births as misimed Each component accounts for a
significant percentage of children in the five study countries and
indeed as Adetunj (1997) has shown 1n developing couniries
taken as a whole

1° We pursued this 1ssue further 1n a multivanate analysis the
ntent bemng to determine what soctoeconomic or program factors would
encourage women with short birth intervals to describe them as mistimed
We could uncover no systematic effect i this analysis In particular
netther the measures of mother s education nor access to famuly planning
made a difference and yet 1t would have been reasonable to suppose that
knowledge of the nsks of short intervals would be greater among the
better educated and those exposed to family planning programs

52 EXCESS FERTILITY

Excess fertility 1s derived by comparing a woman’s 1deal
family size with the number of children she has borne The
incidence of excess fertility among all women (or ever-married
women 1n Egypt and Thatland) and among women with at least
one birth 1n the last five years 1s presented 1n Table 5 5 according
to various demographic characteristics Thus table also contains
information on the percentage of children born 1n the last five
years who live in a family with excess fertility, or whose birth
order exceeds the mother’s 1deal

Excess fertility 1s distributed among subgroups of the
population 1n much the same fashion as unwanted ferttlity Like
unwanted fertihty, excess fertility 1s more prevalent among older
women who have at least one birth 1n the last five years If a
woman age 45-49 has had a child within the last five years, 1t 15
highly likely that her fanuly size exceeds her ideal With the
exception of the Dominican Republic, women 1n this age group in
the remaimning four countries are more likely to report excess
fertlity than unwanted fertitity For example, Table 5 3 shows
that 42 percent of women aged 45-49 with a recent birth 1n Kenya
report an unwanted birth but 1n Table 5 5 1t can be seen that 68
percent of the same group of women report actual fertility n
excess of 1deals This difference may reflect the reluctance of
women to 1dentify specific births as unwanted It may also stem
from the rapidity of recent socioeconomic change and assocrated
declines 1n famuly size 1deals

The hikelihood of excess fertility 1s significantly lower
among better-educated women Thus 1s especially apparent for the
Domunican Republic, Egypt, and Kenya, where 43 percent or
more of mothers with no education have fertility in excess of
ideals, compared with less than half this percentage among
better-educated mothers Excess fertility 1s somewhat more
common among rural mothers, although such urban-rural differ-
ences are small in both Egypt and Thalland Women who are
currently married are also more likely to report excess fertility, no
doubt because those whose marriages have been dissolved by
death or divorce are less likely to have attamned their desired
famuly s1ze

All this maght suggest that excess and unwanted fertility
are highly enough correlated that one of the measures 18 redun-
dant To obtain a sense of their empirical overlap, we investigate
in Table 5 6 the prevalence of reported unwantedness for those
births whose birth order exceeds the mother’s 1deal famly size
Among such births, the percentage reported to be unwanted at
conception ranges from 35 percent in the Philippines to a high of
47 percent mn Egypt This 1s several times the percentage for
children whose birth order did not exceed the mother’s current
1deal, as shown 1n the table However, since the percentage
reported to be unwanted falls considerably short of 100, one can
conclude that excess fertility and unwanted fertility are suffi-
ciently different empirically—thewr conceptual differences have
been previously emphasized—to justify pursuing each in the
multivariate analyses
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Table 5 5 Excess fertility

Excess fertility among women by background characteristics percentage of children Iiving 1n a famly with
excess fertility and percentage of children whose birth order exceeds the mother s1deal Demographic and
Health Surveys 1987-1993

Dominican
Republic Egypt Kenya Philippines Thailand
Characteristic 1991 1988* 1993 1993 1987°
WOMEN

Average number of

children wanted 31 29 37 32 28

Percentage of all women

reporting excess fertiity 19 42 28 19 26

Among women with a

birth 1n past 5 years,

percentage reporting excess

fertihty among those
15 24 yr 9 11 5 5 4
2534 yr 28 44 42 27 19
3544 yr 49 66 72 58 47
45.49 yr 46 63 68 78 73
No schooling 47 43 48 29 29
Primary 28 49 36 45 21
Secondary 16 25 24 26 7
Higher 11 22 16 18 9
In union 25 42 38 32 20
Not 1n unton 18 34 21 16 19
Urban 20 43 21 28 18
Rural 30 40 37 35 20

CHILDREN BORN IN THE FIVE YEARS BEFORE THE SURVEY

Percentage living 1n fanuly

with excess fertility 27 43 38 35 22
Percentage whose birth
order exceeds mother s
1deal 22 36 34 30 19

Note Weighted data
2 Based on ever marnied women



Table 5 6 Overlap of unwanted and excess fertility

Overlap of unwanted and excess ferulity Demographic and Health Surveys, 1987-1993

Dominican
Unwanted and Republic Egypt Kenya  Phihppines Thailand
excess fertility 1991 1988 1993 1993 1987
Percent unwanted among all
children born 1n last 5 years 15 17 16 14
Percent unwanted among
children whose birth order
1s less than or equal to the
mother s 1deal 8 6 8 7
Percent unwanted among
children whose birth order
1s greater than the mother s
1deal 40 37 35 43

Note Weighted data

53 MULTIVARIATE ANALYSIS

In Table 57, by way of multivariate methods, the
determunants of unwanted and excess fertility are explored The
table presents two models for each country, one 1n which the
outcome measure 1s the woman’s experience of any unwanted
ferulity over the five-year window, and another 1n which current
excess fertility 1s the dependent variable These are bimary
outcome variables that take the value 1 if any unwanted births
occurred, 1n the first case, and 1if the woman reports any excess
fertility, 1n the second Probit models are estimated (see Greene
(1997) for a lucid textbook exposition of this model)

The reference category for the analysis of unwanted
fertility 1s defined so that the varable takes the value of 0 1f the
woman had no births 1n the five-year window, and also takes that
value 1f she had only wanted (or mustimed) births  This approach
to the data 1s generally consistent with our theoretical perspective,
n that we aim to focus attention on departures of actual fertility
from wanted fertility Cases 1n which no barths occurred are thus
mterpreted as reflecting desired outcomes Of course, some
women are constrained from having the births that they desire
because of low fecundability, and ideally one would like to
distinguish these cases from others in which no births were
wanted Such an approach has not been pursued here because 1t
would require a retrospective determunation of fecundability
constramnts The treatment of mistimed births also deserves
comment We have experimented with a multinormal logit model
m which the four outcome categories are, respectively, no births
or only wanted births, any unwanted but no mstimed births, any
mustimed but no unwanted barths, and any combination of both
unwanted and mustimed births  The estimates derived from this

model are not readily interpretable, and therefore the simpler

approach shown 1n Table 5 7 has been taken, recognizing that 1t
1s less well-grounded 1n our theoretical perspective than we would
like

In addition to the covariates that have been mentioned
above, considerable interest attaches to the measures of the family
planning, health, and educational service environments Appen-
dix A describes the construction of the measures used in the
analyses By devising areasonably consistent set of measures that
have cross-national comparability, we hope to determine the
extent to which these services figure into the probabilities of
unwanted and excess fertility Although only famuly planning
services are 1nvolved 1n the prevention of such fertility, the other
services have a role to play through thewr influence on the
woman’s motivation to exercise effective fertility control

The estimates shown 1n Table 5 7 reconfirm much of
what has been learned through the earlier descriptive analyses In
particular, they underscore the importance of education in
enabling women to avoid both unwanted and excess fertility In
Figure 5 1, the education coefficients are translated into estumates
of the probabilities of unwanted and excess fertility ! As can be
seen, better-educated women are markedly more effective m
averting such fertility in all countries but Kenya Perhaps in
Kenya, a country at an intermediate phase of demographic
transition, better-educated women are among the first to conceive
of their fertility 1n these terms

Y The predicted probabihities are dertved by holding the
education level constant and allowing all other covariates to vary as they
do 1n the sample A predicted probability 1s then generated for each
woman, and the average of these probabulities 1s shown 1n the figure
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Table 5 7 Multivariate estimates of unwanted and excess fertility models

Multivaniate estimates of unwanted and excess fertility models Demographic and Health Surveys 1987 1993

Dominican
Republic Egypt Kenya Philippines Thailand
Any Any Any Any Any Any Any Any Any Any
Vanable unwanted excess unwanted excess unwanted excess unwanted  excess unwanted excess
WOMEN S CHARACTERISTICS
Woman s age 535 542 338 757 163 954 281 272 216 273
(|z| statistic) (4 30) (567) (2 56) 6 94) (152) (585) (2 45) (4 45) (150 (195
Age squared 012 012 002 016 001 020 004 012 005 004
(307) 397) (062) (494) ©25) (4 04) (105) 611 (100) (086)
Age cubed - 000 000 000 000 000 000 000 000 000 000
(193) 297 (112) (354) (1 56) (2 80) 017 (6 66) ©51) (039
Woman primary 189 072 024 030 151 258 147 122
schooling (2 36) (108) (0 56) ©79) (2 50 (4 82) (176) (195)
Woman secondary 448 456 314 540 017 117 152 188 127 414
schooling (4 45) (551) (409) (8 35) o210 (159 (346) (534) (101) (414)
Woman higher 523 9355 480 751 270 404 522 702
schooling (4 05) (8 63) 4 14) (7 85) (449) 86l) (254) (485
Currently 1 union 237 238 859 325 029 374 621 410 170 184
(383) (505 ©19) (572 (0 50) (6 66) 861) (833) aen (273
FAMILY CHARACTERISTICS
Spouse primary 063 115
schooling (145) (2 98)
Spouse secondary 069 046 063 003 092 069 058 110 002 086
schooling (099) (082) 095) (0 46) (159) (133) (128 (293) 002) (146)
Spouse higher 190 167 130 180 206 302 129 203
schooling (167) (192) (146) (2 46) 337 (6 26) 082) (174)
Spouse s occupation 106 012 039 085 058 043 100 051 134 165
skilled professtonal (188) 027 097 (242) (105) (0 89) (2 65) (161 (224) (359
Standard of living 167 111 104 070 059 107 009 026 153 155
ndex (2 84) 222) (173) (135) (127) (2 63) (0 26) 097 (280) (348
Index squared 008 005 014 001 012 015 007 011 006 013
(116) (0 83) (187) 0 09) 172) (245) (167) 352) 097) (254
CLUSTER CHARACTERISTICS
Town 056 098 691 527 087 214 078 106
(051 (115 (330) 272) (0 58) (1 56) (147) (2 45)
Small city 144 183 091 162 024 041 2059 159
(164) (261) 767 620 (0 60) (110) ©51) (108) 098) (017
(364) (323)
Capital city 211 263 679 563 034 029 1964 117
(187) (298) (5 68) 607) (047) (052) (094) (012)
Continued



Table 5 7-—Continued

Dominican
Republic Egypt Kenya Phalippines Thailand
Any Any Any Any Any Any Any Any Any Any
Varable unwanted excess unwanted excess unwanted excess unwanted  excess unwanted excess
EDUCATION AND HEALTH SERVICES
Travel time to u 227 U u U U 573 264 u U
pnimary known® 0 64) (148) (073)
Travel time to 005 003 035 015 U U 007 001 000 001
primary (256) (183) 415 (213) 279 (087N (011) (054)
Travel tume to 678 015 028 343 U U 187 116 U U
secondary known (149) (067) 023) 302 (202) (150)
Travel tume to 001 000 007 001 U U 000 001 001 000
secondary 019) (097 (237) (039 072 (250) (068) (017)
Dastance to hospital 011 o011 011 018 004 013 006 002 073 002
or health center (210) (247 (0 81) (145) (050) (193) 025y (008) (118) (008)
Family planning
available at hos 245 116 154 028 104 140 066 039 2368 291
pital/health center 283 (179 ©092) (019 072) (108) 044y (032) (114) (031
Distance x 010 004 015 016 003 011 004 003 076 006
availability (157) (093) 107y (124) ©36) (170) 018 (016) (122) (023)
Number of health
services at hospital/ 002 017 002 010 U u 015 004 U U
health center 010) (098) (005) (030) 019 (O
Number of farmly
planning services at 034 006 021 008 U U U U U U
hospital/heath center (235) (056) 076) (032)
Health center 026 073 U u 051 385 U U U U
1n community 027) (094) 025 (213)
Duistance to nearest 020 000 032 017 000 005 005 101 017 015
public heath center (095) (000) 174) (109 ©04) (183) ©08) (180) (144) (134)
Family planning
available at nearest 134 084 141 312 173 377 118 018 244 020
health center (118) (095 (111) (280) (087) (215) (107) (@21 (156) (018)
Distance x 022 005 027 010 000 004 006 101 022 002
availabihity (110) (026) (141) (064 ©O08) (167) 009 (18D (151) (014)
Number of health
services at nearest 021 002 097 133 003 027 052 016 U 9]
heath center ©78) (008) (250) (388) o7y (071 (179) (068
Number of family
planning services at 024 002 043 040 U U 004 024 u U
nearest health center (110 009 (138) (145 032) @30
Community has 013 006 U U 146 157 8] U 028 039
heath worker 016) (009 (290) (331) (025) (048)
Communmty health
worker provides 013 033 U U U U U U 151 058
family planning 017) (052) (194) (101)

Continued
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Table 5 7—Continued

Domunican
Republic Egypt Kenya Philippines Thailand
Any Any Any Any Any Any Any Any Any Any
Variable unwanted excess unwanted excess unwanted excess unwanted  excess unwanted excess
Commumty famuly 8] U 013 062 087 061 8) U U U
planning worker 024) (124 (170) (125)
Community has 18] u 047 157 §) U u U 113 180
tramned midwife ©73) (280) (179) (369)
Pharmacy provides 105 153 U U U U U U 14) U
contraceptives (145) (253)
Mobile health clinic U U 0] U U U 467 029 082 061
VISits community (208) (033) 065 (060)
Mobule family planning U U U U 115 088 043 059 121 091
clinic visits community (213) (176) 019 (035 (092) (089)
Distance to nearest U U U 0] 8) 8] 003 001 U 8]
mobile outreach pomt (208) (045)
Number of health
services provided by U u U U U U 177 012 U U
mobile clinic (150) (014)
Number of fanuly
planning services pro U U U U U U 037 039 U U
vided by mobile climic 075) (104)
X (df) 479 (32)2110(33) 882(30)2181 (30) 626 (24) 3225(24) 1311(32) 3833(32) 136(27) 1424 (27)
(p value) 000 000 000 000 000 000 000 000 000 000
Number of women 7271 7292 8391 8391 7011 7011 14129 14129 6331 6 331

Notes Unweighted data Omutted categories and dummy vanable coding are as follows
Woman’s schooling
Omutted categories are none (Dominican Republic Egypt Kenya Thailand) none or primary only (Tharland) upper categories are
secondary or higher (Kenya) and hugher for the other countries
Spouse schooling
Ommtted categories are none or prumary (Dominican Republic Kenya Philippines Thailand) none (Egypt) upper categornes are secondary
or higher (Kenya) and higher for the other countnes
Urban residence
The DHS categortes of town small city and caputal city are used except in Egypt (town city) and Thailand (city capital) The omtted
category in Thailand 1s rural or town whereas for the other countries rural 1s the omutted category
Education and health services
For urban areas in Egypt and Thailand all these vanables are set to zero The vaniable Travel tume to primary known takes the value
11f the respondent could provide this information for cases m which the travel time was not known this vanable 1s set to 0 and the mean
value of travel time substituted into the Travel tme to primary variable The same procedure was followed for time to secondary schools
U = Unknown (not available)
?  For the Domimcan Republic known travel time to primary school perfectly predicts unwanted fertility The variable 1s dropped from the analysis
together with 21 cases



Figure 5 1 Predicted percentage of women with excess and unwanted fertility by level of education, five DHS surveys, 1987-1993
(Note In all five surveys the level of excess fertility among women with secondary or higher education 1s significantly different from
that among women with no education )
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From the results presented 1n Figure 5 1 1t can be seen
that with other things held equal, less-educated women will make
acontribution to the aggregate pool of unwanted and excess births
that 1s out of proportion to theirr numbers Thus 1s hikely to have
mmportant society-wide implications To appreciate the pomt,
consider the distribution of all children according to their levels
of human capital investment It 1s reasonable to suppose—and
later analyses 1n Section 6 will strongly confirm this view—that
better-educated mothers will strive to ensure that their children are
also better-educated Less-educated mothers, by contrast, will
often lack the means or the motivation to simularly advance their
children’s education The social consequences will be expressed
1n greater aggregate proportions of poorly educated children than
would have been the case had all women been able to engage 1n
effective fertility control
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The separate role that services and programs play in
reducing unwanted and excess fertility 1s not easily determined
A great number of service covariates have been included in the
models of Table 57, and of course many of these are inter-
correlated and partly redundant In examuming the effects across
countries, little evidence 1s seen that famly planning services
exert a decisive influence in preventing such fertility Admuttedly,
these indicators are mostly measures of access to services, rather
than measures of service quality Results regarding access to
services, which are mixed and rather weak on the whole, are not
unlike those found elsewhere 1n the literature, as discussed n
Appendix A



6 Consequences of Unintended
and Excess Fertility

This Section addresses the central question of the
research, whether umntended and excess fertility have measurable
consequences for children’s human capital In each of the
dimensions of consequences studied, we begin by describing
special features of the varables and estimation procedures, and
then provide brief descriptive results Following this, estimates
are presented from a multivanate model 1n which all covariates
are included except for those having to do with unintended or
excess fertility The 1dea s to provide a benchmark conventional
specification  As 1n the analyses of the preceding Section, these
multivariate models include a considerable number of covariates,
and to maintain focus on the principal line of argument, no
comment 1s made except in passing on the effects of these
covariates Note, however, that in the case of the schooling
analyses, we require a control for tume trends, and use the
mother’s age for this purpose Having established a baseline
specification, attention 1s then concentrated on the additional
influences of the covariates having to do with umntended or
excess fertility

61 CONSEQUENCES FOR MORTALITY

Focus 15 directed to two indicators of mortality among
children born n the five years before the DHS surveys, the
probability of neonatal death and, among children who survive the
first month, the probability of death before age five An ordinary
probit model 1s used to explore the determinants of neonatal
death For the postneonatal period to age five, a conditional
Wezbull hazards model 1s employed * The Weibull specification
1s commonly employed 1n mortality research, Greene (1997) gives
a clear exposition of this model and provides pormnters to the
hiterature 1n both demography and economics

In dividing duration since birth mnto these two periods, we
aim to distinguish between the behavioral factors that are ex-
pressed 1n neonatal risks, which mostly have to do with the effects
of birth intervals and use of prenatal services, and those postnatal
behaviors that may have an influence on later risks of mortahty
To put this differently, we have 1n mind a nonproportional model
of the nisks of death, such that covaniates X exert distinct influ-
ences 1n the neonatal and postneonatal periods

In a Weibull hazards model, the unconditional risk of
death at month ¢ would be given by the hazard function

r(t|X) = Oar®!

2 For brevity we shghtly abuse conventional terminology by
referring to the span from the second month of life to age 5 as post-
neonatal

where the parameter 0 indexes the level of risk and « governs the
age pattern of risk With o<1, the hazard function 1s down-
ward-sloping with duration since birth, as 1s appropriate n an
application to child survival The 0 parameter 1s specified to be
a function of covanates X, that 1s, 6=¢*® The unconditional
probability of survival to age #1s then given by

S(t'X) =e bter

To apply thus model only to the postneonatal period, the expres-
sions above must be modified so that they are made conditional on
survival to month t=1 Doing so yields an expression for the
conditional probability of survival associated with child survival
to age £>1, which 1s given by

S(t]X) /1 5(1]X) = e 2+

and a simular expression can be dertved 1n the case of a child
death at month ¢

Table 6 1 presents a set of descriptive statistics on the
neonatal and later mortality probabilities for the five study
countries ‘The probabilities of neonatal deaths are calculated
using DHS reports on the child’s date of birth, survival status, and
age of death in months For the postneonatal period, similar data
are used on children born within the five-year retrospective
window, and for those who survive the neonatal period, the
probability of death before age five 1s calculated by applying the
Weibull model described above (The results are virtually
identical to estimates derived from a standard hife table ) As the
table shows, mortality risks are generally higher 1n Kenya and
Egypt In Thailand, there are so few deaths after the neonatal
period that we do not estimate the Weibull model

In Table 6 2, a multivariate analysis of these data 1s
presented Noteworthy aspects of the multivariate specification
include the use of two measures of services, antenatal care, and
tetanus vaccinations,'® as well as the inclusion (for births of parity
2 and above) of indicators for the length of the birth interval that
ended with the child m question Where possible an indicator of
prematurity 1s also included, recogmzing that it 1s associated with
shorter birth intervals As the specifications shown 1n the table
are meant to provide a context for interpreting effects of excess
and unintended fertility, comment 1s made here on only one aspect
of the results having to do with birth interval length

13 We debated whether to include such choice related variables
in the specification as doing so may expose the estimates to endogeneity
bias Our yjudgment 1s that 1n this instance the potential bias 1s unlikely
to be severe
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Table 6 2 Multivanate estimates of neonatal and postneonatal mortality

Multivanate estimates of neonatal and postneonatal mortality Demographic and Health Surveys 1987 1993

Table 6 1 Neonatal and child mortality

Descriptive statistics on neonatal and chld mortality Demographic and Health
Surveys, 1987 1993

Estimated probabuility of
Probability of  death by age 5 given survival

Country neonatal death through neonatal period®
Domunican Republic 0238 0410

Egypt 0375 0603

Kenya 0257 0696
Philippmes 0173 0315
Thailand 0199 U

Note Unweighted data

U = Unknown (not available)

? Based on parameter estimates from a conditional Wesbull model

Domznican
Republic Egypt Kenya Philippies Thailand
Post Post Post Post
Neo neonatal Neo neonatal Neo neonatal Neo neonatal Neo
Variable natal toage5  natal toage$ natal to age 5 natal to age 5 natal
CHILD S CHARACTERISTICS

Gurl 417 135 082 143 056 016 009 243 153
(|z| statistic) (359 (63) (151) (125) 071 (12) 013) (1 46) (130)
Birth intervals <17 224 546 552 1039 124 875 202 730 147
months (136) (1 86) (7 55) (721) (0 81) 452) (190) (345) (0 638)
Burth interval 18 23 200 181 251 420 143 361 062 386 449
months (118) (47 297 (2 35) (116) (182) (0 56) 172) (2 51)
Birth interval >72 037 205 108 069 087 013 160 756 030
months 013) (30) 0 81) (21) (0 35) (03) (1 05) (204) 014
First birth 028 301 126 137 334 155 056 398 148

©17) (72) (139) (72) (2 58) (65) (0 47) (120) (0 84)
Birth order 6+ 108 691 111 243 001 071 237 468 088

(0 46) (155) 137 (149) (001) (37 227 (216) 037)
Twin 638 1661 760 170 876 790 670 1662 118

(282) (4 43) 679) (8 90) 631 277 (363) (4 84) (451)
Premature 190 156 U U 1084 809 1603 1824 U

(14 89) (23) 957 309) (1276) (5 45)

Prenatal care 108 191 017 442 313 135 050 673 047

(0 43) (38) 030) (3352 (167 (35) (0 54) (248) (0 29)
Tetanus vaccination 266 267 097 331 032 213 171 619 403

(180) (76) (105) (139) 029) (1o01) (2 26) (354) (2 85)

Continued



Table 6 2—Continued

Dominican
Republic Egypt Kenya Philippines Thailand
Post Post Post Post
Neo  neonatal  Neo neonatal Neo neonatal Neo neonatal Neo
Variable natal  toage5 natal to age 5 natal to age 5 natal toage 5 natal
PARENT S CHARACTERISTICS
Mother s age at
birth 409 653 310 683 035 505 291 636 727
< 19 years 221 (147) (306) (3 68) (023) 209) (182) 173) (359)
Mother s age 20 24 233 907 109 265 040 051 087 173 174
157 (286) (150) (185) (0 35) (28) (0 85) (79) (108)
Mother s age 2 35 012 521 120 185 215 176 141 265 556
(0 05) (97 (131 (84) (158) (76) (1 35) (105) (294)
Mother primary 035 438 097 250 057 080 155
schooling (19) (126) (105) (179) 049 (45) ©081)
Mother secondary 230 153 230 528 121 224 162
schooling (101) (29 Q717 (167) (121) (101) (048)
015 410
(0 10) (147)
Mother higher 690 1304 276 252 250 728
schooling® (174) (22) (121 (190) (68) (132)
Currently 1n union 041 050 009 388 163 145 093 059 073
027 (15)  (005) (1zamn (151) (74) (0 38) (09) 024)
Spouse primary 031 165
schooling (0 48) (131
Spouse secondary 365 422 351 132 080 475 296
schooling (218) (110) (303) (54) 122 252 082) (209) (140)
(126) (146)
Spouse higher 126 1242 641 816 163 417 633
schooling (0 56) (20) (340) (182) (115) (1 06) (2 04)
Spouse occupation 270 037 012 150 058 275 033 118 162
skilled professional (205) (12) (019) (99) (0 60) (162) (0 40) (61) (1 05)
Standard of hiving 019 488 023 342 018 375 046 147 209
ndex 0 16) (249) (029) (238) 021) (269) (0 66) (85) (199
Index squared 004 048 000 044 008 041 007 041 018
024) 178) (004) (218) (0 59) (158) (0 85) (157) (137
CLUSTER CHARACTERISTICS
Town 482 785 152 269 376 228 017 044
(191) (167) (086) (0 78) (0 96) 0 42) (0 16) 0 17)
Small city 227 608 269 715 110 173 892
127) (174) 203 368 (105) (148) (105) (0 69) 217
(112) (110)
Caputal city 446 628 100 346 178 425 743
(167) 099) (0 56) (115) 099) 09 (179)
Connnued
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Table 6 2—Continued

Dominican
Republic Egypt Kenya Philippines Thailand
Post Post Post Post

Neo neonatal Neo neonatal Neo neonatal Neo neonatal Neo
Vanable natal toage S natal to age 5 natal toage S natal to age 5 natal
Diastance to hospital 000 010 007 003 001 000 007 000 003
or health center (0 00) (0 63) (113) (020) 029) 0 00) 282) (005) (0 30)
Number of health
services at hospital/ 023 138 028 066 U U 080 081 u
health center 0 44) (090) (082) (103) (051) (0 18)
Health center 046 119 U u 095 104 U U U
in community (024) 0 29) 0 43) (024)
Dastance to nearest 002 045 003 002 000 000 001 012 000
public health center 0 13) (132) (0 44) 017 059) (0 23) (0 30) 0 62) 002)
Number of health
services at nearest 020 098 056 097 054 082 017 279 U
health center (0 45) (100) 157 (140) (102) (0 85) 030) (187)
Community has 074 410 U U 125 148 U U 650
health worker 0354) (126) (154) (104) (174)
Commumty has u 8] 057 065 U u u U 023
tramed midwife 077) 044 (0 16)
Mobule health chinic U 0] U U §) U 031 694 092
visits community ©14) (151) (0 65)
Dastance to nearest U U U 8) U U 003 029 U
mobile outreach point (113) (159)
Number of health
services provided by U U U U U U 041 0158 U
mobile clinic (033) (0 63)

Notes Unweighted data Omutted categories and dummy vaniable coding are as follows
Woman’s schooling
Omutted categornes are none (Dominican Republic Egypt Kenya Thailand) none or pnmary only (Thailand) upper categornies are
secondary or higher (Kenya) and higher for the other countries
Spouse schooling
Omutted categones are none or primary (Domunican Republic Kenya Philippines Thailand) none (Egypt) upper categones are
secondary or lugher (Kenya) and higher for the other countries
Urban residence
The DHS categones of town small city and capital city are used except in Egypt (town city) and Thailand (city capital) The
omutted category in Thailand 1s rural or town whereas for the other countries rural 1s the omutted category
Education and health services
For urban areas 1n Egypt and Thatland all these vanables are set to zero The vartable Travel time to primary known takes the
value 1 1f the respondent could provide this mnformation for cases in which the travel time was not known this vanable 1s set to
0 and the mean value of travel time substituted 1nto the Travel time to primary varniable The same procedure was followed for
tume to secondary schools
U = Unknown (not available)
 For Egypt i the postneonatal analysis hgher schooling and secondary schooling were combined for the mother as there were too few deaths
to Justify separate categones



Figure 6 1 Predicted neonatal mortality (percent) by length of preceding birth interval, parity 2 and above, five DHS surveys, 1987-1993
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Figure 6 2 Predicted postneonatal mortality (percent) by length of preceding birth interval, parity 2 and above, four DHS surveys, 1987-
1993

Percent
16 *
14
12
10
8 *
6 ; :
ff
.
4 L .
2
0
Dominican Republic Egypt Kenya Philippines

Interval (months)
Cl<=17 £318 23 E24 71 W>=72

Note An asterisk indicates that the leve! of neonatal mortality for births following the interval is significantly different
from that for births following an interval of 24 71 months

3



Figure 6 1 presents estimates of the effects of birth
mterval length on neonatal and later mortality (The figure refers
to children of parity 2 and higher ) As mught be expected, given
controls for other factors such as prematurity, the associatton of
birth interval length with neonatal mortality 1s weak and some-
times mconsistent Where postneonatal mortality ss concerned,
however, the length of the previous birth interval has an important
influence, as shown 1 Figure 6 2 The effects are particularly
pronounced m Egypt and Kenya, which happen to be the higher
mortality countries 1n the sample ' We would argue that these
birth mterval coefficients reflect the tuming aspect of imperfect
fertility control That 1s, one of the costs of imperfect fertility
control 1s that some births will occur earlier than would otherwise
have been desired, and for birth intervals under 18 months 1n all
four countries, and under two years 1n two of these, the conse-
quence 1s a significantly higher nisk of postneonatal death

The interpretation of birth interval effects as reflecting
failures of timing 1s reasonable only to the extent that the women
themselves view the short intervals as undesirable As discussed,
some, but certainly not all women, interpret short intervals in this
way Indeed, in Egypt, where, as we have just seen, the risks
associated with short intervals are substantial, only a minority of
women seem to be aware of the risks  Only one Egyptian woman
in five with a birth interval under 18 months describes such an
nterval as the result of mistimed fertility (see Table 54) There
15 a s1zable gap between the perception of risk on the part of these
women and reality Viewed more positively, the gap may be seen
as an opportunity for focused information and education cam-
paigns

Excess and Unmintended Fertility

We now explore the additional influences of excess and
unintended fertility on mortality risks  Although such fertility
could influence neonatal mortality risks, in general one would
expect the effects to be more clearly expressed in postneonatal
risks We do not want to rule out neonatal effects Sable et al
(1997), among others, have noted the tendency for women with
unintended pregnancies to deny the existence of the pregnancy,
and to avoid using appropriate antenatal care services Behaviors
such as these could well affect neonatal survival

Three measures associated with excess fertillity are
defined, these are labeled excessl, excess2, and excess3 in the
tables to follow The excessl variable ndicates whether the
woman reports excess fertility at the time of the DHS survey It

4 Short birth ntervals are common 1n all of the sample

counines For example, among children of panity 2 and higher some 19
percent were born after intervals shorter than 18 months 1n the Dominican
Republic, and 18 6 percent after intervals of 18 to 23 months
Comparable figures for the other countries are for Egypt 18 0 and 16 2
percent for Kenya 9 5 and 16 O percent for the Philippines 16 5 and
20 2 percent, and for Thailand, 11 5 and 12 7 percent
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1s a famuly-level measure that does not make reference to any
particular child The excess2 variable, by contrast, indicates
whether the child’s panty exceeds the mother’s expressed family
size 1deal The excess3 variable indicates whether the child’s
parity exceeds the mother’s 1deal by 2 or more, the implication
being that both the chuld 1n question and his or her immediately
older sibling could be viewed as excess births

Specifications also include a child-specific measure of
birth mustiming (the later variable) and the effect for the child of
being unwanted at conception 15 examined, a situation that 1s
summarized 1n the indicator no more 1 the tables In addition,
interactions of the excess and unwanted variables with a stan-
dard-of-living index are explored, with the expectation that the
consequences will tend to be more negative among relatively
poorer families **

Table 6 3 presents the estimates associated with these
measures of excess and umntended fertillity For each measure of
excess or unwanted fertility, two specifications are presented, one
with interactions and one without (The other covariates of the
previous table are retained in the models, but we do not show their
coefficients, which were hittle affected ) The array of estimates
shown 1n this table can be summarized as follows First, with the
actual length of the birth interval controlled, subjective reports of
mustiming (the later vanable) show few sigmficant additional
effects on mortality risks '® The measures of excess and unwanted
fertility are generally insignificant although in Egypt, the
Philippines, and Thailand (neonatal only) a significant positive
effect 15 observed on mortality risks for the excessl variable,
which 1s the farmly-level measure indicating that the woman
views her famuly size as excessive in relation to her 1deals The
child-specific variables (excess2 excess3 and later) exhibit weak
or iconsistent effects

Finally, the interactions with the standard-of-living index
do not consistently draw out interesting effects This 1s very
surprising 1 view of the argument that consequences must be
contingent on family circumstances, but 1t 1s a feature of the
empirical results encountered 1n analyzing all of the human capital
outcome measures Given this, we will not report further on such
nteractions

% The index 1s defined as the sum of the following 1tems
access to clean water the availability of water on premises tume to water
less than 30 minutes any toilet facihity, flush totlet non-dirt flooring,
electricity, possession of a radio, TV refnigerator, bicycle motorcycle,
and car See Montgomery et al (1997a) for an analysis of the
performance of such indices as proxies for household income and
consumption expenditures

16 We are frankly puzzled by the cases i which later appears
to be associated with lower mortality risks  We speculate that thus may
reflect a tendency among better informed women to be more attentive to
birth spacing



Table 6 3 Estimated effects of excess and unintended fertshity on mortahity
Estimated effects of excess and umintended fertihity on mortality Demographic and Health Surveys 1987-1993

Regression 1 Regression 2 Regresston 3 Regression 4
Post Post Post- Post
Neonatal neonatal Neonatal neonatal Neonatal neonatal Neonatal neonatal

Domimican Republic
Later 329 345 101 098 340 348 118 140 336 337 095 124 405 404 083 100
(|z] statistic) (221) (230) (040) (038 ((227) (232) (046) (055) (225 (226) (038 (048 (267) (266) (032) (038)
Excess 1 010 375 021 080

(007) (126) (008) (018)
Excess 1 * sh 097 -018

(147) (0 16)

Excess 2 233 068 157 305
(134) (021) (0S56) (061)
Excess 2 * sh 080 040
(1 06) (030)
Excess 3 354 -304 026 155
(155) (074 (@©O08) (030
Excess 3 * sh 014 039
015) (028)
No more 524 193 074 053
(264) (©049) (021) (©O03)
No more * sh 091 052
091 027)
Egypt
Later 077 079 089 088 082 083 087 087 080 080 085 084 093 090 145 139
(jz| statistic) (090) (092) (049) (048) (095) (097) (048) (048) (093) (093) (047) (046) (105 (101) (078 (075)
Excess 1 164 182 277 253
267y (109) (228 (083)
Excess 1 * sh 087 006
(223) 0 09)
Excess 2 078 282 121 093
(119 (157 (09 (028)
Excess 2 * sl 089 007
217 (009)
Excess 3 095 083 006 105
(128) (©43) 037y (028
Excess 3 *sh 044 028
(1 00) 033)
No more 034 602 270 813
044) (2500 (148) (156)
No more * sh 134 133
(254) 114
Continued
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Table 6 3—Continued

Regression 1 Regression 2 Regression 3 Regression 4
Post Post Post Post
Neonatal neonatal Neonatal neonatal Neonatal neonatal Neonatal neonatal
Kenya
Later 106 106 -363 359 106 107 361 359 099 102 367 364 108 108 390 391
(|z] statistic) (122) (122) (236) (233) (122) (123) (235 (233) (114 (A17) (237 (235 (119 Q19 (243) (242
Excess 1 243 267 116 286
(224) (148) (064) (098)
Excess 1 * sh 010 173
017 (176)
Excess 2 127 351 -010 300
(110) (185 (005 (096)
Excess 2 * sh 094 125
(148) (124)
Excess 3 196 331 200 421
(149) (160) (088 (1200
Excess 3 * sl 056 097
(0 83) (0 89)
No more 011 047 135 062
(009) (021) ©67) (017
No more * sh 025 032
(0 30) (024)
Phihppines
Later 242 242 182 168 250 248 183 177 247 247 188 183 261 257 205 207
(|z] statistic) (255) (255) (095 (087) (275) (264 (095 (092) 264y (264) (097) (094 (270) (266) (100) (101)
Excess 1 463 256 471 073
@76) (160) (238 (021)
Excess 1 *sh 060 204
(160) (192)
Excess 2 279 231 097 370
(275) (@141 ©47 (104
Excess 2 * slt 014 102
(0 38) (100)
Excess 3 229 243 232 015
(195) (136) (101) (004)
Excess 3 * sh 004 083
(0 10) (0 80)
No more 048 175 087 257
045) (©95) (034 (060)
No more * sh 072 060
141 (0 46)
Continued
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Table 6 3—Connnued

Regression 1 Regression 2 Regression 3 Regression 4
Post Post Post Post
Neonatal neonatal Neonatal neonatal Neonatal neonatal Neonatal neonatal
Thailand
Later 082 105 080 077 072 072 109 108
(|z| statistic) (057) (065) 051 (049 0 46) (045) 067) (©67)
Excess 1 539 990
(372) (359
Excess 1 * sh -127
(194)
Excess 2 058 143
037) (050)
Excess 2 * sh 058
(0 86)
Excess 3 359 214
(153) (057
Excess 3 * sh 051
(048)

No more 136 130

079 (039
No more * sh - 088

(0 95)

Note Unweighted data See text for defimitions of excess 1 excess 2 and excess 3 vanables

To sum up the evidence on mortality, the most consistent
and trustworthy evidence on consequences 1s that concerned with
birth interval effects Because not all women regard short
mtervals as instances of fertihty mistimung, only a portion of the
birth interval effects can be attnbuted to mmperfect fertility
control Nevertheless, this 1s an mmportant aspect of the conse-
quences associated with ineffective fertility regulation Apart
from the birth mterval effects, there 1s some evidence that excess
fertiity 1s linked to higher mortality nisks i Egypt, the Phulip-
pines, and Thailand, but perhaps this evidence 1s best regarded as
a starting point for more focused research

62 CONSEQUENCES FOR NUTRITIONAL
STATUS

We now turn to the health status of surviving children
Anthropometric data on children age 3 to 36 months provide
useful summaries of children’s health, indicating the degree to
which they may be affected by chronic or acute malnutrition The
DHS surveys have relied on a series of measures recommended by
the World Health Orgamzation (WHO 1983, 1986, 1995) These
measures are based on the height and weight of the child, which
are combined with the child’s age to take natural growth patterns
nto account

The anthropometric measures used 1n this analysis are
height-for-age and weight-for-height, each expressed as Z-scores,

that 1s, as standard deviations from a reference median 7 Height-
for-age, which when low 1s described as “stunting,” 1s indicative
of the long-term circumstances affecting a child’s nutritional
intake and health Children with chronic malnutrition, and those
who have been repeatedly 1ll, can be expected to have a lower
than average height-for-age When represented 1n the Z-scores,
children with such problems will tend to exhibit a height-for-age
value that1s 2 or more standard deviations (SD) below the median
for their age group (-2 SD) ® Low weight-for-height 1s termed
“wasting,” and implies recent weight loss Wasting 1s associated
with short-term dechines 1n food 1ntake, and tends to reflect acute
malnutrnition  Although there 1s no general consensus in the
Iiterature on such measures of nutritional status (Pelletier, 1991),
height-for-age and weight-for-height are the measures that are
perhaps most commonly employed

7 The Z scores of height for-age and weight-for-height are
calculated as the observed height or weight minus the median of the age
group for the vanable The scores are nterpreted as the number of
standard deviations away from the median of the reference population for
children of that age (Sommerfelt and Stewart 1994)

18 The selection of cutoff points to measure the prevalence of
malnutrition 1s somewhat arbitrary Prevalence 1s also affected by the
reference populationused As per WHO recommendations, DHS data are
normahized with reference to a population distribution based on data from
the United States Center for Health Statistics (NCHS)
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Table 6 4 Nutntional status of children

Table 6 4 Nutritional status of children Demographic and Health Surveys, 1987-1993

Height-for age

Weight for-height

(Stunted) (Wasted) Number

of
Country >-38D > 28D > 38D >-28D children
Dominmcan Republic 50 174 01 13 1,956
Egypt 120 310 01 11 1,885
Kenya 120 330 14 70 2,886
Thatland 47 224 04 53 1849

Note Each index 1s expressed 1n terms of the number of standard deviation (SD) units from the median of the

NCHS/CDC/WHO 1nternational reference population

Nevertheless, some caution must be exercised 1n the use
of these data One potential source of bias concerns the fact that
anthropometric data are only collected from children who are
alive and physically present at the time of the survey This 1s
problematic 1f such circumstances are correlated with the nutri-
tional status of children Additionally, although height and weight
can themselves be mussing or erroneous, the misreports of birth
dates or age induce error by causing the wrong reference standard
to be applied (Pelletier, 1991) As 1s well known, reported dates
of birth are often affected by a vaniety of misreporting errors
(Bicego and Boerma, 1994, Sullivan, Bicego, and Rutstein, 1990)

Anthropometric data were collected 1n four of the five
countries used 1n this analysis Regrettably, no nutritional data are
available for the Philippines For the remaming four countries,
such data were collected for all children under five years of age
for the Dominican Republic and Kenya, whereas for Egypt and
Thailand data were collected for children age 3 to 36 months To
ensure comparability, analyses are ltmited to ages 3 to 36 months
The prevalence of stunting and wasting 1n these data are shown in
Table 6 4

Stunting—a shortfall of at least -2 standard deviations
(SD) 1n height-for-age—is most prevalent in the two African
countries In Egypt and Kenya, nearly one child in three 1s
stunted The likelthood of severe stunting (-3 SD) 1s also much
higher 1n these countries, afflicting 12 percent of young children
In the Dominican Republic and Thailand, stunting 1s less preva-
lent, but nonetheless affects a significant proportion of children,
with one 1n five children showing evidence of long-term depriva-
tton Thus, a high proportion of children 1n the study countries
appears to suffer from poor daily nourishment or continuous
msults to health, the consequences bewng madequate physical
development for their age

Wasting, that s, low values of weight-for-height, 1s less
obviously apparent 1n these countries This difference in the
nutritional measures has often been observed 1n cross-nattonal
comparisons of nutritional levels (Sommerfelt and Stewart, 1994)
Wasting 1s most prevalent in Kenya, where 7 percent of the
population of children fall 2 or more standard deviations below
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the reference median In Thailand 5 percent of children are
wasted Such children may be receiving less than adequate
current nourishment, due erther to low food intake or acute 1llness

Baseline least squares regressions™ on height-for-age and
weaght-for-height are presented 1n Table 6 5 For these analyses,
the dependent variables have been scaled 1n terms of standard
deviations divided by 100, the coefficients can therefore be read
as percentages of standard deviations In scannming the results, one
sees immediately that there are relatively few covariate effects of
statistical significance It seems that the fundamental determnants
of weight-for-height are not well measured with the covariates
employed, although the effects are perhaps slightly stronger 1n
regard to height-for-age, the measure of longer-term deprivation
Surprisingly, factors such as the mother’s education, and that of
her spouse, do not exert a stronger influence The standard of
living mdices appear to capture the relationship between the
famuly’s socioeconomuc standing and 1ts children’s health

Excess and Unintended Fertility

Table 6 6 shows the multivanate results on the effects of
excess and unintended fertility on child anthropometry As in the
analyses of child mortality, the other covariates from the baseline
model are included but their coefficients are not reported here A
sigmficant effect appears 1n only one country—the Dominican
Republic Here, the measures of excess and unwanted fertility are
negatively associated with height-for-age The coefficients,
interpretable 1n terms of Z-score percentages, indicate that excess
and unintended fertthity produce a shortfall in height-for-age that
ranges from a fifth of a standard deviation (-18 702 for the
excess2 measure) to just short of a third of a standard deviation
(-30 026 for the excess3 measure) These may not appear to be
large effects, but their s1ze should be judged 1n relation to the
performance of the other socioeconomic covariates, which, as
mentioned earlier, generate very few effects of importance

¥ In results not reported here, we also employed robust
regresston techniques 1n which the influence of outhers 1s restramed
This change 1 method did not affect the substantive findings



Table 6 S_Multivariate estimates of anthropometric models

Multivanate estimates of anthropometric models children aged 6 to 36 months Demographic and Health Surveys 1987 1993

Dominican Republic Egypt Kenya Thatland
Height Weight Height Weight Height Weight Height Weight
Vanable forage  for height for age  for height for age for height for age  for height
CHILD S CHARACTERISTICS
Girl 12272 9257 6 857 922 13 025 7312 7770 8964
(|2} statistic) (213) (194) (100) (020) (218) asn (149) (195)
Age n months 039 1045 1501 839 2545 819 1509 1921
012) (397 387 317 (7 66) (3 03) (5 08) (733)
Preceding birth interval < 17 23 699 2125 17 960 1926 7684 26 194 17 246 14 789
months (249) 027 (159) (0 25) (061) (2 60) (151 (149)
Birth interval 18 23 months 8213 451 17 591 7924 12991 1579 611 10435
(0 86) (0 06) (162) (110) (138) 21 (0 06) (112)
Birth interval > 72 months 21 205 8189 6373 6977 35373 7519 10118 12 090
(165) 077 (042) ©67) (2 06) (054) (123) (152)
Farst barth 20294 11 052 5484 11 474 9 561 18 158 2476 14 766
(245) (161 (052) asn (094) 217 (0 36) (243)
Birth order 6+ 31263 6347 5544 5397 13 295 3528 102 18 569
(253) (0 62) (052) 077 (139) 045) (001) (153)
Twin 113 478 11424 14 493 13317 20711 61 899 32487 7 000
499) (061) (0 66) (0 90) 093) (3 46) (139) (034)
Birth premature 31 602 27 353 U U 46 191 31678 U U
(190) (199) Q77 (231
Any antenatal care 31 609 9777 2626 2545 9 809 30177 16 870 15473
(185) (069) (0 36) 051) (0 53) (203) (187 (195)
Tetanus vaccination 12 694 2721 9563 10 369 7042 7394 12 318 2040
(125) (033) (094) (150) ©73) 094) (178) (033)
MOTHER S CHARACTERISTICS
Age at child s birth 35376 8718 28 815 16 022 21132 3810 3495 16 024
< 19 years (3 50) (104) (196) (1 60) 174 ©38) (0 35) (181
Age at birth 20 24 12901 2393 2099 9365 17 888 2882 8793 6903
a77 (0 40) 024) (155) 219) (0 43) (134) (119)
Age at birth = 35 7742 13411 12074 2495 14 257 3118 34651 413
(0 59) (123) (104) 032 (130) (0 35) (3 40) (0 05)
Mother primary schooling 10 641 2154 754 6651 1767 15797 18 856 10 944
(0 96) 024) (009) 115) (0 19) (215) (176) 119
Mother secondary schooling 23 269 15217 10 464 724 25744 16 003 47 841 12 609
179 (141) (075) ©07) (220) (168) (3 44) (104)
Mother higher schooling 30329 18 576 5553 4302 52 906 20449
(185) 137 ©27) (030) 299) (132)
Currently 1in umon 8133 5860 7 662 15729 6313 14 025 5579 5752
(103) (0 90) 027) (0 85) (0 69) (188) (038) 044)
Spouse primary schooling 263 9994
(0 02) (1 68)
Spouse secondary schooling 13535 4595 6 255 12 468 1946 1714
177 0 78) 0 48) (140) 15 452 14 984 (0 26) (0 26)
Spouse higher schooling 39 463 13414 22385 871 212) (252 9 007 5574
(349) (144) (125) ©oon (0 66) (0 46)
Spouse occupation skilled 3978 7355 18 684 6235 11 246 6980 4028 3961
professional 062) (138) 244) 119) (156) (119) (0 64) 071)
Standard of hving index 18 491 10 526 14 627 5030 16 034 2033 7697 202
277 (190) 127 067 (2 50) (039) (132) 0 04)
Index squared 224 199 157 327 1202 357 149 478
028) 03 0 10) (032) (116) (042) (022) (0 81)
Continued
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Table 6 5—Continued

Dominican Republic Egypt Kenya Thailand
Height Weight Height Weight Height Weight Height Weight
Vaniable for age  for height for age  for height for age for height for age for height
CLUSTER CHARACTERISTICS
Town 12 623 19 363 46 591 5536 19761 32 006
(112) (208) 204) (0 36) (098) (193)
Small city 13615 10 527 8 856 15865 13 384 21487
137 (128) 23 051 4759 (033) 072) (098) (178)
Caputal city 9014 31877 (099 (030 25865 28 907 30991 1259
067 (2 86) (178) (2 45) (232) 011)
HEALTH SERVICES
Distance to hosptal or health 331 091 289 712 152 092 779 064
center 078) (0 26) (032) (119) (087) (0 65) (196) (0 18)
Number of health services at 660 288 4254 5124
hospital/ health center (024) 0 13) (0 95) 171 U 8] U U
Health center 1n community 5142 8575 U U 14753 15121 U U
(051) (103) 081) (103)
Distance to nearest public 094 363 908 258 017 093 1286 078
health center ©1n (052) (096) 042) (030) (2 00) (182) ©13)
Number of health services at 2122 3238 7724 1295 5] U
nearest health center 1953 3769 (0 44) (099) (179) 037
(076) (176)
Community has health worker -4 295 3455 U 0] 853 2065 1684 5004
059 (0 57) 014) 042) (0 15) 052)
Community has tramed mid U U 25 446 1532 U u 6 045 5567
wife (244) 022) 092) (0 96)
Mobule health climic visits U U u U u U 8 065 5680
community (123) (098)
R? 17 06 09 02 07 07 17 10
Number of children 1785 1785 1644 1776 2396 2 396 1578 1595

Note Unweighted data Omutted categories and dummy variable coding are as follows

Woman’s schooling

Omutted categories are none (Domimcan Republic Egypt Kenya Thailand) none or pnmary only (Thailand) upper categories are secondary or higher

(Kenya) and higher for the other countries
Spouse schooling

Ommutted categones are none or primary (Domunican Republic Kenya Philippines Tharland) none (Egypt) upper categories are secondary or higher (Kenya)

and higher for the other countries
Urban residence

The DHS categornies of town small city and capital city are used except tn Egypt (town city) and Thailand (city capital) The omutted category 1n Thailand
1s rural or town whereas for the other countries rural 1s the omatted category

Education and health services

For urban areas 1n Egypt and Thailand all these variables are set to zero The variable Travel time to primary known takes the value 1 1f the respondent
could provide this information for cases i which the travel time was not known this variable 1s set to 0 and the mean value of travel time substituted 1nto
the Travel ime to primary variable The same procedure was followed for ime to secondary schools

U = Unknown (not available)
63 CONSEQUENCES FOR EDUCATION

We now come to the implications of umntended and
excess fertility on children’s schooling These effects will be
summarized 1n two ways, first with respect to the number of
grades of schooling completed, and second with an analysis of
secondary schooling, which focuses on the attainment of at least
one year of secondary for children 1n the relevant age range The
first analysis 1s conducted using the method of ordered probit
(Greene, 1997), which allows us to capture the main features of
the distribution of completed schooling The secondary schooling
analysis employs simple probits Appendix B describes the
school systems of each study country
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The analysis 1s restricted to children of school age (age
6 or older in Egypt, Kenya and Thailand and 7 or older in the
Domunican Republic and the Philippines) but no older than 18 In
establishing this upper cut-off on the child’s age, we have been
guided by analyses of selectivity described 1n Appendix C In
four of the five countries Thailand being the exception, data on
children’s schooling are available only through the DHS house-
hold rosters For such children to be linked to their mothers, and
thereby to indicators of excess and unintended fertihity, they must
stil} be resident 1n the household The age of a child 1s obviously
animportant factor in determining residence, other factors include
the prevalence of child fostering and the incidence of marriage
dissolution With the age 18 restriction, however, no evidence of
sertous selectivity bias could be detected, a point that 1s discussed
further 1n Appendix C



Table 6 6_Effects of excess and umintended fertility on child anthropometric measures

Estimated effects of excess and unintended fertility on chtld anthropometric measures, Demographic and Health Surveys 1987 1993

Regression 1 Regression 2 Regression 3 Regression 4
Heaght Weight Height- Weight Height- Weight- Height- Weight
for-age for-height for-age for height for age for height for age for-height
Dominican Repubhic
Later -9 000 3173 -8 890 2926 §858 2957 -12 962 2197
(|z| statistic) (130) (055) (128) 0 51) (128) 051) (181) 037
Excess 1 -20 316 4761
(2 63) 074)
Excess 2 18 702 -8 519
(229) (126)
Excess 3 -30 026 -13 253
(289) (154)
No more -25 643 -6 238
(283) (0 83)
Egypt
Later 6 869 6737 6824 -6 722 6 949 -6 147 6984 7131
(|z} statistic) 067 097 ©0en 097) (0 68) 0 89) (0 66) (1))
Excess 1 1460 597
(018) 1
Excess 2 4374 -099
(052) 002)
Excess 3 1305 10 359
0 14) (160)
No more 383 1394
004) ©021)
Kenya
Later -8 876 304 -8 863 328 8828 287 9819 1301
(|z| statistic) (140) (0 06) (1 40) (0 06) 139 (0 06) (144) (024)
Excess 1 10244 10510
a2z (1 60)
Excess 2 7 246 10536
(0 88) as5n
Excess 3 3031 -552
(031 oon
No more -3331 3635
037 (049)
Thailand
Later -2974 4944 2959 4934 3008 4859 3364 3848
(|2 statistic) (043) (0 82) 043) (082) 0 44) (0 80) (0 48) 0 62)
Excess 1 -4 218 - 141
(0 55) 002)
Excess 2 -7 593 -6 074
097) (0 88)
Excess 3 8731 -13 160
0 78) (136)
No more -2232 -5 741
(028) (0 82)

Note Unweighted data See text for definitions of excess 1 excess 2 and excess 3 vanables



Descriptive statistics on the dependent vanables are
presented in Table 6 7 In interpreting these statistics, 1t should be
borne 1n mind that significant proportions of children are still 1n
school and have not yet completed their education In the
multivariate analyses, several variables are mtroduced to describe
the child’s age, the aim being to control for the length of the
pertod over which a child could have progressed through school

Table 6 8 presents estimates of a baseltne model for all
five countries The findings 1n this table reaffirm the central role
played by the mother’s education in furthering the educational
achievements of her offspring Likewise, there 1s evidence here
that the education of the spouse 1s also important The stan-
dard-of-living indices function much as expected (the squared
term needs to be taken mnto consideration in interpreting these
coefficients, as does the range of the index, which runs from 0 to
9), with higher values of the index being associated with greater
educational attainment for children Urbanresidence 1s associated
with greater educational attainment 1n most cases, particularly if
the famuly lives 1n the capital city, but there are examples of weak
or mconsistent results, such as for the Philippines

Four of the five countries (Kenya 1s the exception)
provide commumnity-level measures of travel time to the nearest

Table 6 7 Children s schooling

primary and secondary school In some cases, the community
informant could not supply an estimate (thus occurred for both
primary and secondary schoohng in the Philippines, and for
secondary schooling in the Dormunican Republic and Egypt)
Therefore, dumnmy variables were included indicating knowledge
of travel time together with the estimated tume itself These
access-to-schooling measures fall well short of what would be
1deal, but the DHS surveys collected no additional information on
schools It 1s interesting that in the Philippines, Egypt, and
Thailand, longer travel times are associated with reductions 1n
educational aitainment The effects are statistically sigmficant
but, within the range of travel times in the data, of limted
importance

Excess and Unwanted Fertility

We now turn, 1n Table 69, to the estimates of the
consequences of excess and unwanted fertility These results are
somewhat stronger than in the cases of child mortality and
nutrition  In the Dominican Republic, the Philippines, and
Thailand, both unwanted and excess fertility are clearly associated
with reductions 1n the educational attainment of children These
coefficients are highly significant 1n statistical terms In Egypt
and Kenya, by contrast, no such effects emerge

Descriptive statistics on children s schooling, Demographic and Health Surveys, 1987 1993

Dominican
Schooling Republic Egypt Kenya Philippines Thailand
Years of schooling®
completed (mean) 34 41 31 41 53
Percent with
any secondary, among
relevant age group 456 661 164 720 485

Notes Unweighted data

? Agerange 6 18 for Egypt Kenya and Thailand 7 18 for Domimcan Republic and Phlippines
® Relevant age groups for secondary schooling Domimcan Republic (14 18 years) Egypt (13 18), Kenya (15 18) Philippines (14 18) Thailand

(13-18)

2 See Montgomery et al (1995) for an alternative approach
based on multivariate hife tables, which uses information on whether a
child 1s currently enrolled as well as information on the number of grades
completed as of the survey date Although methodologically superior to
the approach employed 1n the current research, the life table method gave
very siular estimates of the effects of covariates (apart from those having
to do with the child’s age, which take on different meanings n the two
approaches)
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Table 6 8 Multivariate estumates of children’s schooling models
Multivariate estimates of children s schooling models years of schooling (ordered probit) and any secondary schooling (probit) Demographic and Health Surveys 1987 1993

Domunican Republic Egypt Kenya Philippines Thailand
Years of Any Years of An Years of Any Years of Any Years of Any
Variable schooling secondary schooling secondary schooling secondary schooling secondary schooling  secondary
CHILDREN S CHARACTERISTICS
Gurl 353 361 267 274 146 099 241 441 014 233
(|| statistic) (1222) (535) (14 56) 678) (6 46) (125) (14 14) (951) 059 @67
Age 515 11 647 2180 19 60 1129 8776 2351 370 2340 8617
(2 40) (0 78) (20 40) 437 (1121) 078) (21 88) (0 04) (1337) 074)
Age squared 003 794 142 1195 035 536 126 028 093 518
(17 (0 85) (15 34) (4 09) 419) (0 84) (1361) (0 04) (6 44) 071
Age cubed 000 017 003 024 000 010 003 001 001 010
(99) (090) (13 59) (384) 174 (0 86) (10 50) 012) (2 40) (0 68)
First barth 198 286 124 221 137 142 178 271 146 253
(523) (4 34) (4 96) (3 88) 422 (132) (803) (4 38) “479) (369)
Birth order 337 331 075 156 177 230 271 321 252 303
(801) @39 271 (262) 492) (172) (933) 4 09) (542) (312)
PARENT S CHARACTERISTICS
Mother primary 522 476 182 237 321 386 455 232
schooling (1070) (384) (841) (5 04) (1191) (4 24) (11 67) (3 08)
Mother secondary 951 1055 249 783 252 412 674 623
schooling (1439 610 (559) 487 655 730 (1137) (6 94) (9 99) (343)
Mother higher 1192 1457 218 952 (1550 (463 277 625 663
schooling (14 18) (512) 309 (352) (8 85) (576) (6 49)
Mother age 008 016 000 002 018 041 007 001 005 001
(2 80) (222 ©16) 042) (8 66) (4 50) 431 030) (202) 019)
Currently 1n union 001 075 075 147 088 012 060 158 020 071
(02) (0 84) (208) 220) (241) (010) a3n (148) (0 45) (0 81)
Spouse primary 322 338
schooling (14 51) (739
Spouse secondary 254 244 441 912 219 481 293 775
schooling (5 61) (213) (1237) (9 15) 250 380 9 84) (810) 717 (820)
Spouse higher school 326 402 456 581 (8 39) (370 248 690 236
g (494) (1 86) (9 47) 467) 807 (6 88) (281
Spouse occupation 069 161 067 139 128 189 041 023 028 018
skilled professional (2 05) 204) (3 06) 272) 4 83) 213) (220) (045) 0 90) (0 26)
Standard of living 234 140 355 222 158 002 259 254 121 085
index (6 36) (148) (11 16) (3 25) 697) 002) (15 98) (5 85) 4 13) (136)
Index squared 000 010 025 005 005 023 016 007 002 034
0 02) (0 96) (6 32) (060} (133) (215) (843) (1 36) (0 68) 487)
CLUSTER CHARACTERISTICS
Town 083 097 374 436 044 216 028 179
(143) ©71) (594) (334) 0 49) (0 65) (108) (2 46)
Small city 050 090 340 045 041 084 115 441
(124) ©9 353 487 (352) (©14) (187) (140) (2 66) (4 60)
Caputal city 205 205 (550) (362) 126 460 010 197 192 496
(362) (158) (208) (262) 029) (168) (461) (527)
SCHOOL CHARACTERISTICS
Travel time to primary 248 U U U U 288 227 U u
known 072) (165) 0 41)
Travel time to primary 000 004 018 022 U 010 002 001 001
(0 18) (130) (4 85) 292 (10 80) (111 (0 99) (0 55)
Travel time to 208 047 230 305 U U 011 222 U U
secondary known (129) 012) 371) 237 (28) (232)
Travel time to 001 002 015 017 U 001 001 003 008
secondary (1 66) (107) (11 10) 621) (3 95) (203) 4 10) (5 32)
x2df) 5817 (21) 623(20) 13669(20) 1383(20) 13052(15) 455(15) 25261 (20) 1 286 (20) 10432 (18) 861 (16)
(p value) 000 000 000 000 000 000 000 000 000 000
Number of children 5468 1814 13 476 5158 9451 1993 15795 4481 7 683 2902

Note Unweighted data Omutted categories and dummy vanable coding are as follows

‘Woman’s schooln,
or hugher

i

Omutted categories are none (Domimcan Republic Egypt Kenya Thailand) none or primary only (Thailand) upper categories are secondary
enya) and higher for the other countries

Spouse schooling Omutted categories are none or primary (Dominican Republic Kenya Philippines Thailand) none (Egypt) upper categories are secondary or hugher
(Kenya) and higher for the other countnes
Urban residence The DHS categornies of town small city and capital city are used except in Egypt (town city) and Thailand (city capital) The omutted category
in Thailand 1s rural or town whereas for the other countries rural 1s the omutted category

Education and health services For urban areas in E,

travel ttme substituted tnto the

U = Unknown (not available)

Trave

t and Thailand all these vaniables are set to zero The variable Travel time to pnima
value 1 1f the respondent could Provxde this information for cases 1n which the travel time was not known this vartable 1s set to 0 an
1 time to primary vaniable The same procedure was followed for time to secondary schools

known takes the
the mean value of
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Table 6 9 Effects of excess and unwanted fertility on
children’s schooling

Estimated effects of excess and unwanted ferttlity on
children s schooling Demographic and Health
Surveys, 1987 1993

Years Any
of secondary
Variable schooling schooling

Domimican Republic

Excess -170 - 154
(|| statistic) (564) (221)
Unwanted 337 -27
(718) (202)
Egypt
Excess 090 031
(|z] statistic) 457 0 70)
Unwanted -009 - 026
043) (0 56)
Kenya
Excess 006 -176
(|z| statistic) 023) {190)
Unwanted - 001 029
005) 0 30)
Philippines
Excess 127 221
(]z| statistic) (712) (4 56)
Unwanted - 052 -121
(2 39) (209)
Thailland
Excess 150 186
(]z| statistic) (582) (343)
Unwanted 157 123
(363) (126)

Note Unweighted data

To aid m interpretation, Table 6 10 translates these
coefficients into two measures of differences in completed
schooling Using the results of the ordered probit model, the
years of schooling are predicted that would be completed by a
child of age 18, with other things held constant, both with and
without excess fertility (likewise, with and without unwanted
fertility) The predicted difference 1n average years of schooling
1s presented 1n the table 2! A simular prediction 1s made for the
probability of completing any years of secondary school, with the

2! These predictions were generated by the method described 1n
footnote 11
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percentage point differences shown 1n the table As can be seen,
the estumated effects are relatively small In no case do we predict
a difference of more than one year of completed schooling on
average, the likelihood of completing at least a year of secondary
differs by 3 7 to 8 5 percentage pomnts Effects of thus size should
not be dismissed, but they pale compared with the influence of
covarniates such as the mother’s education

In related work on the Phulippines and the Domnican
Republic, Montgomery and Lloyd (1997) found larger effects than
these 1n an analysis of cases 1 which two or more unwanted
births occurred over the five-year period, and 1n cases in which
family s1ze 1deals were exceeded by two or more For example,
comparing estimates for the Domimican Republic of the
percentage completing primary school according to whether 0, 1,
or 2 unwanted births occurred, the gap in completion expanded to
17 percentage points This 1s a s1zable difference, but one that 1s
less likely to emerge 1f attention 1s restricted to a five-year
window for demographic events

Table 6 10 Predicted differences 1n completed schooling due to excess
and unwanted fertility

Predicted differences m completed schooling due to excess and unwanted
fertility, Demographic and Health Surveys, 1987 1993

Dominican
Republic  Philippines  Thailand

Difference 1n average
years of schooling
completed by age 18

Any excess fertility -38 -20 27

Any unwanted births -72 -08 -28
Difference mn percent
ever completing 1 year
of secondary by age 18

Any excess fertihity 48 50 57

Any unwanted births -85 -28 -37

64 CONCLUSIONS

In collecting results across the three dimensions of child
investment studied, we find that they make a striking pattern The
levels of unwanted and excess fertility are highest in Egypt and
Kenya Yet, apart from the birth-interval effects, the famly-level
consequences of such fertility are most clearly apparent only 1n
the Dominican Republic, the Phihippines, and Thailand Fertility
1n these three countries 1s lower than 1in Egypt and Kenya, as 1s
child mortality Although no one would describe the Dominican
Republic, the Philippines, and Thatland as wealthy by
mternational standards, they are certainly better off than Egypt
and Kenya, which have decidedly lower levels of mcome per
capita



What, then, accounts for the pattern of effects? In
environments where parents are generally more effective 1n
controlling the tming of births and adhering to their desired
numbers of chuldren, an unintended birth may be perceived to be
less likely and thus, when 1t occurs, may be more disruptive to
famly building strategies Moreover, 1t 1s reasonable to expect
that for the famuly as a whole, the disruption occasioned by an
unintended birth may be greater where three condittons obtain
the returns to human capital investment are perceived to be
considerable, the (direct) costs of that investment are also
considerable, and there are reasonably strong preferences for
equalizing investments across children In such an environment,
parents rught feel compelled to make across-the-board
adjustments when faced with an unanticipated or excess birth #
It 1s arguable that these conditions are more likely to hold 1n the
relatively better-off societies of the Domnican Republic, the
Philippines, and Thailand

Recall that the reports of unintended and excess fertility
are those of women rather than their spouses In Egypt, women
are said to cede much decisionmaking authority to their spouses,
and a woman’s own views of whether a birth was wanted or
fertility excessive might have little to do with household resource
allocation If the man were to declare a birth unwanted, however,
the implications might be quite different A closely related point
18 that 1n none of these countries 1s there available a measure of
the wntensity of preferences, that 1s, of the degree of motivation to
avoid excess family si1ze or umintended births It 1s plausible that
m Egypt and Kenya, countries that are still i the itermediate
stages of demographic transition, such motivations may often be
superficial or clouded by ambiguity and second thoughts
Additional contingencies arise 1n Kenya, where, as in much of
sub-Saharan Africa, there are possibilittes for meeting
unanticipated child-rearing costs through sibling chains of support
and networks of relatives

Promising Directions for Research

Our results are suggestive of the consequences of
mmperfect fertillity control, in view of the many difficulties of
measurement and conceptualization, they cannot be regarded as
decisive Inthinking of priorities for future research, we offer the
following suggestions The greatest need 1s for tightly focused
longitudinal studies, which in other contexts—such as the study
of teenage pregnancy and i1ts consequences in the United
States—have proven to be essential 1n separating mere statistical
associations fromcausal consequences Nationally representative
surveys are not necessarily the place to begin we see considerable
potential 1n designs 1mn which certain subgroups (e g, less-
educated families situated 1n urban areas) are purposively selected
for follow-up

22 The 1ssues are complicated We argued earlser that strong
parental aversion to inequality could also dilute effects spreading the
costs across children

In addition to exploring systematic errors such as
rationahization bias, a valuable theme for such studies would be
the mmplications of random, nonsystematic errors 1n the
measurement of preferences” Such errors i measuring
preferences would be likely to bias toward zero (Greene, 1997)
the estimated effects of imperfect fertility control, a phenomenon
that 1s termed “attenuation bias ” In this way, measurement error
might cause large negative effects to appear smaller than they
actually are The degree of such attenuation bias 1s determined m
part by the variance of the measurement error Perhaps this
variance 1s 1tself a function of a country’s or community’s stage
of demographic transition

We would also urge that attention be given to dimensions
of human capital investment that are subtler than those examuned
here Recall that 1n the developed countries, the consequences of
unwanted fertility have been expressed 1n psychological aspects
of child development and 1n the authoritarian nature of parenting
Appropriate analogies can be easily imagined for developing-
country settings Detailed schooling histories are likely to prove
more revealing about consequences than the current status
indicators now collected by DHS surveys It may be that the
effects of unwanted fertility are more easily seen mn children’s
time use than 1 measures of school enrollment A girl who must
assist her mother 1n caring for a new sibling may not have enough
time to do her school work, or she may be able to attend school
only mtermuttently We would also urge that closer attention be
given to the potential interactions of children’s nutritional status
and abilities to learn  Such effects are no doubt difficult to detect
without a dedicated survey effort

Finally, the societal implications of unwanted and excess
fertility deserve closer scrutiny than they have yet recerved We
have argued that such fertility may have important compositional
effects on the distribution of the labor force by education In
considering all aspects of the rationale supporting family planning
efforts, such aggregate implications are of high prionty

2 The authors thank John Casterline for this observation
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Appendix A

DHS Service Availability Data

The DHS Service Availability Module (SAM) assesses
the family planning, health care, and schooling environments
within developing countries Typically implemented at the cluster
level, the service availability questionnaire collects information
on a range of important topics concerning famuly planmng
services and supplies as well as local health care and schooling
services, including their availabithity and quality at various
locations These data are collected during visits to each commu-
nmty tn which informed respondents are queried to obtain
mformation about local services For some countries, this 1s
followed by visits to the facilities that were described by the
respondents Of course, information 1s not typically collected for
all service facihities, rather, depending on the particular country,
1t 1s collected on the “nearest facility” of each type (hosputal,
clinic, pharmacy, school) m the cluster Although the service
availability module provides much useful information that 1s
difficult to obtain by any other means, there are a variety of
methodological considerations regarding its use, including the
nonrandom placement of services, the possible unreliability of
informed respondents, large sampling errors, and non-compara-
bility of service environments across countries For a review and
discussion of some of these methodological 1ssues and problems,
see Rosenzwelg and Wolpin (1986) and Wilkinson, Njogu and
Abderrahim (1993)

The service availability data used in this analysis were
obtained at the cluster level for each of the countries utilized 1n
this analysis However, for two of the five countries (Egypt and
Thailand, both DHS phase I studies) information concermng the
service environment was collected for rural areas only Thus, for
these two countries no information s available concermng fammly
planning or health care services in urban areas, although 1t 1s
probably safe to assume that, in such areas, services are generally
more prevalent and accessible 2* For the remaming countries, the
Dominican Republic, Kenya, and the Philippines, service avail-
ability data were collected 1n both urban and rural areas

Measures of Service Availability

The service availability questionnaire gathers informa-
tion about two general types of services those provided at
stationary facilities and those provided through outreach, whether

2 For the multivariate analyses in which urban services data
are not available the services variables were included with an urban
rural interaction term that zeroed-out their values for urban areas
This ensures that urban records are not dropped due to missing values
for these vanables The approachimplies however that the coefficients
on urban residence (town small city capital city) must be interpreted
differently for Egypt and Thailand

by mobule clinics or by fieldworkers inlocal areas Such outreach
services include mobile climcs, vistting health and family
planning workers, and trained or traditonal midwives

The collection of information across the countries 1s by
no means standardized This non-standardization 1s purposeful,
as 1t 1s intended to reflect the specific service environment 1n
each country However, such country-specific features make 1t
difficult to devise consistent sets of measures that can be used
for comparative analysis For the stationary facilities, the
available data are dependent on the types of facilities in the local
area providing services (e g, hospital, health center, clinics) as
well as the provider of services (e g, government, private) In
addition, the available measures are constrained by the data
collection methods and the structure of the survey ¥ These
difficulties notwithstanding, the measures utilized throughout
this study are based on the availability of services for both
stationary and outreach providers A country-by-country profile
of the utihized measures 1s presented 1n Table A 1 below

Availability of Services

For family planning and health care, the assumption 1s
made that the depth and breadth of use of famuly planning and
health services will be inversely related to the costs of obtaining
the services Although measures of monetary costs are not
readily available across all the countries 1n this analysis, other
measures of costs can be devised For stationary facilities, the
cost of using fammly planning, health services, and school
attendance can be defined 1n terms of the time or distance that
idividuals have to travel to recerve services Termed 1n past
research the “distance decay” model of service use (Entwisle et
al , 1984, Tsu1 and Ochoa, 1992), this approach suggests that the
use of facilities by residents declines as the distance or time to
the facility increases This logic 1s equally applicable to distance

% Por example, the countries used in this analysis have
different service availability questionnaires The Philippines 1s umque
1 that 1t asks the respondent(s) about the nearest faciity and then 1f
that facility 15 not a hospital e g a Barangay health station or a private
clinic 1t asks for additional information concerming the nearest hospital
The structure of questions may lead to some clusters having information
only about the local hospital whereas other clusters have information on
both hospitals and a health station private chinic, or Rhu/Pericultural
center For the other countries 1 the study, information 1s typically
asked about the nearest facihity of each type e g health center hospital
pharmacy that exits in an area potentially providing information
concerming four or five facilities 1n the cluster The extent of the data in
the latter case 1s determined by the range (and types) of service providers
in each country
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Table A 1 Service availability information

Service availability information Demographic and Health Surveys 1987 1993

Dominican Egypt Kenya Philippines Thailand

Service Republic 1991 1988 1993 1993 1987
Stationary facilities

Schools X X X X X

Hospatal X X X X X

Health center X X X X X

Pharmacy X X X
Mobile, commumty based

Mobile clinic X X X

Health FP worker X X X X

Tramed midwife/nurse X X

to the nearest primary and secondary schools, which are the
measures utilized in the schooling analysis (see Section 6 3),
Distance to schools 1s hypothesized to affect a variety of school-
ing outcomes, including attendance, and drop-out and completion
rates

For health and family planning outreach services, our
analysis has extended the logic of availability of services by
icluding measures of the presence of certain outreach services
(e g, mobile clinics, health workers, tramed mudwives) as
additional 1ndicators of availability and costs Residents of areas
where outreach services exist and are readily available are thus
assumed to face lower access costs

It 1s not a novel hypothesis that distance time, and the
presence of services should affect their use, but empirical support
for the relevance of these measures 1s surprisingly thin For
instance, one set of studies utihzing proximity measures of
services failed to find any significant or consistent results, either
for use of famly planning (Cochrane and Guilkey, 1991) or with
regard to health services (Barrera, 1990, Thomas, Lavy, and
Strauss, 1995) Further, only mixed results hinking access and use
of famuly planning across a selection of developing countries were
obtained by Wilkinson et al (1993) Yet, a third set of studies
found the physical proximuty of services to be important Focusing
on the availability of family planning and a collection of measures
of fertility behavior, Ochoa and Tsu1 (1991) and Tsu1 and Ochoa
(1992) found that increasing distance to famuly planning facilities
has a negative effect on total and method-specific use of famly
planmng across a set of Latin American countries The latter
studies clearly support the inclusion of such vanables in multi-
variate analyses
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Given the variety of service environments in each
country, a standardized set of variables 1s difficult to construct In
an attempt to adequately represent the service environment in each
country and yet retain some basis for comparison, a series of
measures was constructed for two of the most important stationary
service providers 1n each country the nearest hospital and the
nearest health center An additional variable, distance to the
nearest outreach point, was mncluded for the Philippines due to its
mmportance 1n local service provision These measures are
presented mn Table A2 The avalability of services can be
mdexed either by the time or distance to the facility Unfortu-
nately, for two countries data on time are lacking, and for the
others, there 1s considerable country-specific variation in the
amount of missing data This rules out the use of time to nearest
facility as the common specification In its place a series of
variables was constructed based on the distance n kilometers to
the nearest hospatal and distance to the nearest health center

In addition to the continuous distance measures, for each
country a series of dichotomous variables was created to more
completely represent the unique features of the local service
outreach environment This selection of variables serves to control
for the important role that outreach plays 1n the supply of health
and family planning services Although such services are not at all
standardized across countries their potential importance argues
for therr inclusion 1n the specification

% One exception to this concerns the Kenya service availability
data Due to mussing values for distance to the nearest health center for
this country time to nearest health center was used mnstead



Table A 2 Measures of service availability

Measures of service availability Demographic and Health Surveys 1987 1993

Dominican Egypt Kenya Philippines Thailand

Measure Republic 1991 1988 1993 1993 1987
Distance to the nearest

Primary school X X X X X

Secondary school X X X X X
Distance to nearest

Hospatal X XY X X X

Hospital w/ FP X xXv X X X

Health center X ). & o v X

Health center w/ FP X )& o b/ X

Mobile outreach o - o X -
Time to nearest

Hospital X x¥ X o o

Hospital w/ FP X x4 X o o

Health center X XY X - a

Health center w/ FP X XY X o o

Mobile outreach - o o X o
Outreach services

Mobile clinic o - X X X

Health worker family X X X - X

Planming promoter

Trained mudwife/nurse - X o - X

“ Not available due to large percentage of missing cases
" Not available due to structure of questionnaire

“ Not asked 1n SAM not applicable to country specific service availability environment

4 Available only for facihities within 30 miles of cluster

Quality of Services

Another mmportant aspect of the local service environ-
ment 1s the quality of the farmly planning and health services at
the nearest hospital or health center Quality can be defined
across a varlety of dimensions (Jamn et al 1992) However
relatively few of these dimensions are measurable with any
existing data including the DHS Service Availability Module
Previous attempts to capture the notion of quality of services have
included such measures as the type of facility providing services
to the cluster 1e dispensary, clinic, the availability of drugs at
the facility (Strauss, 1990 Thomas Lavy, and Strauss, 1995) and
the availability of immunmizations (Thomas Lavy, and Strauss,
1995) In the latter two cases, these proxies were found to be
useful and significant predictors of chuldren s nutritional status in
Cote d’Ivoire

In the analyss, the quality of care 1n the local cluster 15
measured using data on the range of services available at the
nearest hospital and/or health care center For famuly planning
this implies that the quality of famuly planning 1s measured by the
number of contraceptive methods that were recorded as being
available at the facility at the time of the survey The number of
such methods should serve as a useful proxy for the depth of
famuly planning services that are available to patrons those
facilities with low quality of services and an inability to provide
the full range of contraceptive methods should be less effective at
meeting the contraceptive needs of the local community Thuis lack
of service availability should translate into fertility behaviors that
are assoclated with imperfect fertihity control, mcluding lower
acceptance rates, greater likelthood of termination of use, and
greater unmet need for contraception The specific distribution of
services measured at the nearest hospital for each country in this
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analysis can be seen 1n Table A 3 below ¥ The final variable used
to measure the quality of services 1s represented by an additive
mdex of the available methods zero represents no services
available at the facility, whereas the highest number, which
depends on the total number of services recorded in the SAM,
represents all services available

For health services, a sumlar approach was taken to
measure quality In each country, the service availability module
assesses the number and type of health services provided at the
local facility The measures of interest 1n this study are the health
care services (whether curative or preventive) provided at the
nearest hospital, as well as those services at the nearest facility
As suggested above, an additive index of services should serve as
a proxy for the overall quality of the facility i providing health
care, although with some degree of measurement error Once
again, no standardized measure based on precisely the same
services 18 possible, since the SAM asks about different services
in different countries However, each SAM provided a useful set
of indicators that could be utiized to construct measures A
country-by-country breakdown of the number and type of health
services included in the index can be found in Table A 4 Unfortu-
nately, owing to the lack of variance 1n the indices, comparable

Table A 3 Family planning services at nearest hospital

measures of the quality of services for Kenya and Thailand could
not be employed 2

In summary, the Service Availability Module offers a
unique opportunity to describe the local service environment with-
i the cluster The variables derived from measures of the service
environment should prove useful 1n accounting for factors that are
not otherwise controlled through the individual and household
data alone Thus study has utilized the SAM 1n a variety of ways
It has created a measure of the continuous distance in kilometers
to the nearest health center and hospatal to capture of physical
distance between individuals and appropriate family planning and
health care By constructing a series of dichotomous variables to
measure the presence of certain outreach services, 1t 1s also able
to account for the unique role these services play 1n the service
provision environment Finally, the study has created a series of
indices which capture the quality of services provided in both
hospitals and health centers with regard to both fanuly planning
and health services Although merely an additive index of the
number of services (by type) provided by each facility, these
constructs should serve as useful proxies for the breadth of care
that 1s available

Family planning services at nearest hospital, Demographic and Health Surveys, 1987 1993

Dominican Egypt Kenya Philippines Thailand
Family planning service Republic 1991 1988 1993 1993 1987
Materials and information Y X o X .Y
Pull X X o X Y
IUD X X Y X Y
Injections X X - o
Condom X X e X of
Vaginal methods X o s -
Female sterthzation X e of X -
Male sterihization o o o X .
Other method unspecified o X _ o L

“ Not asked m SAM not applicable to country-specific service availability environment

¥ A similar additive index was created for the nearest health
facility (not shown) For Kenya 1993 and Thailand 1987 no assessment
of available family planmng services was carnied out 1n the SAM
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% Although these questions were asked in the SAM for these
two countries there were very few facilities 1n each cluster that did not
offer the full range of service



Table A 4 Health services at nearest hospital

Health services at nearest hospital, Demographic and Health Services, 1987-1993

Dominican Egypt Kenya Philippines Thailand
Health service Republic 1991 1988 1993 1993 1987
Famuly planning o X X X X
Prenatal care X o o X A
Delivery care X - XY X -
Postnatal care X - XY X -
Vaccimations X o XY X -
Child care X o . o of
ORT therapy X - - - X
Maternal and child health = X s -y xv
Radiology umt g X & - -
Dental climc - X -y - -
Emergency services - e S - XY
General services -~ ¥ . o X
Other medical services - X o o o

¥ Not asked n SAM, not applicable to country specific service availability environment
¥ Could not be utihized due to lack of variance across clusters
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Appendix B

Educational Systems

To understand school enrollment and educational
attainment 1n the five study countries, 1t 1s important to be farmlar
with certain structural aspects of their educational systems, such
as school starting ages, grade-to-grade promotion policies, the
duration of primary and secondary levels, and the critical transi-
tion points where performance on national exams may limit
opportunities for advancement Each country presents distinctive
structural features

Table B 1 summarizes the main elements of these
educational systems, not only at the time of the DHS surveys but
also for the relevant school years of all children 1n the sample age
6-18 % Egypt, Kenya, and Thailand have starting ages of 6,
whereas children do not normally begin primary school until age
7 in the Dominican Republic and the Philippines Six grades of
primary school characterize all school systems except for the
Kenyan system, where primary school lasts 8 years Neither the
Dominican Republic nor the Philippines imposes national exams
during the primary and secondary years, to determine pass rates
they rely instead on internal exams admunistered separately in
each school In Thailand, external exams are admmistered n
grades 2, 4, and 6 The Kenyan system 1is rather different,
allowing students to progress automatically from grade to grade
until the end of standard 8 in primary, a point when students sit
for a national exam that determines eligibility to enter secondary
school Roughly 44 percent of those completing primary school
m Kenya are able to enroll in secondary school (UNESCO,
1994) ® In Egypt, the critical transition points occur more
frequently, 1n that local exams are admimstered to all schools in

¥ In 1985 primary school 1n Kenya was expanded from 6 to 8
years Because the DHS data were collected 1in 1993, all children age 18
at the time of the survey (the oldest children in our sample) would have
been 101n 1985 this ensures that they would have been full participants
n the transition to 8 grades A reduction in the years of primary
schooling 1n Egypt from 6 to 5 years came 1n 1989 the year after the
1988 DHS was conducted thus allowing us to use the old system to
analyze the full sample of children Recent changes 1n the Dominican
Republic system have not been fully implemented and 1t appears that two
parallel systems are currently 1n place The traditional system had an
mtermediate phase of 2 years before full secondary whereas the reform
plan has 4 years of secondary following 6 years of primary with 2
additional years for umversity bound students The Thai system changed
from 7 to 6 years of primary 1n 1978 Thus an 18 year old in our sample
would have been 1n grade 3 or 4 of primary in 1978, thus being able to
complete primary under the new system

% This 15 based on the ratio of the number of students enrolled
1n the first grade of secondary (1992) to the number of students 1n the last
year of primary (1990) Thus figure 1s likely to be an overestimate Data
for 1991 are not yet available (UNESCO, 1994)
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a district at the end of grades 2, 4, and 6 A national exam for
basic education 1s admunistered at the end of grade 9 (the last year
of the preparatory level) Results of this exam determine whether
a student can proceed to the secondary level on an academic track
or will only be eligible for technical school All systems except
the Phlippines have a total of 12 years of primary and secondary
schooling, the Philippines is unusual 1n having only 10 years of
schooling prior to university

As discussed 1n the text, for four of these countries the
DHS survey provides current status data on children’s schooling
only through the household rosters, the exception being Thailand
where the data are drawn directly from birth histories  Apart from
Thailand, therefore, only those children of school age who are still
resident 1n the household can be linked to data on therr mothers
In view of the potential difficulties of the DHS design, our
analyses are limited to resident children of school age who are no
older than 18 The 1ssues are further discussed 1n Appendix C

In Figures B 1 to B 5, the DHS current status data are used to
show patterns of educational progress for each country ** The
horizontal axes begin with the age at which children are meant to
start grade 1 of primary school * The children who are currently
enrolled are divided into two groups those whose age 1s appropri-
ate to the grade (labeled “okay™) and those who are over age
ether because of a late start or because of grade repetition

3! These figures compare children of different ages at a
particular point 1n tme and thus reflect both secular trends and life cycle
changes Although we would like to use the data to form a profile of
school participation for the current cohort of school age children we
know that patterns of school participation have been changing over the
decade preceding the DHS surveys As overall enrollment rates rise we
would expect to see the trends reflected in decliming proportions of
children never 1n school at younger ages Interestingly 1n our sample of
countries this pattern 1s clearly apparent only in Egypt Indeed the
picture for the Domimican Republic suggests a deteriorating situation
with 6 percent of 18 year-olds never having attended school but as many
as 14 percent of 11 year-olds This detertoration 1s confirmed by a recent
World Bank (1995) assessment

*# School participation can begmn before the first grade of
primary 1n preprimary, nursery or kindergarten The prevalence of
preschool attendance vanes from country to country as does 1ts content
Because little 1s known about preschool 1t has been excluded here so that
all the figures can be presented on a comparable basis
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Figure B 1 Children’s educational progress by age, all children co-resident with mothers, Egypt 1988
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(“behind”) #* Students who have been to school but are not
currently 1n school are labeled as “dropped ™

In Figures B 1 and B 2, Egypt and Kenya are compared, both
countries have a normal starting age of 6 for the primary level
The patterns reveal a striking contrast In Kenya, starting ages are
flexible with children continuing to enter primary until age 113
Late entry 1s the major factor causing children to be behind grade
for their age With 8 grades of primary and automatic promotion
from grade to grade, drop-out becomes significant only when
children reach the end of primary and sit for the national KCPE

3This follows the approach used by Lloyd and Blanc (1996) 1n
their analyses of children’s schooling 1n Africa Children are classified
as behind grade level 1f their number of grades completed 1s less than the
number of years that would be completed if they started school within
two years of the recommended starting age 1n the country according to
UNESCO (1994) and attended continuously from that age onward
Spectfically, achild 1s behind grade level if competed years of education,
current age (recommended starting age + 2) The two year adjustment
1s due to the fact that children tn any given grade may be observed at one
of two ages (for example, a child starting school at age 6 will turn 7
during first grade) coupled with an additional adjustment to produce a
conservative estimate of the proportion of children behind grade level
given possible age and grade misreporting Thus 1n a country with a
school starting age of 6, enrolled children who have completed grade 1
by age 8 would be classified as “at grade level

3 In Kenya, the preschool sector 1s large and growing One
reason for the high enrollment 1n preschool may be that 1t 1s increasingly
a requirement for admission to primary (Appleton 1995) In our sample
40 percent of 6 year olds in Kenya were 1n nursery, 25 percent of
children age 7 12 percent of children age 8 and 4 percent of chuldren age
9
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exam Given the limut on places 1n the first form of secondary,
only the top-scoring 40 percent of Kenyan students can continue
to secondary On the positive side, relatively few students have
never been to school

In Egypt, aheavily bureaucratized school systemenforces
a strict age of entry Students who have not gained a place 1n
school by age 7 are therefore unlikely to have the opportunity to
attend later As a result, enrollment 1n primary 1s exceptionally
high by age 7 (with 87 percent enrolled compared with 61 percent
i Kenya at the same age) but begins to drop off by age 9 The
percentages never enrolled are noticeably higher than in Kenya
and drop-out begins to occur at a steady rate at age 10, when
students sit for a series of standard exams at the end of grades 2,
4, 6, and (most 1mportant) grade 9 Relatively few students
appear to be behind grade for thetr age, suggesting that those who
are not able to keep up are more likely to drop out

Figures B 3 and B 4 compare the Philippines and the
Domimican Republhic In the Philippines, almost all children
eventually enter school and most have entered by age 9 Most
children are able to complete the 6 primary grades, but partici-
pation begins to fall off during the 4 years of secondary Late
entry and repetition do not appear to be important problems By
contrast, in the Domunican Republic, late entry 1s evidently
common, with children behind grade representing almost half of
all school attending students between ages 11 and 16

Figure B 5 shows the Thailand data In Thailand, most
students start school by age 7-8 and those who remain 1n the
system keep pace at the appropnate grade for therr age However,
beginning at the end of primary school, the dropout rate increases
markedly and continues increasing throughout secondary school



Figure B 2 Children’s educational progress by age, all children co-resident with mothers, Kenya 1993

100%

80%

60%

40%

20%

0%
6 7 8 g 10 11 12 13 14 15 16 17 18

Child's age
kay EEBehind MDropped CiNever|

Note Preschool enrollment not included

Figure B 3 Chuldren’s educational progress by age, all children co-resident with mothers, Philippines 1993
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Figure B 4 Children’s educational progress by age, all children co-resident with mothers, Domumcan Republic 1991
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Figure B 5 Children’s educational progress by age, all children co-resident with mothers, Thailand 1987
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Appendix C

Issues in Linking Data on Children’s Schooling

In all study countries except Thailand, data on children’s
schooling are available only 1n the DHS household rosters When
such data are to be linked to information taken from mothers, as
1n this study, there are selectivity brases that require investigation

The main difficulty 1s that chuldren who no longer reside
with therr mothers cannot be linked In settings where child
fostering 1s prevalent, or where marriage dissolution causes
children to live with relatives other than their mothers, these are
particular concerns There 1s a general concern 1n that the older
the child in question, the more likely he or she 1s to have moved
away

As discussed 1n the text, these 1ssues were confronted 1n
deciding on an upper age cut-off for the chuldren whose schooling
levels were to be investigated We settled on age 18 as the
appropriate age, this following an examination of the DHS
household roster data on children’s residence In the study
countries, the percentages of children still residing with their
mothers as of this age exceeds 60 percent Moreover, an exami-
nation of schooling data for all resident children aged 18 and
younger, and a comparison to the data dertved from the subset of
children who still reside with their mothers, showed no important
differences

This point 1s llustrated n Figures C 1 to C 4, which are
analogous to those presented for the subset of linked children in
Appendix B, but which show the distribution of school status for
all children 1n the household A country-by-country comparison
of these figures to their counterparts based on the inked children
shows that the differences are very small Indeed, no systematic
difference can be detected We are therefore reasonably satisfied
that no serious selectivity bias contaminates the schooling data for
linked children

Further difficulties arise in matching information dertved
from birth histories for resident children to the schooling data

collected 1n the DHS household roster No umique identifier
exists for children that would allow therr records 1n the birth
history and household rosters to be directly jomned It was
therefore necessary to devise an algorithm to search for matches

From the birth history, information was extracted on the child’s
sex and age, together with the wline variable that identifies, or
should 1dentify, the location of the mother’s record 1n the house-
hold roster All household members whose parents live n the
household should have listed the line number of their parents In
principle, therefore, all resident children of the imterviewed
woman should list wline as thewr mother’s line number Each such
child should then be recorded 1n the household roster as having
the same sex and age as derived from the birth history

That at least 1s the principle 1n matching, but 1n practice
there 1s much vaniation in the extent to which data from the birth
history and household roster agree Age 1s recorded 1n years 1n
the household roster, whereas finer detail 1s available 1n the birth
history, moreover, achild’s age would not typically be reported by
that chuld’s mother in the household roster Some children
described by the mother as living with her do not appear at all in
the household roster, other children of the same sex and age may
appear 1n the roster, yet do not list wline as the line number of
their mothers

In view of these difficulties, a matching rule was adopted
that declared as “matched” those children whose age in the
household roster was within 2 years of the age derived from the
birth history A secondary or residual category of “matched”
children was also established, defined to include those who did
not hist wine as their mother’s line number, yet who were of the
same sex and age as (otherwise unmatched) children An analysis
was then conducted of the differences between the various
categories of matched and unmatched children, this did not reveal
any systematic patterns that could threaten the schooling analyses
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Figure C 1 Children’s educational progress by age, all children 1n sampled households, Egypt 1988
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Figure C 2 Children’s educational progress by age, all children 1n sampled households, Kenya 1993
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Figure C 3 Children’s educational progress by age, all chuldren in sampled households, Philippmes 1993

80%

60%

40%

20%

0%
7 8 9 10 11 12 13 14 15 16 17 18

Child's age
#Okay E2Behind MDropped CINever|

Note Preschool enrollment not included

Figure C 4 Children’s educational progress by age, all chuldren 1n sampled households, Dominican Republic 1991
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Appendix D

Summary of DHS-1, DHS-II, and DHS-III Surveys, 1985-1997

Regionand  Date of Sample  Male/Husband Supplemental Studies Modules
Country Fieldwork Implementing Organization Respondents Size Survey and Additional Questions
SUB SAHARAN AFRICA
DHS I
Botswana Aug-Dec 1988 Central Statistics Office AW 15 49 4 368 AIDS PC adolescent fertihty
Burundi Apr Jul 1987 Département de la Population AW 15-49 3970 542 Husbands CA SAL adult mortality
Mimstére de 1 Inténeur
Ghana Feb May 1988 Ghana Statistical Service AW 15 49 4488 943 Husbands CA SM WE
Kenya Dec May 1988/89  National Council for Population AW 15 49 7150 1 133 Husbands
and Development
Liberia Feb Jul 1986 Bureau of Statistics AW 1549 5239 TBH employment status
Mimstry of Planning and Economic
Affairs
Mal Mar Aug 1987 Institut du Sahel AW 15-49 3200 970 Men 20 55 CA VC childhood
USED/CERPOD physical handicaps
Ondo State Sep Jan 1986/87  Mumstry of Health Ondo State AW 15 49 4213 CA TBH
Nigenia
Senegal Apr Jul 1986 Direction de la Statistique AW 15 49 4415 CA CD
Mimnstére de 1 Econome et
des Finances
Sudan Nov May 1989/90  Department of Statistics EMW 15-49 5860 FC M MM
Mimstry of Economic and
Nattonal Planning
Togo Jun Nov 1988 Unité de Recherche Démographique AW 15 49 3360 CA SA],
Umversité du Benin marrtage history
Uganda Sep Feb 1988/89  Mmstry of Health AW 15 49 4730 CA SAI
Zimbabwe Sep Jan 1988/89  Central Statistical Office AW 15 49 4201 AIDS CA PC SAL WE
DHS II
Burkina Faso Dec Mar 1992/93  Institut National de la Statistique AW 15 49 6354 1 845 Men 18+ AIDS CA MA SAI
et de la Démographie
Cameroon Apr Sep 1991 Darection Nationale du Deuxiéme AW 15 49 3871 814 Husbands CA CD SAl
Recensement Général de la
Population et de 1 Habtat
Madagascar ~ May Nov 1992 Centre National de Recherches AW 15 49 6 260 CA MM SAI
sur I Environement
Malaw1 Sep Nov 1992 National Statistical Office AW 15 49 4850 1151 Men2054  AIDS CA MA MM SAI
Namibia Jul Nov 1992 Mumstry of Health and Social Services AW 15 49 5421 CA CD MA MM
Central Statistical Office
Niger Mar Jun 1992 Direction de la Statistique et des AW 15 49 6 503 1 570 Husbands CA MA MM SAI
Comtes Nationaux
Nigena Apr Oct 1990 Federal Office of Statistics AW 15 49 8781 CA SAI
Rwanda Jun Oct 1992 Office National de la Population AW 15 49 6551 598 Husbands CA
Senegal Nov Aug 1992/93  Darection de la Prévision et AW 15-49 6310 1436 Men 20+ AIDS CA MA MM SAI
de la Statistique
Tanzama Oct Mar 1991/92  Bureau of Statistics AW 15-49 9238 2114Men1560  AIDS CA MA SAI
Planmng Comimussion
Zambia Jan May 1992 University of Zambia AW 15 49 7 060 AIDS CA MA
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DHS IMI

Benin Jun Aug 1996 Institut National de 1a Statisique AW 15-49 5491 1535Men2064  AIDS CA MA MM SAI
Central Sep Mar 1994/95  Drrection des Statistiques AW 15 49 5884 1729Men1559  AIDS CA CD MA MM SAl
African Démographiques et Sociales
Republic
Comoros Mar May 1996 Centre National de Documentation AW 15 49 3050 795 Men 15 64 CA MA
et de la Recherche Scientifique
Céte d Ivowre  Jun Nov 1994 Institut National de la Statistique AW 15 49 8099 2552Men 1249  CA MA SAI
Entrea Sep Jan 1995/96  National Statistics Office AW 15 49 5054 1114Men1559  AIDS CA MA MM SAl
Ghana Sep Dec 1993 Ghana Statistical Service AW 15 49 4562 1302Men 1559 CA MA
Kenya Feb Aug 1993 National Council for Population AW 15-49 7 540 2336 Men 1554  AIDS CA MA, SAI
and Development
Madagascar  Sep Dec 1997 Institut National de la Statishique AW 15-49 7 060 AIDS CA MA
Drirection de la Démographie
et des Statistiques Soctales
Malawy Jun Oct 1996 National Statstical Office AW 15 49 2683 2658 Men 15-54  AIDS
(KAP)
Mah Nov Apr 1995/96  CPS/MSSPA et DNSI AW 15 49 9704 2474Men1559  AIDS CA MA MM SAI
Mozambique  Mar Jul 1997 Instituto Nacional de Estatistica/ AW 15 49 8779 2335Men 1564 CA MA MM SAl
Minsstéro de Saude
Senegal Jan Apr 1997 Division de Statistiques AW 1549 8593 4 306 Men 20+ AIDS
(Interum) Démographiques Direction de la
Prévision et de la Statistique
Tanzama Jul Sep 1994 Bureau of Statistics AW 15 49 4225 2097Men 1559  AIDS PC
(KAP) Planning Commussion
Tanzama Jun Oct 1995 Bureau of Statistics AW 15-49 2130 Adult and childhood mortality
(In depth) Planning Commission estimation
Tanzama Jul Nov 1996 Bureau of Statistics AW 15 49 8120 2256Men1559  AIDS CA MA MM
Planning Commussion
Uganda Mar Aug 1995 Statistics Department AW 15 49 7070 1996 Men 1559  AIDS CA,MA MM SAl
Mimistry of Finance and
Economic Planning
Uganda Oct Jan 1995/96 Institute of Statistics AW 20 44 1750 1 356 Partners Negotiating reproductive outcomes
(In depth) and Apphed Economics
Makerere Umversity
Zambia Jul Jan 1996/97 Central Statistics Office AW 15-49 8021 1849 Men 15 59 AIDS CA MA MM
Zimbabwe Jul Nov 1994 Central Statistical Office AW 15 49 6128 2141 Men 1554  AIDS CA MA MM PC SAI
NEAR EAST/NORTH AFRICA
DHS I
Egypt Oct Jan 1988/89 National Population Council EMW 15-49 8911 CA CD MM PC SAI WE WS
Morocco May Jul 1987 Ministére de la Santé Publique EMW 15 49 5982 CACD S
Tunisia Jun Oct 1988 Office National de la Famulle EMW 15 49 4184 CA S SAI
et de la Population
DHS I
Egypt Nov Dec 1992 National Population Council EMW 1549 9864 2 466 Husbands CA MA PC SM
Jordan Oct Dec 1990 Department of Statistics EMW 1549 6461 CA SAl
Mimistry of Health
Morocco Jan Apr 1992 Minstére de la Santé Pubhique AW 15-49 9256 1 336 Men 20 70 CA MA MM SAI
Yemen Nov Jan 1991/92  Central Statstical Organization EMW 15 49 5 687 CA CD SAI
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DHS I

Egypt Nov Jan 1995/96  National Population Council EMW 1549 14779 CA,FC MA, Ws
Jordan Jun Oct 1997 Department of Statistics EMW 1549 5548 AIDS CA MA MM
Morocco Apr May 1995 Minstere de la Santé Pubhique AW 15 49 4753
(Panel)
ASIA
DHS I
Indonesta Sep Dec 1987 Central Bureau of Statistics EMW 1549 11884 PC SM
National Family Planmng
Coordinating Board
Nepal Feb Apr 1987 New Era CMW 1549 1623 KAP gap survey
(In depth)
Sr1 Lanka Jan Mar 1987 Department of Census and Statistics EMW 1549 5865 CA NFP
Ministry of Plan Implementation
Thailand Mar Jun 1987 Institute of Population Studies EMW 1549 6775 CA § SAl
Chulalongkorn University
DHS I
Indonesia May Jul 1991 Central Bureau of Statistics EMW 1549 22909 PC SM
NFPCB/MOH
Pakistan Dec May 1990/91  National Institute of Population EMW 1549 6611 1 354 Husbands CA
Studies
DHS III
Bangladesh Nov Mar 1993/94  Mitra & Associates/NIPORT EMW 1049 9640 3 284 Husbands PC SAI SM
Bangladesh ~ Nov Mar 1996/97 Mitra & Associates/NIPORT EMW 1049 9127 3346 EMM CA MA SM
Indonesia Jul Nov 1994 Central Bureau of Statistics/ EMW 1549 28168 MM PC SAIL SM
NFPCB/MOH
Kazakstan May Aug 1995 Institute of Nutrition AW 15 49 3771 CA MA
National Academy of Sciences
Kyrgyz Aug Nov 1997 Institue of Obstetrics and AW 15-49 3848 CA MA anemia testing
Republic Pediatrics
Nepal Jan Jun 1996 Ministry of Health/New ERA EMW 1549 8429 CA, MA MM
Philippines Apr Jun 1993 National Statistics Office AW 15 49 15029 MM SAI
Turkey Aug Oct 1993 General Directorate of MCH/FP EMW <50 6519 CA MA
Mimstry of Health
Uzbekistan Jun Oct 1996 Research Institute of AW 15 49 4415 CA MA
Obstetrics and Gynecology
LATIN AMERICA/CARIBBEAN
DHS I
Bolivia Feb Jul 1989 Instituto Nacional de Estadistica AW 15 49 7923 CA CD MM PC S WE
Bolivia Feb Jul 1989 Instituto Nacional de Estadistica AW 15 49 7923 Health
(In depth)
Brazl May Aug 1986 Sociedade Civil Bem Estar AW 15 44 5892 CA S SM abortion
Famuliar no Brasil young adult use of contraception
Colombra Oct Dec 1986 Corporaci6n Centro Regional de AW 15-49 5329 CA PC S SAI SM
Poblaci6n, Ministerio de Salud
Dominican  Sep Dec 1986 Consgjo Nacional de Poblaci6n AW 1549 7 649 CA NFP S SAI family
Republic y Farmihia planning communzcation
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Dominican Sep Dec 1986 Consejo Nacional de Poblacién AW 15-49 3885 § SAI
Republic y Familia
(Experimental)
Ecuador Jan Mar 1987 Centro de Estudios de Poblacién AW 15-49 4713 CD SAI employment
y Patermdad Responsable
El Salvador ~ May Jun 1985 Asociacién Demogréfica Salvadorefia AW 15 49 5207 CA,S TBH
Guatemala Oct Dec 1987 Instituto de Nutrici6n de Centro AW 15 44 5160 CA S SAI
Aménica y Panamé
Mexico Feb May 1987 Direcci6n General de Planificacién AW 15 49 9310 NFP § employment
Famihar Secretarfa de Salud
Peru Sep Dec 1986 Instituto Nacional de Estadfstica AW 15 49 4 999 NFP employment,
Peru Sep Dec 1986 Instituto Nacional de Estadfstica AW 15 49 2534
(Expenimental)
Tnmdadand May Aug 1987 Family Planning Association AW 15-49 3806 CA NFP breastfeeding
Tobago of Trimidad and Tobago
DHS I
Brazil (NE) Sep Dec 1991 Sociedade Civil Bem Estar Familiar AW 15 49 6222 1 266 Husbands AIDS PC
no Brasil
Colombia May Aug 1990 PROFAMILIA AW 15 49 8644 ADS
Dominican Jul Nov 1991 Instituto de Estudios de Poblaci6n AW 15 49 7320 CA MA, S SAI
Republic y Desarrollo (PROFAMILIA) Oficina
Nacional de Plamficaci6n
Paraguay May Aug 1990 Centro Paraguayo de Estudios AW 15 49 5827 CA SAI
de Poblaci6n
Peru Oct Mar 1991/92  Instituto Nacional de Estadistica AW 15-49 15 882 CA MA MM SAI
¢ Informdtica
DHS I b
Bolivia Nov May 1993/94  Instituto Nactonal de Estadistica AW 15 49 8603 AIDS CA CD MA MM S SAI
Brazil Mar Jun 1996 Soctedade Civil Bem Estar AW 15 49 12612 2949Men1559  AIDS CA MA MM PC S
Famihiar no Brasil
Colombia Mar Jun 1995 PROFAMILIA AW 15 49 11 140 AIDS CA MA PC
Domintcan Aug Dec 1996 CESDEM/PROFAMILIA AW 15 49 8422 2279Men 1564 CA MA
Repubhic
Guatemnala Jun Dec 1995 Instituto Nacional de Estadfstica AW 15-49 12 403 AIDS CA MA MM §
Hait1 Jul Jan 1994/95 Institut Haitien de 1 Enfance AW 15 49 5356 1610Men 15-59  AIDS CA CD MA SAl
Peru Aug Nov 1996 Instituto Nacional de Estadistica AW 15 49 28 951 2487 Men 15 59 CA MA MM
e Informética
2 No health or birth history section 1n questionnaire
Household questionnaire was administered 1n 26 144 households
AIDS acquired immune deficiency syndrome FC female circumcision S sterthzation
AW all women M mugration SAI service availability information
CA child anthropometry MA maternal anthropometry SM  social marketing
CD causes of death (verbal reports of symptoms) MM maternal mortality TBH truncated barth history
CMW  currently married women NFP natural famly planning VC value of cluldren
EMW ever marmed women PC pill comphance WE women s employment
WS women s status
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