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Preface

One of the most slgmflCant contnbuuons of the DHS
program 1S the creatiOn of an 1Oternauonally comparable body of
data on the demographlc and health charactensucs ofpopulauons
10 developmg countnes The DHS Analyncal Reports senes and
the DHS Comparatzve Studzes senes exalTIlne these data across
countnes 10 acomparauve framework, focus1Og on spec1fic tOP1CS

The overall objecuves of DHS comparauve research are to
descnbe sllTIllar1UeS and differences between countnes and
regions, to h1ghhght subgroups W1th spec1f1c needs, to prov1de
mformauon for pohcy formulauon at the mternauonallevel, and
to eXalTIlne mdiV1dual country results m an mternatlOnal context
Whl1e Comparatzve Studzes are pnmarl1y descnpuve, Analytlcal
Reports uuhze a more analyncal approach

The comparauve analys1s of DHS data 1S carned out
pnmarl1y by staff at the DHS headquarters 10 Calverton, Mary
land The tOp1CS covered are selected by staff10 conjuncuon w1th
the DHS SC1enuf1c Adv1SOry COmlTIlttee and USAID

The Analytzcal Reports senes 1S compnsed of m-depth,
focused studies on a var1ety of substant1ve tOp1CS The studies
employarange ofmethodolOgies, 10cludmgmuluvar1ate stausucal
techmques, and are based on a varmble number of data sets
depend10g on the tOp1C under study

It 1S anuc1pated that the Analyncal Reports w1ll enhance the
understandmg of slgmf1cant 1ssues m the f1elds of mternatlOnal
populauon and health for analysts and pohcymakers

Martm Vaessen
Project D1rector
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Executive Summary

ThIS report explores the consequences of IInperfect fertilIty
control for VarIOUS dImenSIOns of chIldren's human capItal
formatIon-theIr survival, health, and schoolIng-usmg Demo
graphIC and Health Surveys (DHS) data from fIve countries across
a range of demographic and development regtmes InformatIon on
women's fertIlIty preferences IS used to mvestIgate two conceptu
ally dIstInct aspects of Imperfect fertIlIty control umntended
fertIlIty and excess fertIlIty The concept of umntended fertIlIty
refers to bIrthS that were either unwanted at the tIme of conceptIon
or whose conceptIOn was mIstImed Excess fertIlIty IS defIned as
occurnng If the woman's panty at survey exceeds her Ideal famIly
SIze The aIm of thIS report IS to determtne whether such departures
from women's preferences have ImplIcatIons for Investments In the
human capItal of theIr chIldren The countries Included m 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
permtts exploratIOn of thIS tOPIC for countries at dIfferent stages of
development USIng a wealth of data about fertIlIty preferences
combIned WIth key mdtcators of chIldren's nutrItIonal status,
surVIval, and schoolIng The DHS also proVIdes measures ofaccess
to servIces at the communIty level In famIly planmng, health, and
schoolmg Among the DHS surveys for WhICh such data are
aVaIlable, the fIve countrIes selected exemplIfy the mIddle to later
phases of demographIC and development tranSItIons Taken
collectIvely, they represent major regIons of the developmg world
and a varIety of cultural contexts, WIth total fertIlIty rates as low as
22m ThaIland and as hIgh as 5 3 m Kenya The hIghest rate of
unwanted fertIlIty IS m Kenya (1 9) and the lowest In ThaIland (0 4)
In between these extremes, unwanted fertIlIty rates are 0 7 m the
DOmImcan RepublIc, 1 2 In the PhilIppInes, and 1 6 In Egypt

Do umntended and excess fertIlIty have measurable conse
quences for children? The demographIC lIterature, reVIewed In 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 lIkely to be sItuatIon-dependent, WIth conse
quences varymg In nature and seventy accordtng to the SOCIoeco
nOmIC pOSItIon of the famtly and the surroundIng econOmIC and
polIcy enVIronment It would be naIve to expect an unwanted child
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 pohcy, and the
stage of econOmIC development and demographIC tranSItIon of the
country To date, no study has conSIdered whether the sOCIetal-level
consequences ofaddttIonal unwanted bIrths are lIkely to differ from
the consequences of addItIonal wanted bIrthS DIfferentIal conse
quences are plaUSIble, In part because unwanted and excess fertIlIty
are not umformly dIstrIbuted over the populatIon of parents, as
shown In the report

The analyses pursued here are based on econOmIC models of
famtly declslonmaktng Models such as these are bUIlt on the
premIse that deSIred fertIlIty and deSIred levels of chIldren's health
Investment and schoolmg are JOIntly determtned outcomes of a
common set of exogenous determtnants DeSIred fertIlIty IS not, In
Itself, a causal determtnant of deSIred children's schoolIng, neIther
IS deSIred schoolIng a causal determtnant of fertIlIty The key POInt
for thIS research IS that It IS only the unIntended or excess aspects
of fertIlIty that can functIon as causal determtnants of chIld
Investment This IS because UnIntended or excess fertIlIty can be
regarded as exogenous shocks that dtsplace parental mvestment
strategtes from what would otherwIse have been optImal For this
reason, the empmcal models estImatIng the determtnants of chIld
surVIval, health, and educatIon Include a measure of umntended or
excess fertIlIty as such, rather than fertIlIty overall

Two IndIcators have been used to charactenze each of the
follOWIng three broad aspects of chIldren's human capItal Invest
ment chosen for InvestIgatIon the probabzbty ofsurvlvalfrom blrth
to age 5, WIth a separate focus on neonatal mortalIty nsks and the
nsks from the postneonatal penod to age 5, nutntlOnal status, as
measured by helght-for-age and welght-for-helght expressed In
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, m the empmcal analySIS, the ImplIcatIons of
two aspects of Imperfect fertIlIty control are explored The
flrst-excessfertzbty-Is denved from comparIng a woman's actual
fertIlIty WIth the Ideal famtly SIze she expressed on the date of the
fertIlIty survey When actual fertIlIty IS greater than the Ideal, this
IS defmed as excessfertdzty The measure descnbes the SItuatIOn of
a famtly rather than any partIcular chIld In that famtly In contrast
to the famIly-level nature of excess fertIlIty, the second dtmensIOn
of Imperfect fertIlIty control-unmtended fertzbty-Is based on
blrth-by-blrth 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 IS defIned as unmtended fertzlzty These
two measures are conceptually dIStInCt A woman could report her
last bIrth as bemg wanted at the tIme of conceptIon and, dunng the
same DHS mtervIew, report excess fertlhty m the present WIthout
bemg mconsIstent This could occur because of changmg CIrcum
stances between the tIme of her pregnancy and the tIme of the
survey which led to a change In VIews about Ideal famtly size In
the same way, a woman who reports not haVIng wanted a particular
pregnancy m the past could report no excess fertIlIty In the present
If her CIrcumstances had changed to accommodate the InItIally
unwanted pregnancy

The empmcal analysIs begtns WIth a multIVarIate analySIS of
the determtnants of excess and unwanted fertIlIty WIth the
exceptIon of Kenya, the contributIon of less-educated women to the
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aggregate pool of unwanted and excess births IS found to be
dIspropOrtIonate to therr numbers Tlus has Important ImplIcatIons
at the SOCIetal level for both the growth rate of the (future) labor
force and ItS educatIonal compOSItIon The separate role that access
to servIces and programs plays 10 reduc10g unwanted and excess
fertIlIty appears to be weak The 10dependentrole ofservIce qualIty
could not be assessed

In the multIvanate analySIS of consequences of llnperfect
fertIlIty control, each dImenSIOn of cluld mvestment-survIVal,
nutrItIonal status, and educatton-Is exammed, fIrst m a baselIne
equatIon havmg no mtended or excess ferttlIty measures and,
subsequently, WIth these measures mcluded, so as to hIghlIght the
addItIOnal effects of Imperfect fertIlIty control FIve varIables were
created to capture dIfferent dImenSIOns of Imperfect control (I) a
measure of excess fertIlIty at the ttme of the survey, (2) whether a
partIcular chIld's panty exceeds the mother's expressed Ideal, (3)
whether the chIld's parIty exceeds the mother's Ideal by 2 or more,
(4) an mdIcator of whether the conceptIOn of a partIcular cluld was
VIewed as mIstImed at the ttme of pregnancy, and (5) an mdlcator
of whether the chIld was unwanted at the ttme of pregnancy These
measures allow for mvestIgatIon of croSS-SIblIng effects as well as
effects for the chIld m questIon

WIth respect to mortalIty, the most conSIstent and trustworthy
eVIdence on consequences concerns bIrth Interval effects, WhICh
exert a very Important mfluence on mortalIty nsks Because not all
women regard short mtervals as mstances of fertIlIty mIsttmIng,
only a portIon of the bIrth mterval effects can be attrIbuted to
Imperfect fertIlIty control Apart from the bIrth mterval effects,
there IS eVIdence that excess fertIlIty IS lInked to hIgher mortalIty
nsks m Egypt, the PhIlIppInes, and ThaIland

WIth respect to nutrItton, SIgnIfIcant effects of excess and
unwanted fertIlIty appear only m the DOmInIcan RepublIc, where
theyare negatIvely asSOCIated WIth helght-for-age The coeffICIents,
mterpretable m tenns of Z-score percentages, mdlcate that excess
and UnIntended fertIlIty produce a shortfall m helght-for-age that
ranges from a fIfth of a standard deVIatIOn to Just short ofa thrrd of
a standard deVIatIon These may not appear to be large effects, but
theIr SIze should be Judged m relatIon to the performance of other
SOCIOeCOnOmIC covanates, whIch generated very few effects of
substantIve Importance

The results for educatIon are somewhat stronger than for chIld
mortalIty and nutrItIOn In the DOmInIcanRepublIc, the PlulIppmes,
and ThaIland, both unwanted and excess fertIlIty are clearly
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assocIated WIth reductIons In theeducatIonal attammentofchIldren
These coeffICIents are lughly slgmflcant m statIstIcal tenns but
relattvely small msubstantIve tenns For example, m no case do we
predIct an average dIfference of more than one year of completed
schoolIng for chIldren m famtlIes WIth and WIthout excess or
unwanted fertIlIty Effects of thIS sIze should not be dISmIssed, but
they pale by companson to the mfluence of covarlates such as
mother's educatIon

In collectmg results across the three dImenSIOns of cluld
Investment, an mteresttng pattern emerges The levels of unwanted
and excess fertIlIty are hIghest m Egypt and Kenya Yet, apart from
the blrth-mterval effects, the famtly-Ievel consequences of such
fertIlIty are most clearly apparent only m the DOmInIcan RepublIc,
the PhllIppmes, and ThaIland, countrIes that, If not wealthy by
mternattonal standards, are certamly better off than Egypt and
Kenya

What can account for such a pattern? In envIronments where
parents are generally more effectIve m controllmg the tImIng of
bIrths and adhenng to theIr deSIred number of cluldren, an unm
tended bIrth may be perceIved as less lIkely and thus, when It
occurs, may be more dIsruptIve to famtly-buIldIng strategIes
Moreover, It IS reasonable to expect that for the famtly as a whole,
the dIsruptIOn occasIOned by an unmtended bIrth may be greater
where three condItIons obtam the returns to human capItal
mvestment are perceIved to be conSIderable, the (dIrect) costs of
that mvestment are also conSIderable, and there eXIst reasonably
strong preferences for equalIzmg mvestments across chIldren An
addItIonal consIderatIOn IS that the reports ofUnIntended and excess
fertIlIty are those of women rather than therr spouses In Egypt,
women may cede declsIOnmakmg authonty 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 mIght be qUIte dIfferent A closely related pomt IS that there
IS no measure of the mtenslty of preferences m any of these
countrIes, that IS, of the degree ofmotIvatIon to aVOId excess famtly
sIze or unIntended bIrths It IS plaUSIble that m Egypt and Kenya,
countrIes that are stIll m the mtermedlate stages of demograpluc
tranSItIon, such motIvatIons may often be superfICIal or clouded by
ambIgUIty and second thoughts AddItIOnal contmgencles anse m
Kenya, where, as In much ofsub-Saharan Afnca, there are pOSSIbIl
ItIes for meetIng unantIcIpated chIld-reanng costs through SIblIng
chams ofsupport and networks ofrelatIves The concludmg sectIon
of the report places these IntrIguIng but deCIdedly mIxed fIndIngs m
perspectIve, and offers suggestIons regardIng pnontIes and modes
of InvestIgatIon for future research



1 Introduction

The mdIvidual welfare ratIonale for famIly plannmg
programs rests on the belIef that famIly planmng programs
proVIde the means for mdIviduals to match fertIlIty to reproduc
tIve deSIres The benefIts secured by effectIve fertIlIty control are
largely measured by the costs aVOIded, that IS, by the costs that
undeSIred conceptIons and bIrthS would otherwIse Impose What
IS really known of such costs m developmg countnes? In turmng
to the demographIc lIteratllre, 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 famIly, or SOCIety at large In fact, the lIterature IS all but
sIlent on these matters In thIS report, the ImplIcatIOns for
chIldren WIll be explored, WIth a focus on the dImenSIOns of
survIval, health, and schoolmg Each of these IS an aspect ofwhat
econOmIsts term "human capItal," and our research thus seeks to
determtne whether Imperfect fertIlIty control has measurable
consequences for human capItal formatIon If such a lInk can be
establIshed, It would greatly strengthen the ratIonale for proVIdmg
famIly planmng

We take advantage of a combmatIon of data that IS very
nearly umque to the DemographIc and Health Surveys detatled
measures of parental fertIlIty preferences and mformatIve (If
somewhat less detatled) dataon the three dImenSIons ofchIldren's
human capItal Two aspects of Imperfect fertIlIty control are
explored unmtended fertdtty, by WhICh IS meant the bIrth of
chIldren whom the mother reports were eIther unwanted at the
tIme of conceptIon or whose conceptIon was mIstImed, and
excess ferttbty, a phrase that refers to the bIrth of more chIldren
than ImplIed by the mother's expressed famIly SIze Ideal As we
expect the consequences of Imperfect fertIlIty control to vary

accordIng to settIng, a range ofregIOnal and cultural contexts wIll
be conSIdered Usmg cntena to be dIscussed later m thts report,
fIve countnes have been selected for study-the DOmImcan
RepublIc, Egypt, Kenya, the PhilIppmes, andThaIland Certatnly,
these countrIes do not represent the whole of the developmg
world, but when taken together, they encompass much of Its
SOCIOeCOnOmIc and demographIC vanatIon

The rematnder of the report IS orgamzed as follows
SectIon 2 mtroduces general concepts and reVIews the rather
modest empmcal lIterature concerned WIth the consequences of
unwanted or excess fertIlIty In the next two sectIons, the speCIfIC
concepts of unmtended and excess fertIlIty are brought to the
forefront, and effort IS made to Isolate theIr dIstInct features as
well as theIr common elements SectIon 3 develops a SImple
econOmIC model of declslonmakmg about fertIlIty and chIld
mvestment and embeds that model m the larger context of the
demographtc tranSItIon SectIon 4 deSCrIbes the speCIal advan
tages of DHS data for thts analySIS and dIscusses ItS mherent
lImItatIons In SectIon 5, the determtnants of umntended chIld
beanng and excess fertIlIty are mvestIgated SectIon 6 presents
the empmcal fmdIngs on consequences, as expressed m 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 unmtended chIld,
and for all chIldren m a famIly whose SIze exceeds the mother's
expressed Ideal Several techmcal appendIces dISCUSS the lInkage
of DHS data fIles, aspects of selectIVIty m chtld-based samples,
the cntena gUldIng the chOIce of serVIce avaIlabIlIty measures,
and the charactenstIcs of the educatIonal systems m the fIve study
countrIes



2 Concepts and Literature

MentIOn has already been made of the relative scarCIty
of lIterature on the consequences ofImperfect fertIlIty control, and
before turn10g to the detaIls of a lIterature reVIew, It may be
worthwhtle to consIder how such a research gap mIght have come
about The dearth of studIes cannot be readily attnbuted to a lack
of data most fernlIty surveys gather 1Oformanon on fernlIty
preferences as well as actual fertIlIty The reasons for neglect
must lIe elsewhere

The gap IS due 10 part to the 10ng-stand1Ogpreoccupanon
of demographers With populatiOn aggregates, that IS, With
populanon SIzes, growth rates, and theIr econOmIC and SOCial
ImplIcatiOns (Coale and Hoover, 1958, Johnson and Lee, 1985)
Unnl recently, the extent to whIch umntended or excess fertIlIty
contributed to these aggregates was not known It now appears
that the propornon of all fertilIty that IS unwanted or umntended
IS surpns10gly large 1 Bongaarts (1990) has estImated that as
many as one birth 10 five IS unwanted 10 develop1Og countnes
Bankole and Westoff (1995) have argued that recent dechnes 10
deSired famIly size may well be outpac1Og dechnes 10 fertlhty
overall If thIS IS the order of magnitude of the problem, Its
aggregate Imphcanons deserve senous conslderanon

No study, as far as we know, has conSidered whether the
sOCIetal consequences of addItiOnal unwanted births are hkely to
differ from the consequences of additiOnal wanted bIrths
Dlfferennal consequences are plausible, 10 part because unwanted
and excess fertlhty are not umformly dIstributed over the popula
non of parents For example, as shown later 10 thIS report, such
fertIhty IS more hkely to occur among less educated parents
Chtldren born to such parents WIll themselves tend to receIve less
educatIon, and It may be that unwanted children 10 such famIhes
will suffer additiOnal educanonal penalnes In the aggregate,
these effects WIll dIstort the dlstnbunon of the labor force by
educanonallevel, and because educanon IS a powerful determI
nant ofeconOmIC growth, they are lIkely to be expressed over nme
10 slower rates of growth

In vIew of the consensus that emerged from the 1994
InternatiOnal Conference on PopulatiOn and Development 10
CaIro, It IS cunous that the 10dlvldual and famIly consequences of
Imperfect fertlhty control have not receIved greater attennon A
number of factors may have contrIbuted to thIS neglect Perhaps
scholars have VIewed the famIly-level consequences as be10g 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 undesrred conceptiOns to term, for some
researchers, thIS may have seemed a suffiCient demonstratIon of

1 This report focuses on the developmg countnes see Brown
and Eisenberg (1995) on the Umted States
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the seventy of consequences When an unwanted conceptIOn IS
taken to term, a woman IS exposed to the health nsks of pregnancy
and childbIrth, whIch are conSIderable 10 many develop1Og
countrIes Even If the conception was not 10tensely unwanted,
thIS addItIonal exposure to nsk IS needless 10 that It would have
been much less probable WIth effecnve fertIhty control

Another factor that has h10dered research IS the cont1O
gent nature of the famIly-level and 1OdIvIdual-level responses
The consequences of Imperfect fernlIty control are sItuanon
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
10 accordance WIth features of the local economy, the deSIgn of
pubhc pohcy, and the country's stage of econOmIC development
and demographiC translnon

GIyen the scarcity of research on these Issues, only a few
general propOSItIons can be offered about the cIrcumstances 10
whIch unwanted children, or those 10 famIhes WIth excess
fertIhty, mIght not receIve eqUivalent human capItal 10vestments
The consequences are hkely to be most severe when the costs of
child rear10g are high yet the level of resources available to the
parents IS low Develop1Og-country parents are, of course,
severely resource-constraIned Yet, III such Circumstances,
parents may have only lImIted aspIratIOns for theIr chIldren and
the styles of child-rear1Og appropnate to such aspIratIOns may not
entaIl htgh costs For example, poor rural parents mIght be well
satIsfied If theIr daughters receive any pnmary schoohng at all,
and mIght entertaIn only shghtly higher amblnons 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
Impose a heavy cost By contrast, when poor parents have hIgher
aspIratiOns for theIr children-that IS, hIgh enough to reqUire
sIgmfIcanthuman capItal 1Ovestrnents-the arrIval ofan unwanted
chIld Imposes a more sIgmfIcant burden An addItIonal lIfe-cycle
aspect IS that unwanted bIrths are more lIkely to occur late 10 the
reproducnve years when, for some parents, Income IS relatIvely
hIgh, allow1Og the consequences to be better managed The
tenSIon between resources and asprranons IS thus an Important
factor 10 the consequences of unwanted and excess fertIhty

The costs of such fertIhty and the dIstnbutlOn of ItS
burden are also affected by parental averSiOn to 10equahty 10 the
allocatIOn of resources among theIr chIldren (Behrman, 1988)
For 1Ostance, when parents beheve that they must treat children
equally, the arrIval of an addInonal, unwanted chIld may exert a
mulnphcatIve 10fluence on total chtld-rear1Og costs To adjust to
the new arrival, parents may feel they should cut back on other
expendItures, and may respond by reduc10g spend10g on them
selves or on non-child-reanng acnvitles Responses such as these



are not hkely to be detected m demographIc survey data on
chtldren's schoohng, health, or survIval If parents are strongly
averse to mequahty among theIr chtldren, they may resist treatmg
the unwanted chIld dIfferently from hIS or her sIbhngs Human
capItal mvestment m all the chIldren may then suffer, With the
effect on the unwanted chtld bemg dISSipated compared With the
case m which parents are less concerned about mequahty

The boundarIes of the farmly WIll also affect resource
allocatiOn In family systems mvolvmg SIblIng chams of support
or chtld fostermg, parents can dIstribute the costs of chtldren and
chtld reanng among a network of km, thereby escapmg the
constramts Imposed by their mdlVldual family budgets Such
systems also enlarge the set of concerned adults, so that a chtld
whose conceptiOn was unwanted by hiS or her parents could be
found to be much wanted and welcomed by an aunt or uncle
(Nauonal Research Counctl, 1993)

Another conSIderatiOn IS the role taken by the state m
provIdmg health serVIces and schools and the extent to whIch the
pnces of serVIces and tUIuon are SUbsIdIzed In countries where
a large share of the costs of serVIces are borne by parents, parental
resource constramts are more Important m determmmg WhIch
chtldren attend school or use health facIhues, compared With
settIngs where these serVIces are provIded free by the state If the
parental returns to mvestment m chtldren are substanual, then It
IS m the former SItuatiOn, WIth parents responsIble for a greater
share of the costs of mvestment, where one expects a negauve
assoclauon between umntended chlldbearmg and chtld mvestment
to emerge

In short, a parucular confIgurauon of preferences and
circumstances may be reqUIred for a chtld who IS unwanted at
concepuon to receIve a detectably different allotment of human
capital Lloyd (1994) and Desal (1995) have made arguments
SImilar to thiS, not so much wIth unwanted chtldbearmg In mind
as With reference to the farmly-levelImphcauons of high feruhty
m general In their VIew, If the surroundmg envrronment IS one of
a heavy disease burden, a rudimentary health care system,
relauvely few schools, and few skIlled Jobs, parents w111 have
neIther the opportumty nor the mcenuve to mvest m their chl1
dren trrespecuve of whether resources are to be spread over many
chtldren or only a few, or whether a chl1d's bmh was mtended or
unmtended LikeWise m relatIvely wealthy societIes chIldren are
apt to be shielded from the most negative Impacts of unmtended
or excess fertilIty on the part of their parents This would be
partIcularly true With chIld health as the relatIve costs of basiC
nutntIon and chIld health care declme, the quality of care nses
and mstItutiOns such as health msurance come mto bemg to
spread the burden of chIld health care beyond the farmly (Jensen
and Ahlburg 1997) In followmg thIS hne of reasomng, we
conclude SOCIeties that are situated m an mtermedmte stage of
econOlTIlC and demographtc development must be conSidered, here
the consequences of Imperfect fertIhty control are lIkely to be
most clearly manifested

Fmally, addItiOnal IndIVidual-level comphcatlOns are
mtroduced by the selective relatIonship between contraceptive use
and unwanted fertIhty To see the Issues, conSIder the extreme
case of stenhzatlOn Women who are stenhzed no longer face the
nsk of unwanted fertIhty, and perhaps for them a consIderauon In
choosmg stenlIzatiOn was preCIsely that future unwanted fertIhty
would have Imposed heavy costs SInce they WIll not go on to
bear unwanted chtldren, these costs WIll never be revealed
(StenhzatIon IS analogous to abortIon m thIS sense) At the other
extreme, conSIder couples who use contraceptiOn only Intefmlt
tently, eIther because they do not antICIpate senous negatIve
consequences If they were to conceIve or because they VIew
contraceptiOn as havmg health or monetary costs Such couples
are more hkely to expenence a contracepuve fallure resultmg In
an unwanted bIrth Any sample of unwanted births IS therefore
heterogeneous In terms of the degree to WhICh such bIrths were
unwanted WIth other thmgs held equal, there would hkely be an
overrepresentatIon of two general types of cases those In whIch
the consequences of an unwanted bIrth were not perceIved ex ante
to be partIcularly severe, and those m 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 dIfficultIes, SOCial sCience dlsclplmes have aSSigned
markedly different pnontIes to the study ofumntended and excess
fertIhty A few econOmists (Becker, 1994, Pntchett, 1994) have
adopted an extreme stance, argumg that varIatiOns m fertlhty have
httle to do With Imperfect fertIhty regulatiOn, and mmntalmng that
departures from deSIred fertIhty are empmcally ummportant
Other econOmIsts have not diSmIssed umntended and excess
fertIhty so hghtly, but mstead have drawn attentIon to the
methodological diffIculties entalled m establIshmg the conse
quences 2 Just as we wl1llater m thIS report, these econOmists
have often emphaSIzed the Importance of dlstIngUIshmg the
effects of umntended (exogenous) from mtended (endogenous)
fertIlIty InterestIngly only a few have taken advantage of the
now-extensIve survey data on fertIhty preferences (see
RosenzweIg and Wolpm, 1993) In studymg the consequences of
unmtended fertIhty, they have preferred to deVIse mdIrect, but
arguably more obJective, measures of exogenous VarIatiOn m
fertIhty, such as the bIrth of twms or estImated fecundabIhty
Such mdrrect measures Impose data reqUIrements that are not
easily met by standard demographIC surveys With the result that

2 The hterature on the consequences of teenage pregnancy m
the Umted States has been concerned With conceptual methodolOgical
and measurement Issues that closely parallel those conSIdered here It
was recogmzed early m 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 avatlable m
developmg countnes although Montgomery et al (1997b) have
employed 10ngItudmal mformatlOn from Bangladesh on fertlhty
preferences and chIldren s schoolmg and surviVal
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only a few studIes of thts sort are avmlable (e g ,RosenzweIg and
Wolpm, 1980, RosenzweIg and Schultz, 1985, 1987)

MeanwhIle, socIOlogIsts and demographers have under
taken consIderable research on the valIdIty, stabIlIty, and predIc
tIve power of fertIlIty preferences, as these are measured m the
DHS and related fertIlIty surveys (e g , Bankole and Westoff,
1997, Freedman et al , 1980, Westoff et al ,1990) TheIr malO
concern, however, has been WIth the stabIlIty of preferences and
the lInk between fertIlIty preferences and subsequent fertIlIty
behavIOr LIttle attention has been given to the consequences for
chIldren of departures from preferences

As all thIS ImplIes, there are few empmcal studIes of the
ImplIcatIOns for chtldren of bemg eIther unwanted or mIstImed,
whether m developed or developmg countrIes, despIte the hIgh
mCldence of uOlntended bIrths 10 both settIngs 3 Some of the
eXlstmg studIes have presented 1OtrIgu1Og results that should
encourage further exploratIon Most have focused on the
consequences for the chtld of be10g unwanted, only one has
examtned 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 utlhzed longltudmal data on chIldren

The ftrst srudy of whIch we are aware analyzes the
determmants ofchIld mortahty 10 northern Thmland, It IS based on
all bIrth events reported by reproductIve-aged women 10 1977
(Frenzen and Hogan, 1982) After controlhng for varIous chtld,
famtly, and commuOlty factors, Frenzen and Hogan found that
mfant survIval probablhtIes durmg the postneonatal perIod (1-12
months) were slgOlflcantly htgher among chIldren who were
wanted by both parents rather than by only one parent or by
neIther parent ThIs effect was 10terpreted by the authors as a
measure ofparental wIllIngness to care for the chIld, 10 theIr VIew,
the other explanatory vanables served as adequate controls for
parental abIlItIes to proVIde care

The consequences of be10g unwanted for early chIld
morbIdIty due to dIarrhea and respIratory dIsease have been
assessed for the PhtlIppmes (Jensen et aI, 1996) and for the
PhllIpp1Oes, IndoneSIa, and Korea (Jensen and Ahlburg,1997) 10

two recent studIes In the PhtlIppmes and IndoneSIa, unwanted
chIldren under age 5 were found to be slgOlflcantly more lIkely
than wanted chtldren to have experIenced an epIsode of dIarrhea
(10 one IndoneSIan survey although not m a second survey), or to
have had a fever or cough reported 10 the two weeks before the
survey However, they were no less lIkely than wanted chIldren to

3 There IS a growmg hterature m the UnIted States and
elsewhere on the consequences of adolescent chIldbeanng pnmanly for
the young mother but mcreasmgly also for the chIldren of these women
(e g Buvmlc et al, 1992 Furstenberg et al 1987, Garfinkel and
McLanahan, 1986) WhIle such children are not necessanly unwanted
m these contexts teen bIrths represent extreme cases of rrnstnnmg
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have receIved treatment, except m the case of dIarrhea 10 one
IndoneSIan survey Jensen and Ahlburg mterpreted the effect of
unwantedness on morbIdIty as suggestIve of a neglect of un
wanted chIldren 10 everyday care, a lack of VIgIlance that could
lead to greater probablhtIes of Illness Yet, there was no eVIdence
m any of these settIngs that the wantedness status of bIrths
affected preventIve health care, msofar as preventIon can be
measured by the number of vaccmatIons Furthermore, m Korea,
the wealthIest country 10 the Jensen-Ahlburg sample, no effects
of any kmd could be detected WIth the data avmlable

Other consequences that have been assessed In devel
oped-country sett10gs 1Oclude, for the Untted States, the lIkeh
hood and tImelIness of prenatal care (Joyce and Grossman, 1990,
Sable et al, 1997), low blrthwelght (Sable et ai, 1997), chIld
neglect and abuse (Zurav1O, 1991), and early skIll development
(Baydar, 1995), varIous measures of psychologIcal adjustment In

the UOlted States, Sweden, and CzechoslovakIa (Baydar, 1995,
DaVId et aI, 1988), and educatIonal attmnment m Fmland
(Myhrman et al ,1995) Several of these studIes had the advan
tage of usmg longltudmal data m whIch the planOlng status of the
bIrth could be assessed at the tIme of the pregnancy rather than
bemg retrospectIvely reported 4 The measured consequences of
bemg unwanted ranged from greater phySIcal neglectS to fewer
opportuOltIes for early skIll development, more authorItanan
parentIng, other psychologICal adjustment dIffIcultIes (DaVId et
al , 1988), and lowereducatIonal attmnment The most ImpressIve
ofthese studIes IS the FmOlsh analySIS (Myhrman et al , 1995) that
for 24 years followed almost all chtldren born 10 the two northern
most provmces of Fmland 10 1966 after an mltIal assessment of
theIr wantedness status at the tIme thetr mothers were pregnant
Myhrman et al found that the chIldren who were unwanteddunng
pregnancy were subsequently less lIkely than theIr wanted
counterparts to progress beyond the basIC mne years ofeducatIon
The educatIonal attamments of chIldren who were mIstImed fell
m between

Note that apart from educatIonal attmnment, whIch IS
readIly measured at least 10 ItS cruder aspects, the
developed-country srudIes have found consequences m dImen
sIons of chIld care and mvestment that are not easIly studIed
except by dedIcated surveys Ifconsequences such as these eXIst
mthe developmg countnes one could not reasonably expect them
to be detected 10 conventIonal demographIc mdIcators

4 In Sweden and CzechoslovakIa the measure ofunwantedness
was partIcularly strong as it mcluded children born to mothers who had
requested but been denIed an abortlOn

S PhYSical neglect was measured by vanous scores on nutntlOn
phySical health care mental health care personal hygIene household
SanItatlOn phySical safety m the home superVision and child care
(Zuravm, 1991)



3 Conceptual Framework
In surnmanz10g this diScussion, we want to emphasize

the differences 10 perspeCtive that are needed to explore htgh
fertthty versus umntended or excess fertihty Chtldren With many
sibhngs (or closely spaced sibhngs) are often thought to be
disadvantaged with respect to therr health and school1Og compared
With other chtldren These disadvantages are belIeved to be due
mamly to resource constra1Ots, with chtldren 10 larger farntlIes
receiv10g smaller shares of total farntly resources Econoffilsts
have wntten about such issues under the head10g of the quan
nty qualtty tradeoff (see, among others, Becker and Lewis, 1973,
Hanushek, 1992, Parish and Wtlhs, 1993) As used 10 thiS
lIterature, the term tradeoffrefers not to any fixed or mecharustic
causal relationship between fertilIty and chtldren' s human capital,
but rather to the often-found negative asSOCiation between them

Econoffilc models are butlt on the preffilse that deSired
fertilIty and deSired levels of children's health 10vestments and
schoohng are Jo1Otly deterrntned outcomes of a common set of
exogenous deterrntnants In tills way of th1Ok1Og, a negative
asSOCiation between ferttlity and schoolIng (or between fertihty
and health status) is only one of a number of asSOCiations that
ffilght emerge from farntly productive and reproductive strategies
DeSired fertilIty is not, 10 itself, a causal deterrntnant of deslfed
chtldren's schoolIng, neither is deSired schoolIng a causal
deterrntnant of ferttlIty The Simple econOffilC theory can be
expressed 10 the set of equations

N*= YR +e....Lt-'n n

S*- YR +e- .L.1. ..... s S

H*=X!lh + eh

10 which X represents the common set of exogenous deterrntnants
whose effects are eVident 10 the dimensions of deSired fertilIty N*,
deslfed schoolIng S*, and deSired health 10vestments H* The
terms denoted by en' es' and eh represent exogenous but unmea
sured 10fluences In View of the above, it cannot be mean10gful
to ask how demed fertihty ffilght affect deSired levels of chtl
dren's schoohng or health Such questions are tll-def1Oed they
confuse asSOCiation With causation It IS appropnate, however, to
ask how the exogenous determmants of deSIred fertilIty, denoted
by X, mIght affect deSired schoolIng or deSired health status
When the Issue IS posed m these terms, there IS a proper causal
lmkage to be conSidered

The key pomt for our research IS that It IS only the
unmtended or excess aspects of fertilIty that can act as causal
deterrntnants of chIld mvestment This IS because unmtended or
excess fertilIty can be regarded as exogenous shocks that displace
parental strategies from what would otherwise have been optimal
(that IS, fromN*, S*, and H*) An umntended bIrth imposes new
and unanticipated demands on the resources that can be marshaled
to support 10vestments 10 chtldren Parents of unmtended or

excess chtldren may be less able, or less will1Og, to 10crease the
total resources devoted to their chtldren or to reallocate resources
among chtldren on a parttcular chtld's behalf

31 A THEORETICAL MODEL

To approach the issues more formally, let us imagme that
parents make a set of one-tlffie deCiSIOns at the begInmng of therr
reproductive hves so as to maxlffilze a umtary utihty function
V(C N,S H), 10 WhICh C refers to the level of parental consump
tion, N to the number of therr chtldren, S to the chtldren's
school1Og, and H to therr health or some other dimenSion of
human capItal 10vestment 6 Parents face a budget constramt and
must restnct therr total expenditures to be no more than W, the
level of thelf exogenous 1Ocome The deCISion problem yIelds a
set of optimal or deSIred values C*, N*, H*. S*, where among
these, N* represents the deSired number of chtldren These
optimal values yield utihty level v*

Now suppose that an unwanted birth occurs, so that
farntly SIze exceeds ItS optimal value N* Actual fertthty IS then
N = N* + I With all else equal, thiS additional brrth must reduce
parental well-bemg, causmg actual utIhty to fall below v* How
can one gauge the magmtude of the Impact? One approach is to
ask what 10crement m mcome, !lW, would be reqUired to restore
utilIty to V*, that is, to Just compensate the parents for the
addItional chtld The requlfed compensatIOn WIll depend on
numerous factors the mitial level of 1Ocome W, the many
chtld-rear1Og pnces and constra1Ots faced by the parents, and the
nature of the utihty function V, 10 particular, itS curvature 10 the
neIghborhood of N* WIth respect to the number of chtldren

These concepts are eastly generalized to the Situation m
WhIch parents have, for 1Ostance, two hfe-cycle penods 10 WhICh
they can bear chtldren In penod I they mIght deme to have N]*
chtldren and m penod 2, N2* chtldren ASSOCIated WIth these
fertIlIty deSIres are the deSIred levels of chtld 10vestment for the
dIfferent groups of chtldren WIth schoolIng, for example, these
can be denoted by S] * and S2* (The subscnpts on S* refer to the
penod of the chIld's birth) These educational mvestments are
planned to take place m penods 2 and 3 Among other thmgs,

6 The Simple model to be outlmed here assumes that parents act
as a urnt 10 makmg deciSions about family size and child mvestments If
mothers and fathers differ m their desires (and there IS much eVidence to
suggest that they often do m the case of expressed famlly size Ideals see
Lloyd (1996) for a review) the question anses as to whether the couple
stnyes for comproffilse or one partner tends to ovemde the Wishes of the
other LikeWise the model abstracts from Issues such as Slblmg chams
of support, transfers of resources among the Wider faffilly, and child
fostenng Montgomery and Lloyd (1997) present a more fonnal versIOn
of the model descnbed 10 the text
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32 AN EMPIRICAL MODEL

Rather lIttle of the lIterature unfortunately, has conSId
ered the consequences of unmtended or excess fertIlIty from such
a perspectIve What IS usually done IS to estImate an equatIOn of
the form

a speCIfIcatIOn that IS causally Ill-founded, gIven that actual
fertIlIty N IS endogenous NeIther the b, nor the gs of thIS
tnlsspeclfled equatIon IS comparable to the Ps and ysof the causal
model depIcted m equatIon (1)

(1)

(2)S =Xb, + g,N + es ,

Unfortunately, dauntmg empmcal dIffIcultIes stand m
the way of such dynatnlc modehng If lagged, predetertruned
values of ex ante chOIce vanables are to be mcluded m the model,
a means must be found to protect the empIrIcal esttmates agamst
the effects of perSIstent otnltted varIables, whIch would be
expressed fIrst m the lagged values of chOIces and agam m the
current values that are bemg modeled Such dynatruc declSlon
models are extremely complex to estImate and reqUIre nch
longltudmal data sets of a type not avatlable to us here GIven
that thIS report IS based on cross-sectIOnal data WIth only htnlted
retrospectIve reach, we cannot hope to pursue empIrIcal estIma
tIOn of the dynatruc models We must mstead htnlt ourselves to
the less ambItIous empIrIcal approach descnbed below

Our theoretIcal framework suggests a SImple empIrIcal
model ot the consequences of UnIntended and excess fertIlIty In
such a model, the actual level of health H or schoolIng S IS a
functIon not of actual fertIlIty N =N* + U, where U IS unwanted
or excess fertIlIty, but rather of U Itself Takmg chtldren's
schoolIng as an example, one tnlght wnte the causal model as

One can appeal to an errors-m-vartables argument to
extract from equatIon (2) a sense of the degree to whIch an
estImated gs would tend to depart from Y. In such an approach,
actual fertIlIty N would be regarded as If It were a nOISY measure
of U the conceptually appropnate varIable Under the usual
errors-m-varlables assumptIons, the estImated g, coeffICIent 10

equatIOn (2) would tend to be smaller 10 absolute value than Ys.
that IS, It would be bIased toward zero (Greene, 1997) Strong

ThIS speCIfIcatIOn Isolates the effects of U, the exogenous
component of fertIlIty, on S, the level of schoolmg that a chIld
actuallyachteves The coeffICIent Ys assOCIated WIth U measures
the dIrect consequences for the chIld's schoolIng The set ofother
covartates X mcludes all remammg exogenous factors (such as
mcome W) that would detertrune the deSIred level ofschoolmg S./<
Although not shown m thIS formulatIon, mteractlons of U and X
could also enter the empIrIcal model, so that the contmgent
aspects of the response to U could be studIed

The effects consIdered here may also be produced by
changes m clrcmnstances that render nonoptImal the parents'
InItIally deSIred levels of fertIlIty Suppose that, antIcipatmg
hfe-cycle mcome levels of Wj , W2 and W3, parents mlttally deSIre
to have NJ* and N2* chtldren Imagme that they succeed 10

meetmg these fertIlIty goals exactly Upon entenng penod 3,
however, the parents encounter an unantICIpated shortfall 10 theIr
mcome ThIS shortfall 10 W3 Imposes new constramts on the
remammg schoolIng mvestments they can afford and fmd It
ratIonal to make Had the actual level of mcome been known m
advance, the parents' deSIred fertIlIty levels tnlght well have
dIffered from N j *and N2* Our pomt IS that although bIrths NJ*
and N2*tnlght have been fully desrred at the tIme of theIr concep
tIOn, later events can bnng about reVISIOns 10 deSIred fatruly SIze
and force a rethmkmg of educatIonal mvestments VIewmg the
SItuatIon m retrospect, the parents tnlght well say, m response to
a survey questIon, that the number of chtldren they actually bore
exceeded the number they would have found Ideal They have
expenenced excess fertzhty even though, StrICtly speakmg, no
bIrth was umntended

Suppose that the parents succeed m havmg Nj *bIrths m
penod I, but m penod 2 have U2 unmtended bIrths, glVlng N2 =
N2*+ U2 The unmtended bIrthS may then affect the schoohng of
both the older and younger chIldren One tnlght dlstmgUIsh
effects felt mamly by the unmtended chIld herself (or hllnself)
from the consequences borne by other chtldren m the fatruly as
when an older chtld IS wIthdrawn from school to help care for a
younger SIblIng whose conceptIOn was unmtended

optImal chOIces about fertIlIty and schoolmg depend on the
antIcIpated sequence of parental mcomes, WI' W2, and W3

A more realIstIC and mterestmg model could be formu
lated WIth multIple deCISIOn penods, so that parents would have
the opportUnIty to learn about the phYSICal endowments and
educatIOnal abIlItIes oftheIr chtldren and tnlght adjust fertIlIty and
consumptton chOIces over tIme as such mformatIon accumulates
In thts more complex, dynatruc deCISIOn framework, one could
mvestlgate the consequences of unwanted fertIlIty (or other
exogenous shocks) dunng the reproductIve lIfe cycle on subse
quent ferttlIty and subsequent chtld mvestments Such conse
quences tnlght well depend on the level and age pattern of pnor
wanted bIrths Such pnor bIrths (and hkewlse, pnor chIld
mvestments) would act as predetermmed constramts (or sunk
costs) that could IItnlt the scope and nature of any post-shock
adjustments on the part of parents Moreover, m a dynatruc
deCISIon problem m whIch the spacmg and arnval of wanted
bIrths IS not fully controllable by parents, It becomes conceptually
appropnate to ask how the tltnlng of wanted bIrths affects
subsequent fertIhty, chtld mvestment, and parental consumptIon
LIkeWIse, one can ask how Imperfectly predIctable factors, such
as chIldren's educatIOnal abIlItIes and theIr mtrmslc healthmess,
tnlght affect the parents' fertlhty as mformatIon about these
factors becomes known
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negatIve effects of unwanted fertilIty would tend to appear as
weak negatIve effects, strong pOSitIve effects would tend to
appear as weak pOSItIVe effects

Adrmttedly, the usual errors-m-varIables assumptIons are
problematIc m this case IfN =U + v, WIth v bemg the measure
ment error, one would usually assume that v and U are uncor
related But an eqUivalent representatlOn is N = U + N* To
proceed under the standard assumptIon IS thus to assert that
wanted and unwanted fertIhty are uncorrelated, an unhkely
proposItiOn If the standard assumptIon were to be abandoned,
then the bIas m the estlmated gs coeffiCient would depend not only
on the error VarIance of v (the VarIance of wanted fertihty), but
also on the correlatIon between v and U In a hnear regressiOn,
eStImates of gs would contmue to be bIased toward zero If wanted
and unwanted fertihty are pOSItIvely correlated, but otherwIse the
drrectIon of bIas would be left unclear

Armed With this result, and returrung to the hterature that
has been based mamly on equatIon (2), one would expect the
empmcal estimates reported there to systematIcally understate the
negatIve effects of unwanted or excess fertihty on children's
human capItal, proVIded that the correlatiOn between unwanted
and wanted fertihty IS eIther zero or pOSItIVe In recent reVIews of
this ltterature, Kelley (1996), Lloyd (1994), and Montgomery and
Lloyd (1996) have documented a considerable range of empmcal
assOCiatIons between actual fertihty and children's health and
schoolmg at the family level The asSOCIatIOnS are usually
negatIve, but they are not always statIstIcally sigmficant or
quantItatIvely large, and, m the case of children's schoohng,
pOSitIve assOCiatiOns sometImes appear as well (Hermalm et ai,
1982, Montgomery et al , 1995, ParIsh and Wilhs, 1993)
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4 DRS Data: Opportunities
and Constraints
The research strategyadopted 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
transluon, we have Idenufied uses for feruhty preferences data
that have been systemaucallyunderexplOlted, and no other source
of demographic data can Jom these capablhtles to the reqUIsite
data on chIldren's human capital Yet, because the DHS deSigns
are cross-sectlOnal m nature, with only bmIted retrospecuve
coverage, such advantages must be set agamst the Impbed
constraInts The atm In thiS Secuon IS to clearly dehneate both the
ments and the hffiltauons of DHS data for the study of conse
quences

We requIre data on chtldren's schoohng and their
nutnuonal status and surVival, as well as measures of communIty
access to famIly plannIng, health and schoohng (see Table 4 I)
From the set of DHS surveys for whtch such data are avatlable,
fIve countries have been selected that exemphfy different phases
of the demographiC and development transluons These
countries-the DOmInIcan Repubhc, Egypt, Kenya, the Phlhp
pInes, and Thatland-are drawn from the major regIOns of the
developmg world and from a vanety of cultural contexts, With
recent fertlhty rates as low as 22m Thatland and as htgh as 5 3
m Kenya (see Table 4 2) Furthermore, m all these countnes,
abortIOn was tllegal at the ume of the DHS survey 7

7 The Illegaltty of abortIOn IS a key consideratIOn m our
research Where access to abortion IS legal conceptIOns that are most
unwanted or most gnevously IDIstlmed Will have a greater hkeIJhood of
endmg m abortIOn For example, mthe Umted States where abortIOn IS
legal 51 percent ofunmtended pregnancies ended m abortIOn m 1987
(Brown and Eisenberg, 1995) This mduces a type of selectIOn bias the
conceptions that presumably would have had the most negative
consequences never become births In a settmg m which abortIOn IS
Illegal, by contrast, agreater percentage ofsuch concepoons Will be taken
to term, due to the nsks and costs of Illegal abortIOn This reduces
selectIOn bIaS even If It does not entirely ehlDlnate It and penmts the
consequencesofumntended conceptIOn to be more fully understood The
Penal Codes m all five countnes prohibit abortIOn on general grounds
(Umted NatIOns 1992 1993, 1995) In the DOlDlmcan Repubhc, Kenya,
and ThaJland, however abortion IS penmtted to save the hfe of the
mother and mThaJland abortIOn IS penmtted for the health of the mother
and mthe case ofrape or mcest In the DOlDlmcan Republtc the grounds
for thiS exception appear to be mterpreted lIberally, as abortion IS
reported to be Widely performed mboth pubhc hospitals and c1lmcs and
cases are rarely brought to the courts In Kenya hospital-based studies
show that Jllegal abortion IS a growmg health problem In ThaJland the
law IS not ngorously enforced and the prevalence of Illegal abortIOn has
been Widely documented particularly mrural areas In the Phlhppmes
despite the seventy of the law, abortIOn appears to be Widely practiced
and cases rarely prosecuted, although the surroundmg chmate IS one of
fear and shame Little mformaoon IS aVaIlable on the extent of Illegal
abortion for Egypt
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Bongaarts (1997) has shown that over the course of
demographtc transluon, rates of unwanted fertlhty InItially nse as
deSIred fertlhty falls, but then subsequently fall as contracepuve
use mcreases The Imphcauon IS that It IS m an 10termedJate stage
of the demographiC tranSition, when fertlhty has already dechned
from ItS pretransltlOnal htghs and development has reached a
moderate level, that rates of unwanted fertlbty reach their peak
levels Part of thiS pattern can be seen m Table 4 2 The five
countries 10cluded 10 the sample can be thought ofas represenung
the mIddle-to-latter phases of the transluon, With the htghest rate
of unwanted fertlhty found m Kenya (l 9) and the lowest m
Thatland (0 4)

We would expect our empmcal results on consequences
to dJffer by country m ways that reflect these dJfferent contexts
There are also potenual countervathng effects that must be kept
m mmd For example, m Kenya chtld fostermg IS certamly more
common than m the other countnes of our sample, although
fostermg eXists m both Thatland and the DomInican Repubhc
(Lloyd and DeSai, 1992) Such famIly systems should ffilugate
any negauve effects of unwanted or excess fertlhty on chtldren' s
human capital Yet, It IS also 10 Kenya that schools are relauvely
expenSive, owmg to cost-shanng arrangements that reqUIre
Kenyan parents to pay for everythmg but faculty salaries (Mensch
and Lloyd, 1997) Such arrangements may exert an opposite
mfluence, tendmg to exacerbate the negauve consequences of
unwanted or excess fertlhty If such countervallmg forces are at
play, It IS difficult to anuclpate the pattern of results

4 1 INDICATORS OF CHILD INVESTMENT

We have chosen to study three broad aspects of chtl
dren's human capital mvestment, each of which IS descnbed by
two mdlcators The three aspects are (1) the probablhty of
survival from birth to age 5, With a separate focus on neonatal
mortality nsks and the nsks from the postneonatal penod to age
5, (2) nutrItIOnal status, measured by helght-for-age and
weight-for-heightexpressed In standard deViatIOns from reference
medians, and (3) educauonal progress, measured by grades of
schoolmg attained and by the probablhty of completmg at least
one year of secondary school

These human capital outcome measures are compara
uvely free of the amblgulues and measurement errors that are
hkely to affect the fertlhty preferences data discussed below
Chtld deaths are hkely to be recorded With reasonable accuracy
for chtldren born m the last five years The welghmg and
measurIngofchtldren are undertaken by DHS mtervlewers tratned
to perform such tasks m a consistent manner, although some
measurement error no doubt remaIns Schoohng systems vary
among our study countnes, but m all countries 10-12 years are
reqUIred for pnmary and secondary combmed, and m each
country the achievement of any secondary schoolmg signals that
a SignIficant threshold has been crossed



Table 4 I Survey coverage

Survey coverage of data on children and access to commumty services m five countnes, Demographic
and Health Surveys, 1987-1993

Access to commumty services

Children's Children's Family
Country anthropometryl schooling2 plannmg Health Schools

DOmImcan Republic X X X X X
Egypt X X rural only rural only rural only
Kenya X X X X U
Phllippmes U X X X X
Thatland X Xl rural only rural only rural only

U = Unknown (not avatlable)
I Individual questlOnnatre
2 Household questlOnnatre

Table 4 2 Demographic and econOmiC mdlcators

Selected demographic and econOmiC mdlcators for five DHS countnes VariOUS sources

Country Total Unwanted Percentage
(ranked by Date of fertility fertility of fertility Under 5 Real
fertility level) survey rate l rate l unwanted l mortality2 GDP/p3

Thatland 1987 22 04 18 45 3280
DOmImcan Republic 1991 34 07 21 60 3080
Phllippmes 1993 40 12 30 54 2590
Egypt 1988 89 44 16 36 102 1930
Kenya 1993 53 19 36 96 1400

I Bankole and Westoff 1995 Westoff 1991
2 DHS Newsletter 1997, Sullivan Rutstem and Blcego 1994 IEPD ONAPLAN and IRD/Macro 1992
selected DHS surveys
3 UNDP 1991 1994,1996

Consequences for Clnld SurVIval

For chIldren born 10 the last five years-the only
chIldren for whom retrospectIve data on fertlhty 1OtentIons are
collected 10 the DHS-survlval probablhtIes can be compared for
chIldren reported to be unwanted or mIstImed at the tIme of
pregnancy WIth the same measures for chIldren who were wanted
The survIval probablhtIes of children 10 fanulies WIth (current)
excess fertllity can also be compared with the probabilities for
chl1dren whose mothers do not report excessive fanuly size We
take a multlvanate hfe-table approach to these surVIVal data as
descnbed 10 SectIOn 6

Consequences ASSOCIated wIth ChIldren's NutntlOnal
Status

The death of a chIld IS an extreme event 10 that It occurs
when a chIld's health status falls below the cntIcal threshold
reqUIred to sustam hfe NutntlOnal status IS measured 10 contmu-

ous terms, and may, therefore, be more sensItIve than mortahty to
varIatIOns 10 chIld 10vestment HeIght-far-age and welght-for
height are thought to be good prOXIes for nutntIonal status

These measures ment further conSideratIon, because
early nutrItIonal depnvatlOn can have long-term consequences for
morbidIty, cognItIve and behaVIOral development, schoohng, and
econOmIC productIVIty Severe malnutntlOn leads to stunted
growth which delays motor maturatIOn 10 mfants and young
children and thus reduces exploratory behaVIOr It seems that
stunted children evoke caretakmg behaVIOrs and SOCial responses
that are otherWIse reserved for younger chIldren This along WIth
their slower maturatIOn, delays the acqulSltlOn of Important
cognItIve skills and related SOCIal behaVIOrs (Polhtt et al , 1993)
Consequently, chIldren who are nutntlOnally depnved In theIr fIrst
few years of hfe may be less able to partICIpate 10 and progress
through schoohng Such effects may be manIfested early 10
chIldhood through a delayed age of entry 1Oto school (Glewwe
and Jacoby, 1993) and could ultImately result In shorter duratIOns
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m school (BommIer and Lambert, 1997) The bterature also hInts
at lInks between stunted growth and low body mass mdexes
(BMI) on the one hand, and later productIvIty and wages, on the
other (Kennedy and GarcIa, 1994)

Thus, If unmtended chIldren or chtldren m famIlIes of
excessIve sIze are mdeed nutrItIonally depnved-a short-term
relatIonshIp that can be studIed usmg 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, It IS worth
explonng such readIly avaIlable cross-sectIonal surveys to see
what, If anythmg, can be learned about the short-term nutrItIonal
consequences for chIldren

Educational Consequences

The retrospectIve structure of DHS surveys prevents us
from explonng the dIrect consequences for educatIonal outcomes
for chtldren whose own bIrths were unmtended ThIs IS because
none of the children born m the fIve years precedmg the survey
could have reached school age by the tIme of the survey How
ever, the effects ofumntendedness on other sIblmgs (cross-sIblIng
effects) can be eXamIned by comparmg the educatIonal progress
of school-age chIldren who recently expenenced the bIrth of an
unmtended SIblIng WIth the progress of theIr counterparts who
have not It IS also possIble to eXamIne the effects of excess
fertIlIty on chIldren's schoolmg, as thts measure IS not tIed to the
DHS fIve-year wmdow In all thIS, of course, the lack of proper
educatIonal hlstones forces a relIance on current status educa
tIOnal data, whIch are less than Ideal for our purposes

42 THE MEASUREMENT OF UNINTENDED
AND EXCESS FERTILITY

As noted above, the DHS data present an opportumty to
measure two dIstInct dImenSIOns of Imperfect fertIlIty control
excess fertzhty and unmtended fertzhty The fIrst measure IS
denved by comparmg a woman's actual fertIlIty WIth her Ideal
famIly sIze-that IS, Ideal as expressed on the date of a partIcular
fertIlIty survey Reports on Ideal famIly sIze are elICIted by the
DHS questIon "Ifyou could go back to the tIme you dId not have
any chIldren and could choose exactly the number of chtldren to
have m your whole lIfe, how many would that be?" When actual
fertIlIty IS greater than the Ideal, thts IS defmed as excess fertzhty
The measure descnbes the sItuatIon of a famIly rather than of any
parttcular chIld m that famIly

For thIS research, two further Issues are faced m the
specIfIcatIon of excess fertIlIty The first IS whether to compare
Ideal famIly SIze WIth the number of bIrths or, alternatIvely, WIth
the number of survlvmg chtldren The demographtc lIteratltre IS
charactenzed by strong vIews on thIS aspect of speCIficatIon, but
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lacks a clear consensus GIven our focus on chdd mortalIty as an
outcome measure, there IS a parttcular concern to aVOId def1010g
excess fertIlIty, an explanatory varIable, m terms ofchIld survIval
We have therefore adopted a speCIfICatIOn 10 terms of bIrths m
relatIon to famIly SIze Ideals The second Issue IS how to treat
women who gIve nonnumenc responses to the Ideal famIly SIze
questIOn Such women are charactenzed as not havmg excess
fertIlIty

In contrast to the famIly-level nature of excess fertIlIty
measures, those based on unmtended fertIlIty are derIved from a
blrth-by-blrth assessment-withtn a set wmdow oftIme precedmg
the survey date-of the mtendedness of each bIrth at the tIme of
pregnancy In DHS surveys, a woman IS asked to recall her
feelIngs at the tIme she became pregnant WIth each chtld born
withtn the last fIve years and to report whether or not she wanted
the pregnancy If the pregnancy was wanted, she IS also asked
whether It was wanted then or later If the chtld was not wanted
at all, or was wanted later, thIS IS defmed as unmtendedfertzllty
Such reports are based on the woman's memory of the feelIngs
she had at a partIcular pomt m the past, the measurement Issues
nused by such retrospectIve reportmg WIll be dIscussed shortly

The conceptual dIfferences between the excess and
unmtended fertIlIty measures deserve further comment A woman
could report her last bIrth as bemg wanted at the tIme of concep
tIon and, dunng the same DHS mtervlew, report excess fertIlIty m
the present She mtght do so If, m the mtenm between bIrth and
survey, she faced detenoratmg econOlIDC condItIOns, gamed new
slalls m the labor market that mcreased the opportumty costs of
chIld reanng, absorbed new Ideas about the advantages of small
famIlIes from the medIa, expenenced unexpected dIffIcultIes m
properly rearmg and dlsclplImng her chIldren, or lost a husband
through death or dIvorce Slmtlarly, a woman who reports not
havmg wanted a partIcular pregnancy m the past could report no
excess fertIlIty m the present She mtght have experIenced an
Improvement m her own or her commumty's economtc CIrcum
stances that allowed her to afford more chIldren than preVIOusly,
the arrIval of a new husband who was eager for her to have
chtldren WIth hun, or a change m government polICIes Our pomt
IS that a woman's deSIre for chIldren can be altered by changes m
economtc, marItal, or health CIrcumstances, or by the receIpt of
new mformatlOn or knowledge, even Ifher underlymgpreferences
are held constant (McClelland, 1983) Excess fertIlIty can anse
after chIldbearmg has been completed Indeed, It can arIse after
a senes of wanted bIrthS, If SOCIal and economtc CIrcumstances
change m a manner that was not well antICIpated It IS dIffIcult,
therefore, to determme from the survey responses whether a
woman holds mconsistent VIews Moreover, the fact that a
woman currently regards her famIly SIze as exceSSIve does not
necessanly mean that any parttcular chIld IS or was ever un
wanted Excess fertIlIty means only that the woman now sees her
famIly SIze as bemg too large m relatIon to her current Ideals



Although Bankole and Westoff (1995) have considered
recent births m their study of reproducttve preferences, the
aggregate measures ofunwanted fertlhty reported elsewhere m the
hterature are based not on reports of the wantedness status of
births, but rather on measures of Ideal farntly size (Llghtbourne,
1985) or the deslrablhty of a next birth (Bongaarts, 1990) In the
terms employed, the Llghtbourne measures are measures ofexcess
ferttllty Bongaarts (1990) has compared such excess fertthty
measures With alternattve, forward-Iookmg measures based on the
deslrablhty of a next birth He found strong correlatIOns between
these two mdlcators, but much weaker correlatIOns between the
desire for a next birth and the wantedness status of recent births
EVidently, these alternattve measures must tap different concepts,
they are differentially affected by changmg circumstances and, m
additIOn, as discussed below, by recall and reportmg error

43 RELIABILITY AND STABILITY OF
PREFERENCES

Concerns about the measurement of unmtended and
excess fertlhty have focused pnmarl1y on the problem of ex post
ratIOnalizatIOn, usually descnbed as the tendency of respondents
to later report as bemg wanted those children whose conceptIOn
was mittally unwanted (McClelland, 1983) The term "ratlOnahza
tton" IS perhaps unfortunate, as It tends to tnviahze what may be,
m some mstances, a difficult process of accommodatton to the
arnval of an umntended birth In any case, ratlOnalizatton
presents dlfflculttes whenever respondents who have already had
children are asked about their Ideal farntly Size or about the
unwanted status of a partiCular child When questIOns on
unmtended fertlhty are asked on a chtld-by-chlld baSIS, a woman
may feel that she IS bemg reqUired to affiX a label to each chl1d
The effort to do so must bnng on great psychological confUSIOn
If the child m questIOn has already died A survlvmg chl1d whose
conceptIOn was unwanted rntght have grown up to become a loved
and much "wanted" member of the farntly, With the result that hiS
unwantedness at conceptIOn rntght be underreported

The DHS questtons have been very carefully worded so
as to rntmrntze such ex post ratIonahzatton, and there IS eVidence
from expenmental studies m Peru and the Dorntmcan Repubhc
(Goldman et al , 1989, Westoff et al , 1990) thattheir emphaSIS on
a woman s feelmgs at the tIme of conception helps to reduce the
problem The fact that consIderable proportIOns of women report
excess fertilIty and unwanted births mdlcates that these reports
represent somethmg more substantIal than ratIonalIzation

However, a second form of ratlonahzatIon could lead to
biases m the opposite drrectlon Rosenzweig and Wolpm (1993)
have conjectured that women may be overly optlrntStlC at the ttme
of pregnancy about the endowments of their unborn chl1dren In
some setttngs, thiS rntght mclude assumptIons about the sex of the
child Fertlhty preferences arguably have as much to do With the
dIstnbution of chtldren by sex as they do With numbers, when a
respondent wants a pregnancy because she expects a boy but

mstead gives birth to a girl, she may be dlsappomted In thiS way,
a wanted pregnancy can become an unwanted daughter Retro
specttve reports on unwantedness at the time of pregnancy rntght
therefore produce overestimates of the actual level of unwanted
ness at that ttme

If fertlhty ideals and mtenttons are transitory or weakly
held, their measurement at any pomt m tIme-whether at concep
tton or at survey-would not proVide a rehable foundatton on
which to base a study of the consequences of unwantedness
EVidence suggests that over relatively short mtervals of ttme (SIX
weeks to three years) fertIhty preferences, as expressed through
questIons on the deSire for addlttonal births, are fatrly stable 8

Over longer mtervals, however, and particularly when the fertIhty
transltton is progressmg rapidly, they are not so stable (see, for
example, Freedman et al , 1980)

Apart from conslderattons ofrecall error (which could be
related to transient or weakly held preferences) and ex post
rattonahzatlOn, a woman's reports on the mtendedness of a
particular chl1d at conceptton should not change over time Such
reports are meant to be based on the memory of feelmgs that were
held at a fixed pomt m the past We are aware of only one study,
usmg panel data from Morocco, that has compared retrospective
reports on the wantedness of a gIven pregnancy at two pomts m
ttme (Bankole and Westoff, 1997) Of the Moroccan births
descnbed m 1992 as bemg unwanted at the ttme of pregnancy, 62
percent were subsequently reported (m 1995) to have been
mlttally wanted (that IS, wanted eIther at the ttme they occurred or
later) The figure refers to children age 0-2 III 1992 who would
have been age 3-5 III 1995 By contrast, only 56 percent of
pregnancies reported III 1992 as wanted then were subsequently
descnbed as belllg unwanted Thus, m the Moroccan data, there
are transItions between the wanted and unwanted claSSifications
III both directions, but one dlrectton is empmcally dorntnant This
suggests that the fust type of ex post rattonahzatton discussed
above, whereby the farntly comes to accommodate imtIally
unwanted chtldren, may mcrease on average With each year slllce
the chtld's birth This posslblhty seems to be confirmed by the
Moroccan data, which show that the longer the ttme slllce the

8 Recent eVidence from Peru suggests that deSired feruhty IS
reasonably stable m the short run (Mensch et al 1995) In thiS study
more than 80 percent of women remtervlewed after three years prOVided
consistent responses to a question about future fertlhty mtentlOns
Responses to the question about future chlldbeanng deSires from the
1991 92 DHS survey were compared With responses to the same question
m the 1994 follow-up survey 72 percent ofwomen gave exactly the same
response Of those who did not want more chtldren m 1994 but had
wanted more m 1991 92 roughly half had a child m the mterval or
expenenced a mantal diSruptiOn which would be expected to call a halt
to their chtldbeanng thus an additional 7 8 percent could be mterpreted
as glvmg consistent answers This proVides some eVidence that women s
fertlhty deSires do not change markedly over three years Casterlme et al
(1996) exammed changes m the Phlhppmes over a shorter remtervlew
penod of SIX weeks and also found conSiderable eVidence of stablhty
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Moroccan data, whIch show that the longer the hme SInce the
chtld's bIrth, the more lIkely that reports have been revIsed from
unwanted to wanted

We conclude that the longer the hme smce pregnancy,
the greater the dIffIculty of achIevmg accuracy In retrospectIve
reporung on whether the chIld was unwanted at that hme Among
chtldren of a gIven age reported to have been wanted, some may
well have been mIhally unwanted When progressIve selechvlty
bIas IS present, as It seems to be In the Moroccan case, an older

chIld IdentIfIed as hav10g been unwanted at the tIme of the
pregnancy may have been, In fact, deeply unwanted In summary,
the unwanted/wanted label dIstInguIshes between two groups of
chIldren those who probably have been unwanted SInce bIrth, and
those who were eIther wanted dunng pregnancy or have subse
quently become wanted Chtldren shlliabeled as unwanted at the
survey date are qUIte hkely to be the chIldren about whom we
should be most concerned

44 ANGLES OF VISION

To properly assess the consequences for a chtld and hIS
or her sIbhngs ofbe1Og born unIntended, or the consequences for
chIldren of grow1Og up 10 a famIly WIth excess feruhty, we need
to know whether any chIldren In the famIly were the product of
uruntended pregnancIes, and at what pomt a woman began to
regard her famIly SIze as be10g excessIve SImIlarly comprehen
SIve, preCIse, and hme-ordered Informahon on the potentIal
consequences must also be avatlable As the potenhal conse
quences of unwanted and excess feruhty are long-term m nature
and pOSSIbly cumulahve over the course of chtldhood, the Ideal
study deSIgn would be longItudInal It would requIre reVISIts at
regular Intervals to momtor the progress and famIly CIrcumstances
of wanted compared WIth unwanted chIldren and of chIldren m
famIhes that once had, or currently have, excess fertlhty

Retrospechve deSIgns, such as those employed In DHS
surveys, have attempted to reach a compromIse between what IS
feasIble and the longItudInal Ideal The survey queshons are
framed to determIne the CIrcumstances surroundmg the demo
graphIc events that happened to unfold durIng the retrospechve
WIndow Such a deSIgn allows the consequences for the chtld and
hIslher slblmgs to be preCIsely measured only over the few years
that defme the WIndow Even here, more detatl IS typIcally
gathered on some events and 1Odlcators than on others For
example, chtld deaths are recorded to the month or day, but only
current status data are typIcally avatlable on chIldren's schoohng,
rather than the schoohng hIStones that mIght have been collected
retrospechvely Some Important Informahon SImply cannot be
retrospechvely determIned For example, where excess fertlhty
IS concerned, DHS surveys have not sought to estabhsh when m
the past a woman began to VIew her famIly SIze as excessIve No
doubt thIS IS because It would be dIffIcult to recall and attach
dates to such a change In VIews unless It happened to COInCIde
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WIth a more eastly remembered demographIc event LIkeWIse, no
retrospechve method can be ImagIned for precIse recall of
chtldren's heIghts and weIghts All these prachcal hmItahons set
boundarIes on the range of consequences that can be ngorously
assessed

FIgure 4 1 Illustrates the hme range of observed and
unobserved effects of an unwanted bIrth for the unwanted chIld
and for an older SIblIng, In terms of theIr survIval, health, and
schoohng The lImIted angle of VISIon IS shown over the penod
of chIldhood that IS permItted by the DHS deSIgn The fIgure IS
based only on the woman's expressed Ideals and preferences
because, typIcally, DHS surveys gather no comparable data from
husbands In the study countrIes For an unwanted chtld and for
an Illustrahve older sIbhng, the symbol B marks the year of bIrth,
S marks the year m whIch each chIld reaches school age, and M
marks the age of legal maJonty or the end of chIldhood FIgure
4 1 IS deSIgned to show how a fIve-year w1Odow of observahon
overlaps only partIally wIth the chIldhood expenence of the two
slbhngs

FIgure 4 2 Illustrates the hme range of observed and
unobserved effects of excess feruhty for an older and younger
chIld m a famIly The key dIfferences between FIgures 4 1 and
42 are, fIrst, that m the case of excess feruhty, no chIld IS SIngled
out as beIng unwanted or mIshmed and, second, that the date at
whIch excess feruhty Inthally developed In a famIly IS not
known The example depIcted In FIgure 4 2 IS one In whIch an
older chIld had already started school before the development of
excess ferhhty and a younger chIld had already surVIved beyond
the age at whIch anthropometnc assessments would be made by
DHS (generally three years) In thIs case, the effects that can be
assessed would be mronly hmIted to chIldren's schoohng

45 THE WINDOW PROBLEM

As we attempt to explore potenhal cross-slbhng effects,
the angle of vIsIon becomes even more constrIcted GIVen the
ImposIhon of a retrospechve WIndow, It IS not pOSSIble to know
whether a school-age chtld's current sltuahon mIght have been
affected by the arrIval ofuruntended sIbhngs pnor to the fIve-year
WIndow of observahon ThIS means that the analySIS mIxes some
chIldren who have never expenenced the event In queshon WIth
others who fIrst expenenced It before the fIve-year WIndow
opened

The so-called "WIndow problem" has recently been
Inveshgated by Wolfe et al (1996) In a stahshcal exerCIse
deSIgned to evaluate alternahve approaches to eShmahng the
determInants of chtldren's attatnments USIng several US
longItudInal data sets, they compared stahshcal eshmates of the
effects of chIldhood events on selected outcome varIables,
varIOusly arrangIng the data so that these events were measured
only at selected hmes or mtervals over the course of chtldhood



FIgure 4 1 TIme range ofobserved effects mrelatIon to unobserved effects of an unwanted bIrth on mvestment m that chtld and an older
sIblIng, accordmg to data from DRS surveys
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FIgure 4 2 TIme range of observed effects m relatIOn to unobserved effects of excess fertIlIty on mvestment m chIldren, accordmg to
data from DRS surveys
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In companng the SIzes and sIgns of the resultmg coeffIcIents, they
found the least confonmty m the estnnates for relatIvely rare
events, such as parental separatlOn For example, the measured
effect of parental separatIon on a chIld's eventual educatIonal
attaInmentdIffereddependmgonwhetherparental separatIonwas
measured at a partIcular pomt mthe chIld's lIfe (that IS, age 14) or
over a lO-year mterval (from ages 6 to 15)

For the analysIs of the cross-sIblIng effects of an
unmtended bIrth, DHS surveys prOVIde a relatIvely bnefwmdow
of observatIon To extend the wmdow backwards m tIme would
no doubt IdentIfy more umntended bIrthS, but at the cost of
mtroducmgaddItIonal errors ofmeasurement and expostratIonal
IzatIOn Perhaps the net gam would be small m any case, for some
effects would be expected to be ImmedIately apparent For
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example, a gIrl Inay be held back from entenng school or WIth
drawn from school Imrnedlately upon the arnval ofan unmtended
new sIbhng The force of such exogenous shocks Inay well
dISSIpate over tIme In FIgure 4 1these concerns are Illustrated by
showmg the lInk between the amval of an unwanted chIld and the
schoolIng expenence for a SIblIng of school age from the tIme of
the event to the end of the wmdow of observatIon Some of thIs
mIght be measurable WIth retrospectIve DHS data, but a fully
adequate analySIS of the cross-sIbhng effects of an unmtended
bIrth reqUIres a 10ngItudmal deSIgn

No SImIlar "wmdow problem" afflIcts the excess fertIltty
measures However, WIth these current status varIables the
dIffIculty IS that there IS no way of knowmg how long chIldren
have been exposed to a SItuatIOn of excess fertIhty



5 Who Experiences Unintended
or Excess Fertility?
The consequences ofnnperfect fertIhty control cannot be

fully understood wIthout reference to the charactenstIcs of those
who expenence such fertIhty In thIS SectIOn, the levels and
dlstnbutIons of umntended and excess fertlhty 10 the fIve study
countrIes are descnbed Note that for three of the fIve countnes,
the Dorrnmcan Repubhc, Kenya, and the PhIlIppInes, the samples
represent all women age 15-49, whereas for Egypt and ThaIland
the samples represent only ever-marned women The sectIOn
begms WIth descnptIve analyses and closes WIth a multIvanate
mvestIgatIon

5 1 UNINTENDED FERTILITY

Table 5 1 shows the total number of women 10 each
country from whom mfonnatIon was obtaIned by DHS, and
presents the dlstnbutIon of women accordmg to the number of
bIrthS 10 the fIve-year retrospectIve wmdow The total number of
women surveyed ranges from 7,32010 the DOmInIcan Repubhc to
15,02910 the PhIlIppInes Only In Egypt and Kenya do more than
half of these women report a bIrth In the fIve years precedmg the
survey ThIS reflects the hIgh fertIlIty that IS charactenstIc of
Kenya and the relatIvely hIgh fertIlIty found among ever-marned
women 10 Egypt

The dIstrIbutIOn of all bIrths 10 the last fIve years
accordmg to theIr mtendedness status IS presented 10 Table 5 2
Unmtended bIrths mclude 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 10

ThaIland to 22 percent In Egypt As argued, due to ex post
ratIOnalIzation, thiS IS lIkely to be an underestunate of the actual
level of unwanted pregnancy Another 13 to 35 percent of births
are reported to have been rrnstImed 10 the study countries, With 9
to 25 percent mIstImed by more than two years The percentage
of recent bIrths that were unIntended thus ranges from 51 percent

Table 5 1 Births m the last five years

10 Kenya, to 44 percent 10 the PhllIppmes, 39 10 the Dorrnmcan
RepublIc, 35 10 Egypt, and 31 10 ThaIland Interestmgly, Kenya,
WIth the hIghest fertIlIty overall, also exhIbIts the hIghest rate of
unIntended pregnancy

Unwanted FertilIty

As demonstrated 10 Table 5 2, both unwanted and
mIstImed fertIlIty are SIgnIfICant components of unmtended
fertIhty 10 these settmgs Table 5 3 focuses speCIfIcally on the
unwanted component, WIth attention to levels and dIstrIbutIons
across selected covanates Two perspectives are presented In thIs
table the upper panel descnbes the InCIdence ofunwanted fertlhty
from the VIeWpOInt of women, the lower panel descnbes the
InCIdence of unwanted fertIhty 10 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 10 our samples expenenced at least one unwanted bIrth In
the last fIve years, and of those who have had a chIld 10 the past
fIve years, the range IS from 15 to 28 percent Among women
WIth such recent fertIlIty, It IS clear that the hkehhood of un
wanted chIldbearIng IS strongly assocIated WIth educatIOn and age
Interestingly, It does not appear to be closely related to urban
reSIdence, even though urban areas are generally better supphed
WIth a range of contraceptive serVIces Among women WIth a
bIrth 10 the last fIVe years, roughly one In three uneducated
mothers 10 the DOmInIcan Repubhc and Egypt had an unwanted
bIrth, whIle only one In fIve mothers WIth secondary schoolIng
had such a bIrth As shown In Table 5 3, the relatIOnshIp between
unwanted fertlhty and women's educatIOn IS generally negative,
WIth successIVe Increases In educatIOn leadIng to declmes In
unwanted fertIhty, although some curvIlmearlty IS apparent 10

Egypt and the PhIlIppInes

Percent dlstnbutlOn of women by number of births m the five years precedmg the survey
Demographic and Health Surveys, 1987 1993

Dommlcan
Births per Repubhc Egypt Kenya Phlhppmes Thmland
woman 1991 1988a 1993 1993 1987a

Number of births
ID 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 roundmg
a Ever marned women
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Table 5 2 DesIre for bIrth at tIme of conceptton

Percent dlstnbutton of bIrths 10 the five years precedmg survey by mother s desIre for bIrth at the
ttme of conceptton DemographIc and Health Surveys 1987 1993

DOmlntcan
DesIre for Repubhc Egypt Kenya Phlhppmes Thatland
bIrth 1991 1988a 1993 1993 1987a

Desire for birth at tIme
of conceptIon
Wanted then 61 65 49 56 69
Mlsttmed :s; 2 years 15

} 13
b 9 9

} 17
b

Mlsttmed >2 years 9 25 19
Unwanted 15 22 17 16 14

Total 100 100 100 100 100
Number of births 4164 8647 6,115 9152 3,627

Note WeIghted data
a Ever-roamed women
b Preferred wmtmg tIme before birth not asked of respondents

Older mothers are much more hkely to descnbe therr
recent births as unwanted Withm the oldest age group of recent
mothers, those 45-49 years ofage, approximately two-thrrds m the
DommICan Repubhc and Egypt descnbed theIr recent bIrth as
unwanted, m the Phlhppmes and ThaIland, more than half of
women used thts term ThIS relanonshlp IS largelyexplamable by
the mcrease WIth age m the propornon of women who have
already achieved theIr desrred fanuly SIze

The lower panel of Table 5 3, WhICh IS concerned wIth
the sample of chIldren born m the fIve-year wmdow, shows no
dIfference m the hkehhood that a female chIld would be descnbed
as unwanted at conceptIOn compared WIth a male chIld A
dtfference mtght have been expected If parents had a strong
preference for chIldren ofone sex or the other and systematIcally
revised their reports of unwantedness after a birth on that basIS
In the countnes of our sample, however, son preference IS now
relatIvely weak, apart from the pOSSIble exceptIon ofEgypt Some
eVIdence IS seen m the lower panel of the type of ratIonahzatIon
suggested by Bankole and Westoff (1997) who, It wIll be recalled,
found that hIgh proporttons of chIldren ongmally reported as
unwanted were later reported to have been wanted Some dechne
can be seen m the percentage ofunwantedness by age of the chIld,
although It IS not as dramatIc as mtght have been expected from
theIr results

A fmal aspect of unwantedness status IS ItS assocIatIon
WIth panty Women are much more hkely to descnbe the
conceptIon of therr hIgher parIty chIldren as unwanted For
mstance, 53 percent of chIldren of panty 6 and greater m ThaI
land, and 51 percent of such chIldren m the Domtmcan Repubhc
and Egypt, were labeled as unwanted In short, unwanted chIldren
may be generally charactenzed as bemg ofhIgher panty, and born
to women who are m the later stages of therr reproducnve hves
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MlstImed FertIlity

Table 5 4 presents a parallel analySIS of mIstImed
fertthty As WIth unwanted fertIhty, the percentage of women
who had at least one lTIlstImed pregnancy IS relatIvely small m
most countnes The matn exceptIon to thIs IS Kenya, where
nearly a quarter of all women report havmg had a mtstImed
pregnancy and where 41 percent of recent mothers report one or
more such pregnancIes

The distrIbutIon ofmIstImed fertthty across demographIc
categones IS very dIfferent from that of unwanted fertlhty
MistImed fertthty IS not partICularly prevalent among older
mothers Rather, for the most part, the lIkelIhood of a lTIlsnmed
pregnancy progressIvely decreases WIth the age of the mother
Although the mCIdence of umntended fertthty as a whole nses
WIth age, Its mIstImed component tends to fall WIth age It seems
that mIstImed bIrths must be more prevalent among young
mothers who have not yet achIeved theIr desrred famtly SIze In
thIS respect, our results are conSIstent WIth other fmdtngs from
DHS based on a large group of surveys (AdetunJI, 1997)

Another difference between the two types of unmtended
ferttlIty IS eVIdent m the educatIonal levels of the mothers 9

Whereas unwanted fertthty decreases sIgmficantly wIth educatIOn
m the fIve countnes, for lTIlstImed fertthty no clear relatIonshIp
emerges Among women WIth bIrths m the last fIve years, those
WIth secondary or hIgher educatIon have roughly the same
hkelIhood of a lTIlstImed bIrth as do women WIth no educatIon

9 One aspect 10 whIch unwanted and mlsttmed fertlltty are
SImilar IS prevalence 10 urban and rural areas WIth no consIstent pattern
eVident 10 the prevalence of mlsttmed births by residenttal area



Table 5 3 Unwanted fertility

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

DOImmcan
Republic Egypt Kenya Phlllppmes Thmland

Charactenstlc 1991 1988 1993 1993 1987

WOMEN

Among all women,
percentage With
ounwanted births 94 83 89 92 93
1 unwanted birth 5 13 9 7 6
2+ unwanted births 1 4 2 1 1

Among women with a birth
In the last 5 years, percentage
WIth
ounwanted births 82 72 80 79 85
1 unwanted birth 15 22 16 17 14
2+ unwanted births 3 6 4 4 I

Percentage WIth 1 or more
unwanted births, among
women WIth
No schoolmg 33 30 26 18 25
Pnmary 21 32 21 28 15
Secondary 13 16 } 16 18 12
Higher 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
4549 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
Llvmg children 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
Mameda 15 U U 17 U
Unmamed 16 U U 7 U

Note Weighted data
U =Unknown (not avmlable)
a Mantal status at conceptIOn IS from calendar data where available
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Table 5 4 Mistimed fertihty

Misttmed births among women by background charactensttcs. and percentage of children
reported as ffilstlmed at conception, Demographic and Health Surveys 1987-1993

DOffilmcan
Repubhc Egypt Kenya Phlhppmes Thmland

Charactenstlc 1991 1988 1993 1993 1987

WOMEN

Among all women,
percentage with
offilstimed births 90 89 78 88 92
1 ffilstlmed birth 8 9 16 8 7
2+ ffilstimed bIrthS 2 2 6 4 I

Among women With a
birth IR the last 5 years,
percentage With
offilstlmed births 73 83 59 69 80
I ffilstimed birth 22 15 30 21 17
2+ ffilstimed bIrths 5 3 II 10 3

Percent With 1 or more
mJstlmed births,
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
4549 yr 5 7 17 II 7

No schoolmg 24 16 28 29 19
Pnmary 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 mJstlmed at
conception among

All chIldren 23 13 34 28 17

Mistimed by less than 1 yr 6a b 2a 2a b
Mistimed by 1-2 yr 8 U 7 7 U
Mistimed by 2 yr 8 U 23 18 U

FIrst birth 21 3 39 19 16
BIrth mterval 7 17 mo 41 22 41 41 32
1823 mo 28 19 42 39 29
2472mo 19 13 32 27 17
72+mo 10 6 14 13 7

ChIldren of women who
were
Marnedc 22 U U 28 U
Unmarned 32 U U 24 U

Note WeIghted data
U =Unknown (not avmlable)

: ~~~~:~~!~::~n~:I::b~~O~~a~~Jh~~~ ~~~~C::I:s~~~~:~~ ffilssmg cases for thIS Variable

CMarital status at conceptIon IS from calendar data where avmlable



TIns fmdmg IS somewhat unexpected, gIven that more educated
women should be able to exert more effectIve control over the
tIlffing of theIr bIrths

Turnmg now to the relatIonship between length of birth
mterval and the mCIdence of lffistImed births, there IS a tendency
for women to descnbe as lffistImed those bIrthS that are the result
of short bIrth mtervals For Instance, m the DOlffimcan Repubhc,
Kenya, and the Phihppmes, 41 percent of women whose prevIous
bIrth Interval was of the shortest duratIOn (7-17 months) labeled
that birth as lffistImed The length of the birth mtervalls clearly
an Important element m whether or not a woman chooses to label
a conceptIon as lffistImed These results are consIstent WIth past
research that has explored the relatIonship between shorter
prevIous bIrth mtervals and unmtended femhty (AdetunJI, 1997,
CartWrIght, 1988) In both of these studIes, the length of bIrth
mtervals was found to be strongly associated WIth the hkehhood
that a bIrth would be labeled lffis1lmed

Yet, as Table 5 4 shows, It IS equally clear that women
do not umformly descnbe theIr short Intervals as lffistImed ThIS
IS despIte the fact that a great deal of demographic research has
estabhshed that short bIrth mtervals put Infants and young
chIldren at hIgher nsk of death, and such mformatlOn has
presumably been Incorporated m farruly planmng mformatIOnal
and educatIOnal programs It appears the effect of short mtervals
IS not Widely appreciated by the mothers m questIOn, or, perhaps,
they Judge other factors to be more Important m defmIng lffistlm
mg Note that short birth mtervals are much less hkely to be
descnbed as lffistImed m Egypt than m the other four countrIes, a
pomt we wIll return to later 10

The fmal statlstlc of mterest m Table 5 4 IS the respon
dent's preferred wattlng tlme before becolffing pregnant, data
WhICh are avatlable only for the DOlffimcan Repubhc, Kenya, and
the Phlhppmes In Kenya and the Phlhppmes, the overwhellffing
maJonty of bIrthS are satd to have been IDlstlmed by more than
two years

In sum, It IS apparent from a reVIew of these descnptIve
statlstlcs that lffistImed and unwanted femhty are dIstrIbuted
rather dIfferently Among women WIth recent births, those who
are older or less educated are more hkely to descnbe recent bIrthS
as unwanted, whtle younger women are more hkely to refer to
recent births as lffistnned Each component accounts for a
slgmflcant percentage of chtldren m the five study countries and
10deed as AdetunJI (1997) has shown m developmg countries
taken as a whole

10 We pursued thiS Issue further m a multIvanate analysIs the
mtent bemg to determme what SOCloeconOffilC or program factors would
encourage women WIth short bIrth mtervals to descnbe them as ffilsumed
We could uncover no systemauc effect m thIS analysIs In partIcular
neIther the measures ofmother seducatIon nor access to fannly planrung
made a dIfference and yet It would have been reasonable to suppose that
knowledge of the nsks of short tntervals would be greater among the
better educated and those exposed to fannly planrung programs

52 EXCESS FERTILITY

Excess femhty IS denved by companng a woman's Ideal
farruly SIze WIth the number of children she has borne The
mCIdence of excess femhty among all women (or ever-rnamed
women In Egypt and Thatland) and among women WIth at least
one birth m the last fIve years IS presented m Table 5 5 accordmg
to varIOUS demographIC charactenstlcs ThIS table also contatns
InformatIOn on the percentage of chIldren born m the last fIve
years who hve In a falffily WIth excess fertlhty, or whose bIrth
order exceeds the mother's Ideal

Excess femhty IS dIstrIbuted among subgroups of the
populatIOn In much the same fashion as unwanted feruhty LIke
unwanted fertIlIty, excess fertIlIty IS more prevalent among older
women who have at least one bIrth In the last fIve years If a
woman age 45-49 has had a child WIthin the last fIve years, It IS
hIghly lIkely that her farruly SIze exceeds her Ideal WIth the
exceptlon of the DOlffimcan Repubhc, women m thIS age group m
the rematnmg four countrIes are more lIkely to report excess
fertlhty than unwanted feruhty For example, Table 5 3 shows
that 42 percent of women aged 45-49 WIth a recent bIrth m Kenya
report an unwanted birth but In Table 5 5 It can be seen that 68
percent of the same group of women report actual feruhty m
excess of Ideals ThIS dtfference may reflect the reluctance of
women to Identlfy speCIfIC births as unwanted It may also stem
from the rapIdIty of recent SOCIoeconOIDlC change and assOCIated
declInes m farruly SIze Ideals

The lIkelIhood of excess fertIhty IS sIgmficantly lower
among better-educated women ThIS IS espeCIally apparent for the
DOIDlmcan Repubhc, Egypt, and Kenya, where 43 percent or
more of mothers WIth no educatlon have fertIlIty m excess of
Ideals, compared WIth less than half thIS percentage among
better-educated mothers Excess feruhty IS somewhat more
common among rural mothers, although such urban-rural dIffer
ences are small m both Egypt and Thatland Women who are
currently marned 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 attatned theIr deSIred
farruly SIze

All thIS lffight suggest that excess and unwanted fertlhty
are highly enough correlated that one of the measures IS redun
dant To obtatn a sense of theIr empmcal overlap, we mvestIgate
10 Table 5 6 the prevalence of reported unwantedness for those
births whose bIrth order exceeds the mother's Ideal fanuly sIze
Among such births, the percentage reported to be unwanted at
conceptlon ranges from 35 percent 10 the Phlhppmes to a htgh of
47 percent m Egypt ThIS IS several tImes the percentage for
children whose birth order dId not exceed the mother's current
Ideal, as shown m the table However, smce the percentage
reported to be unwanted falls conSIderably short of 100, one can
conclude that excess feruhty and unwanted feruhty are suffI
CIently dtfferent empmcally-theu conceptual dIfferences have
been preVIOusly emphasIzed-to JustIfy pursumg each m the
multIvarmte analyses
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Table 5 5 Excess fertlbty

Excess fertlhty among women by background charactenstlcs percentageofchtldren hvmg ma family WIth
excess fertility and percentage ofchildren whose birth order exceeds the mother s Ideal Demographic and
Health Surveys 1987-1993

DOffi1n1can
Republic Egypt Kenya Phlhppmes Th811and

Charactenstlc 1991 1988a 1993 1993 1987a

WOMEN

Average number of
cluldren wanted 31 29 37 32 28

Percentage of all women
reportmg excess ferbhty 19 42 28 19 26

Among women With a
birth ID past 5 years,
percentage reportIng excess
ferbbty among those

1524 yr 9 11 5 5 4
2534 yr 28 44 42 27 19
3544yr 49 66 72 58 47
45-49 yr 46 63 68 78 73

No schooling 47 43 48 29 29
Pnmary 28 49 36 45 21
Secondary 16 25 24 26 7
Higher 11 22 16 18 9

In union 25 42 38 32 20
Notm union 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 hvmg m faffi11y
WIth excess fertility 27 43 38 35 22

Percentage whose birth
order exceeds mother s
Ideal 22 36 34 30 19

Note Weighted data
a Based on ever mamed women



Table 5 6 Overlap ofunwanted and excess ferttltty

Overlap of unwanted and excess fertlltty DemographIc and Health Surveys, 1987-1993

Domtmcan
Unwanted and Republtc Egypt Kenya Phlltppmes Thailand
excess fertlhty 1991 1988 1993 1993 1987

Percent unwanted among all
chIldren born m last S years IS 22 17 16 14

Percent unwanted among
chtldren whose bIrth order
IS less than or equal to the
mother s Ideal 8 7 6 8 7

Percent unwanted among
chIldren whose bIrth order
IS greater than the mother s
Ideal 40 47 37 35 43

Note WeIghted data

5 3 MULTIVARIATE ANALYSIS

In Table 57, by way of mulnvanate methods, the
determmants of unwanted and excess fernhty are explored The
table presents two models for each country, one m whIch the
outcome measure IS the woman's expenence of any unwanted
feruhty over the five-year wmdow, and another m whIch current
excess feruhty IS the dependent vanable These are bmary
outcome vanables that take the value 1 If any unwanted bIrths
occurred, m the frrst case, and If the woman reports any excess
feruhty, m the second Problt models are esnmated (see Greene
(1997) for a lUCId textbook exposlnon of thIs model)

The reference category for the analySIS of unwanted
feruhty IS defmed so that the varIable takes the value of 0 If the
woman had no brrths m the five-year wmdow, and also takes that
value If she had only wanted (or mlsnmed) bIrths ThIs approach
to the data IS generally consIstent WIth our theorencal perspecnve,
m that we 31m to focus attennon on departures of actual fertlhty
from wanted feruhty Cases m which no births occurred are thus
mterpreted as reflecnng deSIred outcomes Of course, some
women are constrained from havmg the births that they desrre
because of low fecundabIhty, and Ideally one would hke to
dIstinguish these cases from others m whIch no bIrthS were
wanted Such an approach has not been pursued here because It
would reqUIre a retrospecnve deterrmnanon of fecundabIlIty
constramts The treatment of mlsnmed bIrths also deserves
comment We have expenmented WIth a mulnnomlalloglt model
m which the four outcome categones are, respecnvely, no brrths
or only wanted births, any unwanted but no mlsnmed births, any
mlsnmed but no unwanted births, and any combmanon of both
unwanted and mlsnmed brrths The esnmates denved from thIs
model are not readily mterpretable, and therefore the SImpler

approach shown m Table 5 7 has been taken, recogmzlOg that It
IS less well-grounded m our theorencal perspecnve than we would
lIke

In addlnon to the covanates that have been mentIOned
above, consIderable mterest attaches to the measures of the farntly
plannmg, health, and educatIOnal service envIronments Appen
dIX A descnbes the constructIOn of the measures used m the
analyses By devlsmg a reasonably consistent setofmeasures that
have cross-nanonal comparabIlIty, we hope to detenmne the
extent to whIch these servIces figure lOto the probabllInes of
unwanted and excess fertlhty Although only farntly planmng
servIces are lOvolved m the prevennon of such feruhty, the other
services have a role to play through theIr lOfluence on the
woman's monvanon to exercIse effecnve feruhty control

The esnmates shown m Table 5 7 reconfrrm much of
what has been learned through the earher descnpnve analyses In
parucular, they underscore the Importance of educanon m
enabllOg women to aVOId both unwanted and excess feruhty In
Figure 5 1, the educatIOn coeffICIents are translated mto esnmates
of the probablhnes of unwanted and excess feruhty 11 As can be
seen, better-educated women are markedly more effective In
avertlng such fertlhty In all countrIes but Kenya Perhaps In
Kenya, a country at an IntermedIate phase of demographtc
tranSItion, better-educated women are among the frrst to conceIve
of theIr feruhty m these terms

11 The predIcted probabllttles are denved by holdmg the
education level constant and allowmg all other covmates to vary as they
do m the sample A predicted probablhty IS then generated for each
woman, and the average of these probablhtles IS shown m the figure

21



22

Table 5 7 Mu1t1vanate estllnates of unwanted and excess fertJ1lty models

Multlvanate estimates of unwanted and excess fertlhty models Demographic and Health Surveys 1987 1993

DOlmmcan
Repubhc Egypt Kenya Phlhppmes Tbatland

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 sage 535 542 338 757 163 954 281 272 216 273
(izi statistic) (430) (567) (256) (694) (152) (585) (245) (445) (150) (195)

Age squared 012 012 002 016 001 020 004 012 005 004
(307) (397) (062) (494) (025) (404) (105) (611) (100) (086)

Age cubed -000 000 000 000 000 000 000 000 000 000
(l93) (297) (I 12) (354) (156) (280) (017) (666) (051) (039)

Woman pnmary 189 072 024 030 151 258 147 122
schoohng (236) (108) (056) (079) (250) (482) (176) (195)

Woman secondary 448 456 314 540 017 117 152 188 127 414
schoohng (445) (551) (409) (835) (021) (159) (346) (534) (1 01) (414)

Woman hIgher 523 955 480 751 270 404 522 702
schoohng (405) (863) (414) (785) (449) (861) (254) (485)

Currently m umon 237 238 859 325 029 374 621 410 170 184
(383) (505) (919) (572) (050) (666) (861) (833) (167) (273)

FAMILY CHARACTERISTICS

Spouse pnmary 063 115
schoo1mg (145) (298)

Spouse secondary 069 046 063 003 092 069 058 110 002 086
schoohng (099) (082) (095) (046) (l59) (1 33) (l 28) (293) (002) (146)

Spouse hIgher 190 167 130 180 206 302 129 203
schoohng (167) (192) (146) (246) (337) (626) (082) (174)

Spouse s occupatIOn 106 012 039 085 058 043 100 051 134 165
sktlled profeSSIonal (1 88) (027) (097) (242) (105) (089) (265) (1 61) (224) (355)

Standard of hvmg 167 111 104 070 059 107 009 026 153 155
mdex (284) (222) (173) (1 35) (l27) (263) (026) (097) (280) (348)

Index squared 008 005 014 001 012 015 007 011 006 013
(116) (083) (187) (009) (l72) (245) (167) (352) (097) (254)

CLUSTER CHARACTERISTICS

Town 056 098 691 527 087 214 078 106
(051) (1 15) (330) (272) (058) (156) (147) (245)

Small cIty 144 183 091 162 024 041 2059 159
(164) (261) 767 629 (060) (1 10) (051) (l08) (098) (017)

CapItal CIty 211 263
(364) (323)

679 563 029 1964034 117
(187) (298) (568) (607) (047) (052) (094) (012)

Contmued



Table 5 7-Contmued

DOlDlnlcan
Repubhc Egypt Kenya Phillppmes Thllliand

Any Any Any Any Any Any Any Any Any Any
Vanable unwanted excess unwanted excess unwanted excess unwanted excess unwanted excess

EDUCATION AND HEALTH SERVICES

Travel orne to U 227 U U U U 573 264 U U
pnmary known" (064) (148) (073)

Travel ttme to 005 003 035 015 U U 007 001 000 001
pnmary (256) (I 83) (4 IS) (213) (279) (087) (011) (054)

Travel orne to 678 015 028 343 U U 187 116 U U
secondary known (149) (067) (023) (302) (202) (I 50)

Travel ttme to 001 000 007 001 U U 000 001 001 000
secondary (019) (097) (237) (039) (072) (250) (068) (017)

Distance to hospital 011 011 011 018 004 013 006 002 073 002
or health center (210) (247) (081) (145) (050) (193) (025) (008) (1 18) (008)

FalDlly planning
aVllllable at hos 245 116 154 028 104 140 066 039 2368 291
pItaVhealth center (283) (179) (092) (019) (072) (108) (044) (032) (1 14) (031)

Distance x 010 004 015 016 003 011 004 003 076 006
availablhty (157) (093) (107) (124) (036) (170) (018) (016) (122) (023)

Number of health
services at hospltall 002 017 002 010 U U 015 004 U U
health center (010) (098) (005) (030) (019) (007)

Number offamily
plannmg services at 034 006 021 008 U U U U U U
hospltaVheath center (235) (056) (076) (032)

Health center 026 073 U U 051 385 U U U U
mcomrnumty (027) (094) (025) (213)

Distance to nearest 020 000 032 017 000 005 005 101 017 015
pubhc heath center (095) (000) (174) (109) (004) (I 83) (008) (180) (144) (134)

Family planmng
available at nearest 134 084 141 312 173 377 118 018 244 020
health center (I 18) (095) (I II) (280) (087) (215) (107) (021) (156) (018)

DIstance x 022 005 027 010 000 004 006 101 022 002
aVllllablhty (I 10) (026) (141) (064) (008) (167) (009) (I 81) (I 51) (014)

Number of health
servIces at nearest 021 002 097 133 003 027 052 016 U U
heath center (078) (008) (250) (388) (007) (071) (179) (068)

Number of family
planmng servIces at 024 002 043 040 U U 004 024 U U
nearest health center (1 10) (009) (l 38) (145) (032) (230)

Comrnumty has 013 006 U U 146 157 U U 028 039
heath worker (016) (009) (290) (331) (025) (048)

Community health
worker provIdes 013 033 U U U U U U 151 058
farntly plannmg (017) (052) (194) (101)

Contmued
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Table 5 7-Contmued

DOImmcan
Repubhc Egypt Kenya Phlhppmes Thlllland

Any Any Any Any Any Any Any Any Any Any
Vanable unwanted excess unwanted excess unwanted excess unwanted excess unwanted excess

Commumty flllntly U U 013 062 087 061 U U U U
planmng worker (024) (124) (170) (125)

Commumty has U U 047 157 U U U U 113 180
traIned mldwtfe (073) (280) (179) (369)

Pharmacy proVIdes 105 153 U U U U U U U U
contraceptives (145) (253)

MobJle health chmc U U U U U U 467 029 082 061
VISits commumty (208) (033) (065) (060)

MobJle famIly planmng U U U U 115 088 043 059 121 091
chmc VISIIS commumty (213) (176) (019) (035) (092) (089)

DIstance to nearest U U U U U U 003 001 U U
mobJle outreach pomt (208) (045)

Number of health
servIces provIded by U U U U U U 177 012 U U
mobJle chmc (I SO) (014)

Number of famJly
plannmg servIces pro U U U U U U 037 039 U U
vlded by mobl1e chmc (075) (104)

X2 (d f) 479 (32) 2 110 (33) 882 (30) 2 181 (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 6331

Notes Unwelghted data OmItted categones and dummy vanable codmg are as follows
Woman's schoohng

OmItted categones are none (DOImmcan Repubhc Egypt Kenya ThaJland) none or pnmary only (ThaJland) upper categones are
secondary or hIgher (Kenya) and hIgher for the other counines

Spouse schoolmg
OmItted categones are none orpnmary (DOImmcan Repubhc Kenya Phlhppmes ThaJland) none (Egypt) upper categones are secondary
or hIgher (Kenya) and hIgher for the other counines

Urban reSIdence
The DHS categones of town small City and capItal City are used except m Egypt (town L-Ity) and ThaIland (cIty capital) The omitted
category m ThaJland IS rural or town whereas for the other counines ruralIS the omItted category

Education and health servIces
For urban areas m Egypt and Thlllland all these vanables are set to zero The vanable Travel time to pnmary known takes the value
1 If the respondent could provIde thIS mformatlon for cases m which the travel time was not known thiS vanable IS set to 0 and the mean
value oftravel time substituted mto the Travel time to pnmary vanable The same procedure was followed for time to secondary schools

U ::: Unknown (not aval1able)
a For the Domlmcan Repubhc known travel time to pnmary school perfectly predIcts unwanted fertlhty The vanable IS dropped from the analySIS

together WIth 21 cases



FIgure 51 PredIcted percentage of women wIth excess and unwanted feruhty by level of educatIon, fIve DHS surveys, 1987-1993
(Note In all five surveys the level of excess fertlhty among women wIth secondary or hIgher educatIon IS sIgmficantly dIfferent from
that among women wIth no educatIon)
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Percent
60

50

40

30

20

10

0
No educatlon Primary Secondary Higher

10

o
No education Primary Secondary Higher

DExcess Fertlhty !i:'il Unwanted Ferhhty o Excess Fertlhty !i:'il Unwanted FertIlity

Kenya 1993 Phlllppmes 1993

Percent Percent

60 60

50 50

40 40

30 30

20 20

10
10

0
0 No ed ucallon/ Secondary Higher

No educatIon Primary Sec/Higher
Primary

o Excess Fertility ll!l Unwanted Fertlhty oExcess Fertility fi'dIl Unwanted FertIlity

Thailand 1987

Percent
60 "'--------------------,

50

40

30

20

10

o
No education Primary Secondary Higher

oExcess Fertility I§lUnwanted Fertility

25



From the results presented m FIgure 5 1 It can be seen
that wIth other tlungs held equal, less-educated women wIll make
acontnbutIon to the aggregate pool ofunwanted and excess births
that IS out of proportIon to theIr numbers ThIs IS lIkely to have
Important sOCIety-WIde nnplIcatIons To apprecIate the pomt,
conSIder the dIstnbutIon of all chIldren accordmg to theIr levels
of human capItal mvestment It IS reasonable to suppose-and
later analyses m 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 sImIlarly advance theIr
chIldren's educatIon The SOCIal consequences WIll be expressed
m greater aggregate proportIons ofpoorly educated chtldren than
would have been the case had all women been able to engage m
effectIve fertIlIty control
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The separate role that ServIces and programs play m
reducmg unwanted and excess fertIlIty IS not easIly detefIDlned
A great number of service COvarlates have been mcluded 10 the
models of Table 5 7, and of course many of these are mter
correlated and partly redundant In eXamImng the effects across
countnes, lIttle eVIdence IS seen that famIly planmng servIces
exert adeCISIve mfluence mpreventIng such fertIlIty Adtmttedly,
these mdIcators are mostly measures of access to servIces, rather
than measures of serVIce qualIty Results regardmg access to
serVIces, whIch are mIxed and rather weak on the whole, are not
unlIke those found elsewhere m the hterature, as dIscussed m
AppendIX A



6 Consequences of Unintended
and Excess Fertility

ThIS Sectlon addresses the central questlon of the
research, whetherunmtendedand excess fertIlIty have measurable
consequences for chIldren's human capItal In each of the
dImensIOns of consequences studIed, we begm by descnbmg
specIal features of the vanables and estlmatIOn procedures, and
then provIde bnef descnptlve results Followmg thIS, estlmates
are presented from a multIVarIate model m whIch all covarIates
are mcluded except for those havmg to do WIth umntended or
excess fertIlIty The Idea IS to prOVIde a benchmark conventIOnal
speCIfIcatIOn As m the analyses of the precedmg SectIOn, these
multlvanate models mclude a conSIderable number ofcovarIates,
and to mamtam focus on the prmclpal lIne of argument, no
comment IS made except m passmg on the effects of these
covanates Note, however, that m the case of the schoolIng
analyses, we reqUIre a control for tIme trends, and use the
mother's age for thIS purpose Havmg establIshed a baselme
specificatlon, attentIOn IS then concentrated on the additIonal
mfluences of the covarlates havmg to do WIth unmtended or
excess fertIlIty

61 CONSEQUENCES FOR MORTALITY

Focus IS dIrected to two mdlcators of mortalIty among
chIldren born m the fIVe years before the DHS surveys, the
probabIlItyofneonatal death and, among chIldren who surVIve the
fIrst month, the probabIlIty of death before age fIve An ordmary
problt model IS used to explore the determmants of neonatal
death For the postneonatal penod to age fIve, a condItIonal
Welbull hazards model IS employed 12 The Welbull speCIfIcatIon
IS commonlyemployed m mortalIty research, Greene (1997) gIves
a clear expositlon of thIS model and prOVIdes pomters to the
lIterature m both demography and econOmICS

In dlvldmg duratIon smce bIrth mto these two penods, we
aIm to dlstmgulsh between the behaVIOral factors that are ex
pressed m neonatal nsks, WhICh mostly have to do WIth the effects
of bIrth mtervals and use of prenatal serVIces, and those postnatal
behaVIOrs that may have an mfluence on later nsks of mortalIty
To put thIS dIfferently, we have m mInd a nonproporuonal model
of the nsks of death, such that covarlates X exert dlstmct mflu
ences In the neonatal and postneonatal penods

In a Welbull hazards model, the uncondItlonal fisk of
death at month t would be gIven by the hazard functlon

r(tlX) =eat' 1

12 For breVIty we slIghtly abuse conventIonal tenmnology by
refemng to the span from the second month of lIfe to age 5 as post
neonatal

where the parameter emdexes the level of nsk and a governs the
age pattern of nsk WIth ct<l, the hazard functlon IS down
ward-slopmg WIth duratIon SInce bIrth, as IS appropnate In an
applIcatIon to chIld survIval The eparameter IS speCIfIed to be
a functIon of covarIates X, that IS, e=~ The uncondItlonal
probabIlIty of survIval to age t IS then gIven by

To apply thIS model only to the postneonatal penod, 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
condltlonal probabIlIty of surVIVal assOCIated WIth chIld survIval
to age t> 1, whIch IS gIVen by

S(t!X) I S(lIX) =e lI(Ia + I)

and a SImIlar expreSSIOn can be denved In the case of a chIld
death at month t

Table 6 I presents a set of descnptIve statIstIcs on the
neonatal and later mortalIty probabIlItleS for the five study
countries The probabilItIes of neonatal deaths are calculated
usmg DHS reports on the chIld's date of bIrth, SUrvIval status, and
age of death In months For the postneonatal penod, SImIlar data
are used on chIldren born WIthIn the five-year retrospectIve
wmdow, and for those who surVIve the neonatal penod, the
probabIlIty of death before age fIve IS calculated by applyIng the
Welbull model descnbed above (The results are VIrtually
IdentIcal to estImates denved from a standard lIfe table) As the
table shows, mortalIty nsks are generally hIgher m Kenya and
Egypt In ThaIland, there are so few deaths after the neonatal
penod that we do not estlmate the Welbull model

In Table 6 2, a multIVarIate analySIS of these data IS
presented Noteworthy aspects of the multIVarIate speCIficatIon
mclude the use of two measures of serVIces, antenatal care, and
tetanus vaccmatIOns,13 as well as the mclusIOn (for bIrthS ofparIty
2 and above) of mdlcators for the length of the bIrth mterval that
ended With the chIld In questIOn Where pOSSIble an IndIcator of
prematunty IS also Included, recogmzIng that It IS asSOCIated WIth
shorter bIrth mtervals As the speCifICatIons shown 10 the table
are meant to prOVide a context for InterpretIng effects of excess
and unmtended fertIlIty, comment IS made here on only one aspect
of the results havmg to do WIth bIrth mtervallength

13 We debated whether to Include such chOIce related vanables
In the speCificatIOn as dOIng so may expose the estimates to endogenelty
bias OurJudgment IS that In thIS Instance the potential bias IS unlIkely
to be severe
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Table 6 I Neonatal and chIld mortalIty

DescnptIve statIstIcs on neonatal and chIld mortalIty DemographIc and Health
Surveys, 1987 1993

EstImated probabIhty of
ProbabIlIty of death by age 5 gIven survIval

Country neonatal death through neonatal penoda

DOlmmcan Repubhc 0238 0410
Egypt 0375 0603
Kenya 0257 0696
PhIhppmes 0173 0315
Thatland 0199 U

Note UnweIghted data
U =Unknown (not avaIlable)
a Based on parameter estlmates from a condItIOnal Welbull model

Table 6 2 MultIvanate estllnates of neonatal and postneonatal mortalitv

MultIvanate estImates of neonatal and postneonatal mortality DemographIc and Health Surveys 1987 1993

DOImmcan
Republic Egypt Kenya Phllippmes ThaIland

Post Post Post Post
Neo neonatal Neo neonatal Neo neonatal NeD neonatal NeD

Vanable natal to age 5 natal to age 5 natal to age 5 natal to age 5 natal

CHaD S CHARACTERISTICS

GIrl 417 135 082 143 056 016 009 243 153
(I zl statIstic) (359) ( 63) (1 51) (125) (07l) ( 12) (013) (146) (130)

BIrth mtervals ~ 17 224 546 552 1039 124 875 202 730 147
months (136) (1 86) (755) (721) (081) (452) (190) (345) (068)

BIrth mterval 18 23 200 181 251 420 143 361 062 386 449
months (118) ( 47) (297) (235) (1 16) (182) (056) (172) (251)

BIrth mterval ~72 037 205 108 069 087 013 160 756 030
months (013) ( 30) (081) ( 21) (035) ( 03) (105) (204) (014)

First bIrth 028 301 126 137 334 155 056 398 148
(017) ( 72) (139) ( 72) (258) ( 65) (047) (120) (084)

BIrth order 6+ 108 691 111 243 001 071 237 468 088
(046) (155) (137) (149) (001) ( 37) (227) (216) (037)

Twm 638 1661 760 170 876 790 670 1662 I 18
(282) (443) (679) (890) (631) (277) (363) (484) (451)

Premature 190 156 U U 1084 809 1603 1824 U
(1489) ( 23) (957) (309) (1276) (545)

Prenatal care 108 191 017 442 313 135 050 673 047
(043) ( 38) (030) (352) (167) ( 35) (054) (248) (029)

Tetanus vaccmatIon 266 267 097 331 032 213 171 619 403
(180) ( 76) (105) (139) (029) (101) (226) (354) (285)

Contmued



Table 6 2-Contmued

Dormmcan
Repubhc Egypt Kenya Phlhppmes Thailand

Post Post Post Post
Neo neonatal Neo neonatal Neo neonatal Neo neonatal Neo

Vanable natal to age 5 natal to age 5 natal to age 5 natal to age 5 natal

PARENT S CHARACTERISTICS

Mother s age at
birth 409 653 310 683 035 505 291 636 727

" 19 years (221) (147) (306) (368) (023) (209) (182) (1 73) (359)

Mother sage 20 24 233 907 109 265 040 051 087 173 174
(157) (286) (150) (1 85) (035) ( 28) (085) ( 79) (108)

Mother s age ~ 35 012 521 120 185 215 176 141 265 556
(005) ( 97) (1 31) ( 84) (1 58) (76) (135) (105) (294)

Mother pnmary 035 438 097 250 057 080 155
schoohng (19) (1 26) (105) (179) (049) ( 45) (081)

Mother secondary 230 153 230 528 121 224 162
schoolmg (101) ( 29) (177) (167) (121) (1 01) (048)

015 410
(010) (147)

Mother higher 690 1304 276 252 250 728
schoohng" (174) ( 22) (121) (190) ( 68) (132)

Currently m umon 041 050 009 388 163 145 093 059 073
(027) ( 15) (005) (121) (151) ( 74) (038) ( 09) (024)

Spouse pnmary 031 165
schoohng (048) (1 31)

Spouse secondary 365 422 351 132 080 475 296
schoohng (218) (110) (303) ( 54) 122 252 (082) (209) (140)

(126) (146)
Spouse higher 126 1242 641 816 163 417 633
schoohng (056) ( 20) (340) (182) (1 15) (106) (204)

Spouse occupation 270 037 012 150 058 275 033 118 162
skJ.lled profeSSIOnal (205) ( 12) (019) ( 99) (060) (162) (040) (61) (105)

Standard ofhvmg 019 488 023 342 018 375 046 147 209
index (016) (249) (029) (238) (021) (269) (066) ( 85) (199)

Index squared 004 048 000 044 008 041 007 041 018
(024) (178) (004) (218) (059) (1 58) (085) (157) (137)

CLUSTER CHARACTERISTICS

Town 482 785 152 269 376 228 017 044
(1 91) (167) (086) (078) (096) (042) (016) (017)

Small City 227 608 269 715 110 173 892
(127) (174) 203 368 (105) (148) (105) (069) (217)

(112) (110)
Capital city 446 628 100 346 178 425 743

(167) (099) (056) (115) (099) (091) (179)

Contmued
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Table 6 2-Contmued

DOlDlmcan
Repubhc Egypt Kenya Phillppmes Thailand

Post Post Post Post
Neo neonatal Neo neonatal Neo neonatal Neo neonatal Neo

Vanable natal to age 5 natal to age 5 natal to age 5 natal to age 5 natal

DIstance to hospItal 000 010 007 003 001 000 007 000 003
or health center (000) (063) (I 13) (020) (029) (000) (282) (005) (030)

Number of health
servIces at hospItal/ 023 138 028 066 U U 080 081 U
health center (044) (090) (082) (1 03) (051) (018)

Health center 046 119 U U 095 104 U U U
m commumty (024) (029) (043) (024)

DIstance to nearest 002 045 003 002 000 000 001 012 000
pubhc health center (013) (132) (044) (017) (059) (023) (030) (062) (002)

Number of health
servIces at nearest 020 098 056 097 054 082 017 279 U
health center (045) (100) (1 57) (140) (102) (085) (030) (187)

Commumty has 074 410 U U 125 148 U U 650
health worker (054) (126) (154) (104) (174)

Commumty has U U 057 065 U U U U 023
tramed mIdwIfe (077) (044) (016)

MobJie health chmc U U U U U U 031 694 092
VISItS commumty (014) (151) (065)

DIstance to nearest U U U U U U 003 029 U
mobile outreach pomt (I 13) (1 59)

Number of health
servIces provIded by U U U U U U 041 0158 U
mobile chmc (033) (063)

Notes Unwelghted data OmItted categones and dummy vanable codmg are as follows
Woman's schoohng

OlDltted categones are none (Domlmcan Repubhc Egypt Kenya Thatland) none or pnmary only (Thailand) upper categones are
secondary or hIgher (Kenya) and hIgher for the other countnes

Spouse schoohng
OmItted categones are none or pnmary (DolDlmcan Repubhc Kenya Phlhppmes Thatland) none (Egypt) upper categones are
secondary or hIgher (Kenya) and hIgher for the other countries

Urban reSIdence
The DHS categones of town small CIty and capItal CIty are used except m Egypt (town city) and ThaIland (cIty capital) The
omItted category m Thatland IS rural or town whereas for the other countries rural IS the omitted category

Education and health servIces
For urban areas m Egypt and Thailand all these vanables are set to zero The vanable Travel time to pnmary known takes the
value I If the respondent could provIde thIS mfonnatlon for cases m whIch the travel time was not known thIS vanable IS set to
oand the mean value of travel time substituted mto the Travel time to pnmary vanable The same procedure was followed for
time to secondary schools

U = Unknown (not available)
a For Egypt m the postneonatal analysIs hIgher schoohng and secondary schoohng were combmed for the mother as there were too few deaths
to Justify separate categones



FIgure 6 1PredIcted neonatal mortalIty (percent) by length ofprecedmg bIrth mterval, panty 2 and above, fIve DHS surveys, 1987-1993
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Note An asterisk mdlcates that the level of neonatal mortality for births followmg the mtervalls Significantly different
from that for births follOWing an Interval of 24 71 months

FIgure 6 2 PredIcted postneonatal mortalIty (percent) by length ofprecedmg bIrth mterval, panty 2 and above, four DHS surveys, 1987
1993
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from that for births followmg an Interval of 24 71 months
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FIgure 6 1 presents estnnates of the effects of bIrth
lOtervallength on neonatal and later mortalIty (The fIgure refers
to chtldren of panty 2 and hIgher) As mtght be expected, gIven
controls for other factors such as prematunty, the assocIatIOn of
bIrth lOterval length WIth neonatal mortalIty IS weak and some
nmes lOconsistent Where postneonatal mortalIty IS concerned,
however, the length ofthe prevIOus bIrth lOterval has an Important
lOfluence, as shown 10 FIgure 6 2 The effects are pamcularly
pronounced 10 Egypt and Kenya, whIch happen to be the hIgher
mortalIty countnes 10 the sample 14 We would argue that these
bIrth lOterval coeffIcIents reflect the tlmtng aspect of Imperfect
feruhty control That IS, one of the costs of nnperfect fertIlIty
control IS that some bIrthS wIll occur earher than would otherwIse
have been deSIred, and for bIrth mtervals under 18 months 10 all
four countnes, and under two years m two of these, the conse
quence IS a sIgmfIcantly hIgher nsk of postneonatal death

The lOterpretatlOn of brrth lOterval effects as reflecnng
fmlures of nmtng IS reasonable only to the extent that the women
themselves VIew the short lOtervals as undeSIrable As dIscussed,
some, but certmnly not all women, lOterpret short lOtervals 10 thts
way Indeed, 10 Egypt, where, as we have Just seen, the nsks
assocIated Wlth short lOtervals are substantIal, only a mtnonty of
women seem to be aware of the nsks Only one Egypnan woman
10 fIve WIth a bIrth lOterval under 18 months descnbes such an
lOterval as the result of mtsnmed feruhty (see Table 5 4) There
IS a sIzable gap between the percepnon ofnsk on the part of these
women and realIty VIewed more posItlvely, the gap may be seen
as an opportumty for focused lOfonnatlOn and educatIOn cam
pmgns

Excess and Umntended FertIlIty

We now explore the addinonal lOfluences of excess and
unlOtended fertthty on mortahty nsks Although such fertIhty
could lOfluence neonatal mortahty nsks, 10 general one would
expect the effects to be more clearly expressed 10 postneonatal
nsks We do not want to rule out neonatal effects Sable et al
(1997), among others, have noted the tendency for women With
umntended pregnancIes to deny the eXIstence of the pregnancy,
and to aVOld uslOg appropnate antenatal care serVICes BehavIOrs
such as these could well affect neonatal SUrvIVal

Three measures assocIated WIth excess feruhty are
defined, these are labeled excess], excess2, and excess3 10 the
tables to follow The excess] varIable mdtcates whether the
woman reports excess feruhty at the nme of the DHS survey It

14 Short birth 10tervals are common 10 all of the sample
countnes For example, among children ofpanty 2 and higher some 19
percent were born after mtervals shorter than 18 months 10 the Dom1Olcan
Republtc, and 18 6 percent after 10tervals of 18 to 23 months
Comparable figures for the other countnes are for Egypt 18 0 and 16 2
percent for Kenya 9 5 and 16 0 percent for the Phlltppmes 16 5 and
20 2 percent, and for Thadand, 11 5 and 12 7 percent
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IS a famtly-Ievel measure that does not make reference to any
pamcular chtld The excess2 vanable, by contrast, lOdicates
whether the chtld's parIty exceeds the mother's expressed famtly
SIze Ideal The excess3 vanable lOdicates whether the chtld's
panty exceeds the mother's Ideal by 2 or more, the llnphcanon
belOg that both the cluld 10 quesnon and hts or her Immedtately
older sIbhng could be vIewed as excess brrths

SpecIfIcanons also 10clude a chIld-specIfIc measure of
bIrth mtsnmtng (the later vanable) and the effect for the chtld of
bemg unwanted at concepoon IS exammed, a sltuaoon that IS
summanzed 10 the mdIcator no more m the tables In addloon,
mteracoons of the excess and unwanted vanables WIth a stan
dard-of-hvmg mdex are explored, WIth the expectatIOn that the
consequences WIll tend to be more negatIve among relatlvely
poorer famthes IS

Table 6 3 presents the estImates assocIated WIth these
measures of excess and unmtended feruhty For each measure of
excess or unwanted fertthty, two specIfIcanons are presented, one
WIth mteracnons and one Wlthout (The other covarIates of the
preVIOUS table are retmned mthe models, but we do not show therr
coeffIcIents, WhICh were httle affected) The array of esnmates
shown m thts table can be summanzed as follows Frrst, WIth the
actual length of the brrtb mterval controlled, subjectIve reports of
mtsnmtng (the later vanable) show few sIgmfIcant additlOnal
effects onmortahty nsks 16 The measures ofexcess and unwanted
fertlhty are generally mSIgmfIcant although 10 Egypt, the
PhIhppmes, and Thmland (neonatal only) a sIgmficant pOSItIve
effect IS observed on mortahty nsks for the excess] varIable,
WhICh IS the famtly-Ievel measure mdIcatmg that the woman
VIews her famtly SIze as exceSSIve 10 relatIOn to her Ideals The
chtld-specific varIables (excess2 excess3 and later) exhIbIt weak
or lOconsIstent effects

Fmally, the mteractlOns WIth the standard-of-hvmg lOdex
do not conSIstently draw out mteresnng effects ThIS IS very
surpnsmg 10 VIew of the argument that consequences must be
contmgent on famtly crrcurnstances, but It IS a feature of the
empmcal results encountered manalyzmg all of the human capItal
outcome measures GIven thts, we Wlll not report further on such
mteractIons

IS The mdex IS defined as the sum of the follow1Og Items
access to clean water the avadablltty ofwater on pretmses tIme to water
less than 30 tmnutes any tOIlet faclltty, flush todet non-dirt floonng,
electnclty, possessIOn of a radIO, TV refngerator, bicycle motorcycle,
and car See Montgomery et al (l997a) for an analysIs of the
performance of such 10dlces as proxies for household 1Ocome and
consumptIon expenditures

16 We are frankly puzzled by the cases 10 which later appears
to be associated With lower mortality nsks We speculate that thiS may
reflect a tendency among better 1Oformed women to be more attentIve to
birth spacmg



Table 6 3 Estimated effects ofexcess and umntended ferttltty on mortaltty

Estunated effects of excess and umntended femllty on mortahty Demograpluc and Health Surveys 1987-1993

RegreSSIon 1 RegreSSIon 2 RegreSSIOn 3 RegresSIon 4

Post Post Post- Post
Neonatal neonatal Neonatal neonatal Neonatal neonatal Neonatal neonatal

Donumcan Republic

Later 329 345 101 098 340 348 118 140 336 337 095 124 405 404 083 100
(Izj statlstlc) (221) (230) (040) (038) (227) (232) (046) (055) (225) (226) (038) (048) (267) (266) (032) (038)

Excess I 010 375 021 080
(007) (126) (008) (018)

Excess 1 * sll 097 - 018
(147) (016)

Excess 2 233 068 157 305
(134) (021) (056) (061)

Excess 2 * sit 080 040
(106) (030)

Excess 3 354 - 304 026 ISS
(155) (074) (008) (030)

Excess 3 * sll 014 039
(0 IS) (028)

No more 524 193 074 053
(264) (049) (021) (008)

No more * sit 091 052
(091) (027)

Egypt

Later 077 079 089 088 082 083 087 087 080 080 085 084 093 090 145 139
(IzI statlstlc) (090) (092) (049) (048) (095) (097) (048) (048) (093) (093) (047) (046) (105) (101) (078) (075)

Excess I 164 182 277 253
(267) (109) (228) (083)

Excess 1 * sll 087 006
(223) (009)

Excess 2 078 282 121 093
(I 19) (157) (090) (028)

Excess 2 * sit 089 007
(217) (009)

Excess 3 095 083 006 lOS
(128) (043) (037) (028)

Excess 3 * sit 044 028
(100) (033)

No more 034 602 270 813
(044) (250) (148) (156)

No more * sit 134 133
(254) (114)

Contmued
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Table 6 3-Contmued

Regression I 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
(I zI statlstlc) (122) (122) (236) (233) (122) (123) (235) (233) (114) (I 17) (237) (235) (119) (I 19) (243) (242)

Excess 1 243 267 116 286
(224) (148) (064) (098)

Excess I * sll 010 173
(017) (176)

Excess 2 127 351 -010 300
(110) (185) (005) (096)

Excess 2 *sll 094 125
(148) (124)

Excess 3 196 331 200 421
(149) (160) (088) (120)

Excess 3 * sll 056 097
(083) (089)

No more 011 047 135 062
(009) (021) (067) (017)

No more *sll 025 032
(030) (024)

Phlllppmes

Later 242 242 182 168 250 248 183 177 247 247 188 183 261 257 205 207
(I zl statlstic) (255) (255) (095) (087) (275) (264) (095) (092) (264) (264) (097) (094) (270) (266) (100) (I 01)

Excess 1 463 256 471 073
(476) (160) (238) (021)

Excess 1 *sll 060 204
(160) (192)

Excess 2 279 231 097 370
(275) (141) (047) (104)

Excess 2 * sll 014 102
(038) (100)

Excess 3 229 243 232 015
(195) (136) (101) (004)

Excess 3 * sll 004 083
(010) (080)

No more 048 175 087 257
(045) (095) (034) (060)

No more * sll 072 060
(141) (046)

Continued
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Table 6 3-Contlnued

Regression I Regression 2 RegressIOn 3 RegressIOn 4

Thailand

Neonatal
Post

neonatal Neonatal
Post

neonatal Neonatal
Post

neonatal Neonatal
Post

neonatal

Later
(izi statistic)

Excess I

Excess I * sh

082
(057)

539
(372)

105
(065)

990
(359)

-127
(194)

080 077
(051) (049)

072 072
(046) (045)

109 108
(067) (067)

Excess 2

Excess 2 * sh

Excess 3

Excess 3 * sh

No more

No more * s1l

058
(037)

143
(050)

058
(086)

359
(153)

214
(057)

051
(048)

136
(079)

130
(039)

- 088
(095)

Note Unwelghted data See text for defimtlons of excess I excess 2 and excess 3 vanables

To sum up the eVidence on mortahty, the most consistent
and trustworthy eVidence on consequences is that concerned With
birth mterval effects Because not all women regard short
mtervals as mstances of femhty IDlstiIDlng, only a pomon of the
birth mterval effects can be attnbuted to imperfect femhty
control Nevertheless, trus is an important aspect of the conse
quences associated With meffective femhty regulation Apart
from the birth mterval effects, there is some eVidence that excess
femhty is hnked to higher mortality nsks m Egypt, the Pruhp
pmes, and Tha11and, but perhaps thiS eVidence is best regarded as
a startlng pomt for more focused research

62 CONSEQUENCES FOR NUTRITIONAL
STATUS

We now turn to the health status of survlVlng cruldren
Anthropometnc data on cruldren age 3 to 36 months prOVide
useful summanes of chIldren's health, lOdtcattng the degree to
winch they may be affected by chromc or acute malnutntton The
DHS surveys have relted on a senes ofmeasures recommended by
the World Health Orgamzatton (WHO 1983, 1986, 1995) These
measures are based on the height and weight of the chIld, whIch
are combmed With the chIld's age to take natural growth patterns
lOto account

The anthropometnc measures used In thIs analySiS are
height-for-age and welght-for-helght, each expressed as Z-scores,

that IS, as standard deViatiOns from a reference mewan 17 Height
for-age, wruch when low IS descnbed as "stunting," is mwcative
of the long-term Circumstances affectmg a chIld's nutntional
Intake and health Ch11dren With chromc malnutntlon, and those
who have been repeatedly 111, can be expected to have a lower
than average helght-for-age When represented In the Z-scores,
chIldren With such problems wdl tend to exhibit a height-for-age
value that is 2 or more standard deViations (SD) below the median
for their age group (-2 SD) 18 Low welght-for-helght IS termed
"wasting," and imphes recent weight loss Wasting is associated
With short-term dechnes m food mtake, and tends to reflect acute
malnutntlon Although there is no general consensus In the
hterature on such measures of nutntional status (Pelletier, 1991),
helght-for-age and weight-for-height are the measures that are
perhaps most commonly employed

17 The Z scores of height for-age and welght-for-helght are
calculated as the observed height or weight mmus the median of the age
group for the vanable The scores are Interpreted as the number of
standard deViations away from the median ofthe reference population for
chtldren of that age (Sommerfelt and Stewart 1994)

18 The selection of cutoff pOints to measure the prevalence of
malnutntlon IS somewhat arbitrary Prevalence IS also affected by the
reference population used As perWHO recommendattons, DHS data are
nonnallzed With reference to a populatton dlstnbutton based on data from
the Umted States Center for Health StattStIcs (NCHS)
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Table 6 4 Nutnttonal status of chtldren

Table 6 4 NutntlOnal status of chtldren Demographic and Health Surveys, 1987-1993

Height-for age Weight for-height
(Stunted) (Wasted) Number

of
Country :l: -3 SD :l: 2SD :l: 3 SD :l: -2 SD chl1dren

DOlmmcan Repubhc 50 174 01 13 1,956
Egypt 120 310 01 I 1 1,885
Kenya 120 330 14 70 2,886
Thailand 47 224 04 53 1849

Note Each mdex IS expressed m terms of the number of standard deVIatIOn (SD) umts from the median of the
NCHS/CDClWHO mternatlOnal reference population

Nevertheless, some caution must be exercIsed 10 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 IS
problematIc If such clfcumstances are correlated WIth the nutrI
tIOnal status ofchIldren Addttlonally, although heIght and weIght
can themselves be ffilssmg or erroneous, the ffilsreports of bIrth
dates or age mduce error by causmg the wrong reference standard
to be apphed (PelletIer, 1991) As IS well known, reported dates
of bIrth are often affected by a vanety of ffilsreportIng errors
(Blcego andBoerma, 1994, Sulhvan, Blcego, andRutstem, 1990)

AnthropometrIc data were collected m four of the fIve
countrIes used m thIS analySIS Regrettably, no nutrItIonal data are
aVaIlable for the Phlhppmes For the remaIrnng four countrIes,
such data were collected for all chIldren under fIve years of age
for the DOffilnICan RepublIc and Kenya, whereas for Egypt and
ThaIland data were collected for chIldren age 3 to 36 months To
ensure comparabIlIty, analyses are IIrmted to ages 3 to 36 months
The prevalence of stuntIng and wastIng m these data are shown m
Table 6 4

StuntIng-a shortfall of at least -2 standard deVIatIons
(SD) m helght-for-age-Is most prevalent In the two Afncan
countrIes In Egypt and Kenya, nearly one chIld m three IS
stunted The lIkelIhood of severe stuntIng (-3 SD) IS also much
hIgher m these countrIes, afflIctIng 12 percent of young chIldren
In the Dormmcan RepublIc and ThaIland, stuntmg IS less preva
lent, but nonetheless affects a sIgmflcant proportIon of chIldren,
WIth one m fIve chIldren shOWIng eVIdence of long-term depnva
tIon Thus, a hIgh proportIon of chIldren In the study countrIes
appears to suffer from poor daIly nounshment or contInuous
msults to health, the consequences bemg Inadequate phySIcal
development for thelf age

WastIng, that IS, low values of welght-for-helght, IS less
ObVIOusly apparent m these countrIes ThIs dIfference m the
nutrItIonal measures has often been observed m cross-natIonal
compansons ofnutrItIonal levels (Sommerfelt andStewart, 1994)
WastIng IS most prevalent 10 Kenya, where 7 percent of the
populatIon of chIldren fall 2 or more standard deVIatIons below

36

the reference medIan In ThaJ.1and 5 percent of chIldren are
wasted Such cluldren may be recelvmg less than adequate
current nOUrIshment, due eIther to low food mtake or acute Illness

Baselmeleast squares regreSSIOns19 on heIght-for-age and
welght-for-helght are presented 10 Table 6 5 For these analyses,
the dependent vanables have been scaled m terms of standard
deVIatIons dIVIded by 100, the coeffICIents can therefore be read
as percentages ofstandard deVIatIOns In scanmng the results, one
sees ImmedIately that there are relatIvely few covanate effects of
statIstIcal SIgnIficance Itseems that the fundamental deterrmnants
of welght-for-helght are not well measured WIth the covarlates
employed, although the effects are perhaps slIghtly stronger m
regard to helght-for-age, the measure of longer-term depnvatIOn
Surpnsmgly, factors such as the mother's educatIon, and that of
her spouse, do not exert a stronger mfluence The standard of
IIV10g mdtces appear to capture the relatIonshIp between the
famIly's SOCIOeconormc standtng and Its chIldren's health

Excess and Umntended FertilIty

Table 6 6 shows the multIvanate results on the effects of
excess and urnntended fertIlIty on chIld anthropometry As m the
analyses ofchIld mortalIty, the other covanates from the baselme
model are mcluded but theIr coeffICIents are not reported here A
sIgmflcant effect appears 10 only one country-the DormnIcan
RepublIc Here, the measures ofexcess and unwanted fertIlIty are
negatIvely assOCIated WIth helght-for-age The coeffICIents,
mterpretable m terms ofZ-score percentages, mdtcate that excess
and unmtended fertIlIty produce a shortfall 10 helght-for-age that
ranges from a fIfth of a standard deVIatIon (-18702 for the
excess2 measure) to Just short of a thIrd of a standard deVIatIOn
(-30026 for the excess3 measure) These may not appear to be
large effects, but theIr SIze should be Judged m relatIon to the
performance of the other SOCIOeconOffilC covanates, whIch, as
mentIoned earlIer, generate very few effects of Importance

19 In results not reported here, we also employed robust
regression techmques m which the mfluence of outliers IS restrained
This change m method did not affect the substantive findmgs



Table 6 5 Multlvanate esttmates of anthropometnc models

Multtvanate esttmates of anthropometnc models cluldren aged 6 to 36 months DemographIc and Health Surveys 1987 1993

DOffilmcan Repubhc Egypt Kenya Thatland

HeIght WeIght HeIght WeIght HeIght WeIght HeIght WeIght
Vanable for age for heIght for age for heIght for age for heIght for age for heIght

CHILD S CHARACTERISTICS

GIrl 12272 9257 6857 922 13 025 7312 7770 8964
(I zI stattsttc) (213) (194) (100) (020) (218) (151) (149) (195)

Agemmonths 039 1045 1501 839 2545 819 1509 1921
(012) (397) (387) (317) (766) (303) (508) (733)

Precedmg bIrth mterval ,; 17 23699 2125 17960 1926 7684 26194 17246 14789
months (249) (027) (159) (025) (061) (260) (1 51) (149)

BIrth mterval 18 23 months 8213 451 17591 7924 12991 1579 611 10435
(086) (006) (162) (110) (138) (021) (006) (1 12)

BIrth mterval ;, 72 months 21205 8189 6373 6977 35373 7519 10 118 12090
(165) (077) (042) (067) (206) (054) (123) (1 52)

First bIrth 20294 11052 5484 11 474 9561 18158 2476 14766
(245) (1 61) (052) (1 57) (094) (217) (036) (243)

BIrth order 6+ 31263 6347 5544 5397 13 295 3528 102 18569
(253) (062) (052) (077) (139) (045) (001) (1 53)

Twm 113478 11424 14493 13 317 20711 61899 32487 7000
(499) (061) (066) (090) (093) (346) (139) (034)

BIrth premature 31602 27353 U U 46191 31678 U U
(190) (199) (277) (231)

Any antenatal care 31609 9777 2626 2545 9809 30177 16870 15473
(1 85) (069) (036) (051) (053) (203) (187) (195)

Tetanus vaccmatlOn 12694 2727 9563 10369 7042 7394 12318 2040
(1 25) (033) (094) (150) (073) (094) (178) (033)

MOTHER S CHARACTERISTICS

Age at chIld s bIrth 35376 8718 28815 16022 21132 3810 3495 16024
,; 19 years (350) (104) (196) (160) (174) (038) (035) (1 81)

Age at bIrth 20 24 12901 2393 2099 9365 17888 2882 8793 6903
(177) (040) (024) (1 55) (219) (043) (134) (1 19)

Age at bIrth ;, 35 7742 13 411 12074 2495 14257 3118 34651 413
(059) (123) (104) 032 (130) (035) (340) (005)

Mother pnmary schoohng 10641 2154 754 6651 1767 15797 18856 10944
(096) (024) (009) (115) (019) (215) (176) (1 19)

Mother secondary schoohng 23269 15217 10464 724 25744 16003 47841 12609
(179) (141) (075) (007) (220) (168) (344) (104)

Mother hIgher schoolmg 30329 18576 5553 4302 52906 20449
(185) (137) (027) (030) (299) (132)

Currently m umon 8133 5860 7662 15729 6313 14025 5579 5752
(103) (090) (027) (085) (069) (1 88) (038) (044)

Spouse pnmary schoohng 263 9994
(002) (168)

Spouse secondary schoolmg 13535 4595 6255 12468 1946 1714
(177) (078) (048) (l40) 15452 14984 (026) (026)

Spouse hIgher schoohng 39463 13 414 22385 871 (212) (252) 9007 5574
(349) (144) (125) (007) (066) (046)

Spouse occupatton skIlled 3978 7355 18684 6235 11 246 6980 4028 3961
profeSSIonal (062) (138) (244) (1 19) (156) (1 19) (064) (071)

Standard of hvmg Index 18491 10526 14627 5030 16034 2033 7697 202
(277) (190) (127) (067) (250) (039) (132) (004)

Index squared 224 199 157 327 1202 357 149 478
(028) (031) (010) (032) (116) (042) (022) (081)

Contmued
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Table 6 5-Contmued

DOImmcan Republic Egypt Kenya ThaIland

Height Weight Height Weight Height Weight Height Weight
Vanable for age for height for age for height for age for height for age for height

CLUSTER CHARACTERISTICS

Town 12623 19363 46591 5536 19761 32006
(112) (208) (204) (036) (098) (193)

Small city 13615 10527 8856 15865 13 384 21487
(137) (128) 23051 4759 (033) (072) (098) (178)

Capital city 9014 31877 (099) (030) 25865 28907 30991 1259
(067) (286) (178) (245) (232) (0 II)

HEALTH SERVICES

Distance to hospltal or health 331 091 289 712 152 092 779 064
center (078) (026) (032) (119) (087) (065) (196) (0 18)

Number of health servIces at 660 288 4254 5124
hospltal/ health center (024) (013) (095) (171) U U U U

Health center m commumty 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 (0 I I) (052) (096) (042) (030) (200) (182) (013)

Number of health servIces at 2122 3238 7724 1295 U U
nearest health center 1953 3769 (044) (099) (179) (037)

(076) (176)

Commumty has health worker -4295 3455 U U 853 2065 1684 5004
(059) (057) (014) (042) (015) (052)

Commumty has traIned mId U U 25446 1532 U U 6045 5567
Wife (244) (022) (092) (096)

Mobile health climc VISIts U U U U U U 8065 5680
commumty (123) (098)

R2 17 06 09 02 07 07 17 10

Number of children 1785 1785 1644 1776 2396 2396 1578 1595

Note Unwelghted data Omitted categones and dummy vanable codmg are as follows
Woman's schoohng

Omitted categones are none (Domlmcan Republic Egypt Kenya Thailand) none or pnmary only (ThaIland) upper categones are secondary or higher
(Kenya) and hIgher for the other countries

Spouse schoolmg
Omitted categones are none or pnmary (Dorntmcan Republic Kenya Phllippmes Thailand) none (Egypt) upper categones are secondary or higher (Kenya)
and higher for the other countries

Urban residence
The DHS categones of town small city and capital cuy are used except m Egypt (town City) and Thailand (cuy capital) The omitted category m Thailand
IS rural or town whereas for the other countnes ruraliS the omitted category

EducatIOn and health services
For urban areas m Egypt and ThaIland all these vanables are set to zero The vanable Traveltime to pnmary known takes the value I If the respondent
could provide thIS mformatlon for cases m which the travell1me was not known thiS vanable IS set to 0 and the mean value of traveltime substituted mto
the Traveltime to pnmary vanable The same procedure was followed for time to secondary schools

U = Unknown (not available)

63 CONSEQUENCES FOR EDUCATION

We now come to the Imphcatrons of unmtended and
excess fertIhty on chIldren's schoohng These effects Will be
summanzed m two ways, fIrst With respect to the number of
grades of schoolIng completed, and second With an analySIS of
secondary schoolmg, whIch focuses on the attamment of at least
one year of secondary for chIldren m the relevant age range The
fIrst analysIs IS conducted usmg the method of ordered problt
(Greene, 1997), which allows us to capture the mam features of
the dlstnbutron ofcompleted schoolmg The secondary schoohng
analySIS employs Simple problts AppendIX B descnbes the
school systems of each study country
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The analySIS IS restncted to chIldren of school age (age
6 or older m Egypt, Kenya and Thailand and 7 or older m the
DOlrumcan Repubhc and the Phlhppmes) but no olderthan 18 In
establIshIng thiS upper cut-off on the chIld's age, we have been
gUIded by analyses of selectIVity descnbed m AppendIX C In
four of the five countnes ThaIland beIng the exceptIon, data on
chIldren's schoohng are avaIlable only through the DRS house
hold rosters For such chIldren to be lmked to theIr mothers, and
thereby to mdlcators of excess and unmtended fertIhty, they must
stIll be reSIdent m the household The age of a chIld IS ObVIOusly
an Important factor In detenrunmg reSidence, other factors mclude
the prevalence of chIld fostermg and the mCldence of mamage
dIssolutIOn WIth the age 18 restrIctIOn, however, no eVIdence of
senous selectIVIty bIas could be detected, a pomt that IS discussed
further m AppendiX C



Table 6 6 Effects of excess and umntended fertlhty on chIld anthropometnc measures

EstImated effects of excess and umntended fertIlity on chIld anthropometnc measures, Demographic and Health Surveys 1987 1993

RegressIOn 1 Regression 2 Regression 3 Regression 4

Height Weight Helght- Weight Helght- Welght- Helght- Weight
for-age for-height for-age for height for age for height for age for-height

DOImmcan RepublIc
Later -9000 3173 -8890 2926 8858 2957 -12962 2197
(I zI statistic) (130) (055) (128) (051) (128) (051) (1 81) (037)

Excess 1 -20316 4761
(263) (074)

Excess 2 18702 -8519
(229) (126)

Excess 3 -30026 -13 253
(289) (154)

No more -25643 -6238
(283) (083)

Egypt

Later 6869 6737 6824 -6722 6949 -6147 6984 7131
(izi statistic) (067) (097) (067) (097) (068) (089) (066) (099)

Excess 1 1460 597
(018) (011)

Excess 2 4374 -099
(052) (002)

Excess 3 1305 10359
(014) (160)

No more 383 1394
(004) (021)

Kenya

Later -8876 304 -8863 328 8828 287 9819 1301
(I zI statistic) (140) (006) (140) (006) (139) (006) (144) (024)

Excess 1 10244 10510
(127) (160)

Excess 2 7246 10536
(088) (157)

Excess 3 3031 - 552
(031) (007)

No more -3331 3635
(037) (049)

ThaIland
Later -2974 4944 2959 4934 3008 4859 3364 3848
(I zI statlstlc) (043) (082) (043) (082) (044) (080) (048) (062)
Excess 1 -4218 - 141

(055) (002)

Excess 2 -7593 -6074
(097) (088)

Excess 3 8731 -13 160
(078) (136)

No more -2232 -5741
(028) (082)

Note Unwelghted data See text for defimtlons of excess 1 excess 2 and excess 3 vanabies
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DescnptIve statistics on the dependent vanables are
presented m Table 6 7 In mterpretmg these statIstIcs, It should be
borne m mmd that sIgnIfIcant proportIons of chIldren are stIll 10
school and have not yet completed therr education In the
multIvanate analyses, several vanables are mtroduced to descnbe
the chIld's age, the aIm be10g to control for the length of the
penod over whtch a chIld could have progressed through school 20

Table 6 8 presents estimates of a baselIne model for all
fIve countrIes The fmdmgs m thIS table reaffIrm the central role
played by the mother's education 10 further10g the educatIonal
achIevements of her offspr1Og LIkeWIse, there IS eVIdence here
that the education of the spouse IS also Important The stan
dard-of-lIv1Og 10dIces functIon much as expected (the squared
term needs to be taken 1Oto conSIderation 10 10terpretIng these
coeffICIents, as does the range of the 1Odex, whIch runs from 0 to
9), wIth hIgher values of the 10dex bemg assocIated WIth greater
educatIonal attamment for chtldren Urban resIdence IS assocIated
WIth greater educatIOnal attaInment m most cases, partIcularly If
the famIly lIves 10 the capItal CIty, but there are examples of weak
or 1OconsIstent results, such as for the PhIlIppmes

Four of the fIve countrIes (Kenya IS the exception)
provIde communIty-level measures of travel tIme to the nearest

Table 6 7 ChIldren s schoolmg

pnmary and secondary school In some cases, the communIty
mformant could not supply an estImate (thts occurred for both
pnmary and secondary schoolIng 10 the PhtlIpp1Oes, and for
secondary schoolIng In the DOmInICan RepublIc and Egypt)
Therefore, dummy vanables were Included IndIcating knowledge
of travel tIme together WIth the estImated tIme Itself These
access-to-schooIIng measures fall well short of what would be
Ideal, but the DHS surveys collected no addItional Information on
schools It IS InterestIng that 10 the PhtlIppInes, Egypt, and
ThaIland, longer travel tImes are assocIated wIth reductions In
educatIonal attaInment The effects are statIstIcally sIgrufIcant
but, WIthIn the range of travel tImes m the data, of lImIted
Importance

Excess and Unwanted FertIlIty

We now turn, m Table 69, to the estImates of the
consequences of excess and unwanted fertIlIty These results are
somewhat stronger than 10 the cases of chIld mortalIty and
nutrItion In the DOmInIcan RepublIc, the PhIlIppmes, and
ThaIland, both unwanted and excess fertIlIty are clearly assOCIated
wIth reductIons m the educatIonal attatnment of chIldren These
coeffICIents are hIghly sIgmfIcant In statIstIcal tenns In Egypt
and Kenya, by contrast, no such effects emerge

Descnptive statIstics on chIldren s schooltng, DemographIC and Health Surveys, 1987 1993

Schoohng

Years of schoohng3

completed (mean)

Domuucan
Repubhc

34

Egypt

41

Kenya

31

PhIhppmes

41

ThaIland

53

Percent wIth
any secondary, among
relevant age groupb 456 66 1 164 72 0 485

Notes Unweighted data
3 Age range 6 18 for Egypt Kenya and ThaIland 7 18 for Domtrucan Repubbc and PhIhppmes
b Relevant age groups for secondary schoolmg DomtnIcan RepublIc (14 18 years) Egypt (13 18), Kenya (15 18) PhilIppmes (14 18) ThaIland
(13-18)

20 See Montgomery et a1 (1995) for an alternatIve approach
based on multivarIate hfe tables, WhICh uses mformatIon on whether a
chIld IS currently enrolled as well as mformation on the number ofgrades
completed as of the survey date Although methodologIcally supenor to
the approach employed m the current research, the hfe table method gave
very sImtlar estimates ofthe effects ofcovanates (apart from those havmg
to do WIth the chIld's age, whIch take on dIfferent meanmgs m the two
approaches)
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Table 6 8 Muillvanate esllmates of children's schooling models

Muillvanate esllmates of chIldren s schooling models years of schoolmg (ordered problt) and any secondary schooling (problt) DemographIc and Health Surveys 1987 1993

Dormmcan Republic Egypt Kenya Phllippmes ThaIland

Years of Any Years of AnJ Years of Any Years of Any Years of Any
Vanable schooling secondary schooling secon ary schoolmg secondary schooling secondary schoolmg secondary

CHll..DREN S CHARACTERISTICS

GIrl 353 361 267 274 146 099 241 441 014 233
(izi statIstIC) (1222) (535) (1456) (678) (646) (125) (1414) (951) (059) (467)

Age 515 11647 2180 1960 I 129 8776 2351 370 2340 8617
(240) (078) (2040) (437) (11 21) (078) (21 88) (004) (13 37) (074)

Age squared 003 794 142 1 195 035 536 126 028 093 518
( 17) (085) (1534) (409) (419) (084) (1361) (004) (644) (071)

Age cubed 000 017 003 024 000 010 003 001 001 010
( 99) (090) (1359) (384) (174) (086) (1050) (012) (240) (068)

Fust bIrth 198 286 124 221 137 142 178 271 146 253
(523) (434) (496) (388) (422) (132) (803) (438) (479) (369)

BIrth order 337 331 075 156 177 230 271 321 252 303
(801) (391) (271) (262) (492) (172) (933) (409) (542) (3 12)

PARENT S CHARACTERISTICS

Mother pnmary 522 476 182 237 321 386 455 232
schoolmg (1070) (384) (841) (504) (II 91) (424) (11 67) (308)

Mother secondary 951 1055 249 783 252 412 674 623
schooling (1439) (610) (559) (487) 655 730 (11 37) (694) (999) (343)

Mother hIgher 1192 1457 218 952 (1550) (463) 277 625 663
schooling (14 18) (5 12) (309) (352) (885) (576) (649)

Mother age 008 016 000 002 018 041 007 001 005 001
(280) (222) (016) (042) (866) (450) (431) (030) (202) (019)

Currently m umon 001 075 075 147 088 012 060 158 020 071
( 02) (084) (208) (220) (241) (010) (1 37) (148) (045) (081)

S(louse pnmary 322 338
schooling (1451) (739)

Spouse secondary 254 244 441 912 219 481 293 775
schooling (561) (213) (1237) (9 15) 250 380 (984) (810) (7 17) (820)

Spouse hIgher school 326 402 456 581 (839) (370) 248 690 236
mg (494) (186) (947) (467) (807) (688) (281)

S~ouse occupallon 069 161 067 139 128 189 041 023 028 018
SIlled professIOnal (205) (204) (306) (272) (483) (213) (220) (045) (090) (026)

Standard of hvmg 234 140 355 222 158 002 259 254 121 085
mdex (636) (148) (11 16) (325) (697) (002) (1598) (585) (413) (l 36)

Index squared 000 010 025 005 005 023 016 007 002 034
(002) (096) (632) (060) (I 33) (215) (843) (136) (068) (487)

CLUSTER CHARACTERISTICS

Town 083 097 374 436 044 216 028 179
(143) (071) (594) (334) (049) (065) (108) (246)

Small city 050 090 340 045 041 084 115 441
(124) (097) 353 487 (352) (014) (1 87) (140) (266) (460)

CapItal city 205 205 (550) (362) 126 460 010 197 192 496
(362) (1 58) (208) (262) (029) (168) (461) (527)

SCHOOL CHARACTERISTICS

Travel lime to pnmary 248 U U U U 288 227 U U
known (072) (165) (041)
Travel lime to pnmary 000 004 018 022 U U 010 002 001 001

(018) (130) (485) (292) (1080) (1 11) (099) (055)
Travel lime to 208 047 230 305 U U 011 222 U U
secondary known (l29) (0 12) (371) (237) ( 28) (232)
Tmvel time to 001 002 015 017 U U 001 001 003 008
secondary (166) (107) (11 10) (621) (395) (2 03) (410) (532)
)(' (d f) 5817 (21) 623 (20) 13669 (20) I 383 (20) 13 052 (15) 455 (15) 25 261 (20) 1 286 (20) 10 432 (18) 861 (16)
(p value) 000 000 000 000 000 000 000 000 000 000
Number of chddren 5468 1814 13476 5158 9451 1993 15795 4481 7683 2902
Note Unwelghted data Omitted categones and dummy vanable codmg are as follows

Woman's SChOOIID5Omitted categones are none (Domlmcan Republic Egypt Kenya ThaIland) none or pnmary only (Thllliand) upper categones are secondary
or higher Kenya) and hIgher for the other countnes

Spouse SChOOhn3OmItted categones are none orpnmary (Donumcan Republic Kenya Phlhppmes Thllliand) none (Egypt) upper categones are secondary or higher
(Kenya and hIgher for the other countnes

Urban reSidence The DHS categones of town small city and capItal CIty are used except m Egypt (town city) and ThaIland (city capital) The omitted category
m Thadand IS rural or town whereas for the other countnes rumlls the omitted category

EducatIOn and health servIces For urban areas m E~t and Thadand all these vanabies are set to zero The vanable Tmvel !lme to pnma~ known takes the
value 1 If the respondent could grovlde thIS m orrnallon for cases m whIch the travel time was not known thIS vanable IS set to 0 an the mean value of
travel !lme subS!ltuted mto the Travel lime to pnmary vanable The smne procedure was followed for lime to secondary schools

U = Unknown (not avaIlable)
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64 CONCLUSIONS

Table 610 Predicted differences m completed schoolmg due to excess
and unwanted fertilIty

Predicted differences mcompleted schoolmgdue to excess and unwanted
fertility, Demographtc and Health Surveys, 1987 1993

percentage pomt differences shown 10 the table As can be seen,
the estimated effects are relatively small In no case do we predict
a difference of more than one year of completed schoolmg on
average, the bkebhood of completmg at least a year of secondary
differs by 3 7 to 8 5 percentage pomts Effects of tins size should
not be dIsffilssed, but they pale compared With the mfluence of
covanates such as the mother's education

In related work on the PhIhppmes and the Dommican
Repubbc, Montgomery and Lloyd (1997) found largereffects than
these 10 an analySIS of cases 10 which two or more unwanted
births occurred over the five-year penod, and m cases 10 whIch
farmly SIze Ideals were exceeded by two or more For example,
comparmg esttmates for the Dommican RepublIc of the
percentage completing pnmary school according to whether 0, 1,
or 2 unwanted births occurred, the gap m completion expanded to
17 percentage pomts This IS a Sizable difference, but one that IS
less bkely to emerge If attention IS restncted to a five-year
wmdow for demographiC events

27
- 28

57
-37

- 20
- 08

-5 0
-28

- 38
-72

-48
-85

Domtmcan
RepublIc Phlllppmes Thmland

Difference m average
years of schooling
completed by age 18

Any excess fertilIty
Any unwanted births

DIfference m percent
ever completmg 1 year
of secondary by age 18

Any excess fertilIty
Any unwanted births

Table 6 9 Effects of excess and unwanted fertility on
children's schoolmg

Estmmted effects of excess and unwanted fertility on
chddren s schooling Demographic and Health
Surveys, 1987 1993

Years Any
of secondary

Vanable schoolmg schoolmg

Donumcan Republic
Excess -170 -154
(I zI statistic) (564) (221)

Unwanted 337 - 271
(718) (202)

Egypt
Excess 090 031
(I zI statistic) (457) (070)

Unwanted - 009 - 026
(043) (056)

Kenya
Excess 006 -176
(I zI statistic) (023) (190)

Unwanted - 001 029
(005) (030)

Plullppmes
Excess 127 221
(I zI statistic) (712) (456)

Unwanted - 052 - 121
(239) (209)

ThlUland
Excess 150 186
(I zl statistic) (582) (343)

Unwanted 157 123
(363) (126)

Note Unwelghted data

To aId m mterpretatlOn, Table 6 10 translates these
coeffICIents mto two measures of dIfferences m completed
schoobng Us109 the results of the ordered problt model, the
years of schoobng are predicted that would be completed by a
chtld of age 18, WIth other t1ungs held constant, both WIth and
WIthOut excess ferttbty OikewIse, With and Without unwanted
fertIbty) The predicted difference m average years of schoobng
IS presented m the table 21 A sImtlar prediction IS made for the
probabIhty ofcompleting any years ofsecondary school, WIth the

21 These predIctions were generated by the method descnbed m
footnote 11

In collecting results across the three dimenSions of chtld
10vestment studied, we f10d that they make a stnkmg pattern The
levels of unwanted and excess fertthty are hIghest m Egypt and
Kenya Yet, apart from the bIrth-mterval effects, the famtly-Ievel
consequences of such fertlbty are most clearly apparent only m
the DOffilmcan Repubbc, the PhIbpp1Oes, and ThaIland FertIbty
10 these three countries IS lower than m Egypt and Kenya, as IS
child mortabty Although no one would descnbe the DOffilmcan
Repubbc, the PhIbppmes, 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
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What, then, accounts for the pattern of effects? In
enVIronments where parents are generally more effectIve 10
controlhng the tIm10g of bIrthS and adhenng to theIr deSIred
numbers of chtldren, an un10tended bIrth may be perceIved to be
less hkely and thus, when It occurs, may be more disruptIve to
famtly bUlld10g strategies Moreover, It IS reasonable to expect
that for the famtly as a whole, the dIsruptIon occasIoned by an
un10tended bIrth may be greater where three condIuons obtam
the returns to human capital 10vestment are perceived to be
considerable, the (dIrect) costs of that 10vestment are also
consIderable, and there are reasonably strong preferences for
equallz10g 10vestments across chtldren In such an envIronment,
parents mtght feel compelled to make across-the-board
adjustments when faced With an unanucIpated or excess bIrth 22

It IS arguable that these condIuons are more hkely to hold 10 the
relauvely better-off SOCIetIes of the Domtmcan Repubhc, the
PhIhpp1Oes, and Thmland

Recall that the reports of un10tended and excess feruhty
are those of women rather than their spouses In Egypt, women
are smd to cede much declSlonmak1Og authonty to theIr spouses,
and a woman's own VIews of whether a bIrth was wanted or
fertIhty exceSSIve mtght have httle to do WIth household resource
allocauon If the man were to declare a bIrth unwanted, however,
the Imphcauons mtght be qUIte dIfferent A closely related pomt
IS that 10 none of these countnes IS there avmlable a measure of
the intensIty of preferences, that IS, of the degree of mouvauon to
aVOId excess famtly SIze or un10tended bIrths It IS plausIble that
10 Egypt and Kenya, countrIes that are stIll 10 the 10termedIate
stages of demographtc transluon, such mouvatlOns may often be
superfIcial or clouded by ambIgUIty and second thoughts
Addluonal contIngencIes anse 10 Kenya, where, as 10 much of
sub-Saharan Afnca, there are pOSSIbIhtIes for meet10g
unanuclpated chtld-rear1Ogcosts through sIbhng chmns ofsupport
and networks of relatIves

Promlsmg DirectIOns for Research

Our results are suggesuve of the consequences of
Imperfect feruhty control, 10 VIew of the many dIfficulues of
measurement and conceptualIzatIon, they cannot be regarded as
deCISIve In thtnk10g ofpnontIes for future research, we offer the
follow1Og suggestIons The greatest need IS for tIghtly focused
longttudmal studIes, WhICh 10 other contexts-such as the study
of teenage pregnancy and Its consequences 10 the Umted
States-have proven to be essentlal 10 separatmg mere statlstlcal
assOCIatlons from causal consequences N atlonally representatlve
surveys are not necessartly the place to begm we see consIderable
potentIal In deSIgns In which certmn subgroups (e g, less
educated famthes sItuated In urban areas) are purpOSIvely selected
for follow-up

22 The Issues are complIcated We argued earlIer that strong
parental averSIon to mequalIty could also dIlute effects spreadmg the
costs across chIldren

In addItIon to explonng systematIC errors such as
ratIonalIzatIon bias, a valuable theme for such studIes would be
the ImphcatlOns of random, nonsystematIc errors 10 the
measurement of preferences 23 Such errors m measunng
preferences would be hkely to bIas toward zero (Greene, 1997)
the estImated effects of Imperfect feruhty control, a phenomenon
that IS termed "attenuauon bIas" In thIS way, measurement error
mtght cause large negauve effects to appear smaller than they
actually are The degree of such attenuatIon bIas IS determmed m
part by the varIance of the measurement error Perhaps thIS
varIance IS Itself a functIOn of a country's or commumty's stage
of demographtc transluon

We would also urge that attentIon be given to dImenSIOns
of human capItal mvestment that are subtler than those examtned
here Recall that 10 the developed countrIes, the consequences of
unwanted fertIhty have been expressed m psychologIcal aspects
of chtld development and m the authontarian nature of parent10g
Appropnate analogtes can be eastly lmagtned for developmg
country settmgs Detmled schoohng histones are hkely to prove
more reveal10g about consequences than the current status
1Odicators now collected by DHS surveys It may be that the
effects of unwanted feruhty are more eastly seen In chtldren's
tIme use than m measures of school enrollment A gIrl who must
asSISt her mother m car10g for a new sIbhng may not have enough
ume to do her school work, or she may be able to attend school
only 10termtttently We would also urge that closer attentIOn be
gIVen to the potentIal 1OteractIons of chtldren's nutrIuonal status
and ablhtIes to learn Such effects are no doubt difficult to detect
WIthout a dedIcated survey effort

Fmally, the socIetal ImphcatlOns of unwanted and excess
fertIhty deserve closer scrut10y than they have yet receIved We
have argued that such fertIhty may have Important compoSltlonal
effects on the dIstnbuuon of the labor force by educatIon In
consIdenng all aspects of the ratIOnale suppomng famtly planmng
efforts, such aggregate Imphcauons are of hIgh pnonty

23 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 plannmg, health care, and schoolIng enVIronments
WIthIn developmgcountrIes typIcally nnplementedat the cluster
level, the serVIce aVaIlabIlIty questIonnarre collects mformatIon
on a range of Important tOpICS concernmg famIly planmng
serVIces and supplIes as well as local health care and schoolIng
serVIces, mcludmg theIr aVaIlabIlIty and qualIty at vanous
locatIons These data are collected dunng VISIts to each commu
mty m whIch mformed respondents are quened to obtaIn
mformatIon about local serVIces For some countrIes, thIS IS
followed by VISIts to the facIlItIes that were descnbed by the
respondents Ofcourse, mformatIon IS not typIcally collected for
all serVIce facIlItIes, rather, dependmg on the partIcular country,
It IS collected on the "nearest facIlIty" of each type (hOSpItal,
clImc, pharmacy, school) m the cluster Although the servIce
aVaIlabIlIty module provIdes much useful mformatIon that IS
dIfficult to obtam by any other means, there are a vanety of
methodologIcal conSIderatIons regardmg ItS use, mcludmg the
nonrandom placement of servIces, the pOSSIble unrelIabIlIty of
mformed respondents, large samplIng errors, and non-compara
bilIty of serVIce enVIronments across countrIes For a reVIew and
dISCUSSIon ofsome ofthese methodologlCalissues and problems,
see RosenzweIg and Wolpm (1986) and WIlkInson, N]ogu and
Abderrahlm (1993)

The service aVaIlabIlIty data used In this analySiS were
obtaIned at the cluster level for each of the countries utIlIzed m
thIS analysIs However, for two of the fIve countrIes (Egypt and
ThaIland, both DHS phase I studIes) mformatIOn concemmg the
serVIce enVIronment was collected for rural areas only Thus, for
these two countnes no mformatIon IS aVaIlable concermng famIly
plannmg or health care serVIces In urban areas, although It is
probably safe to assume that, In such areas, serVIces are generally
more prevalent and acceSSIble 24 For the remaImng countrIes, the
DOmImcan RepublIc, Kenya, and the PhilIppmes, servIce aVaIl
abIlIty data were collected In both urban and rural areas

Measures of SerVIce AvaIlabIlity

The serVIce aVaIlabIhty questlOnnarre gathers mforma
tIon about two general types of servIces those prOVIded at
statIonaryfaclhtIes and those provIded through outreach, whether

24 For the multIvanate analyses m which urban services data
are not aVailable the services vanabIes were mcluded With an urban
rural mteractlOn term that zeroed-out their values for urban areas
This ensures that urban records are not dropped due to nussmg values
for these vanabIes The approach Implies however that the coeffiCients
on urban reSIdence (town small city capital CIty) must be mterpreted
differently for Egypt and Thailand

by mobIle cllmcs or by fleldworkers mlocal areas Such outreach
serVIces Include mobIle clImcs, vISItIng health and famIly
planmng workers, and traIned or tradItIonal mIdWIVeS

The collectIOn of mformatIon across the countnes IS by
no means standardIzed ThIs non-standardIzatIon IS purposeful,
as It IS mtended to reflect the speCifiC serVIce enVIronment In
each country However, such country-specifIc features make It
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, cllmcs) as
well as the prOVider of services (e g , government, pnvate) In
additIon, the aVaIlable measures are constraIned by the data
collectIon methods and the structure of the survey 25 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 proftle
of the utilIzed measures IS presented In Table A I below

AvaIlablhty of SerVIces

For famIly planmng and health care, the assumptIon is
made that the depth and breadth of use of famIly planmng and
health services Will be Inversely related to the costs of obtaImng
the services Although measures of monetary costs are not
readily aVaIlable across all the countries In thIS analySiS, other
measures of costs can be deVised For statIonary facIlItIes, the
cost of usmg famIly planmng, health serVices, and school
attendance can be defIned m terms of the tIme or distance that
indiViduals have to travel to receive services Termed In past
research the "distance decay" model of service use (EntWisle et
al, 1984, Tsui 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 IS equally applIcable to dIstance

25 For example, the countrIes used m thiS analysIs have
different service aVailability questIOnnaIres The Phllippmes IS umque
mthat It asks the respondent(s) about the nearest faCIlity and then If
that facIhty IS not ahospital ega Barangay health statIon or apnvate
chmc It asks for additional mformatlon concennng the nearest hOSPItal
The structure ofquestions may lead to some clusters havmg mformatlOn
only about the local hospital whereas other clusters have mformatlon on
both hospitals and a health station pnvate climc, or RhuJPenculooral
center For the other countrIes m the soody, mformatIon IS typically
asked about the nearest faCility ofeach type e g health center hospital
pharmacy that eXits m an area potentially prOViding mformatIon
concennng four or five facilItIes mthe cluster The extent of the data m
the latter case IS deternuned by the range (and types) ofsernce proViders
meach country
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Table A 1 ServIce avaIlabIlIty mformatlon

Service avaIlabilIty mformatlon DemographiC and Health Surveys 1987 1993

DOmInican Egypt Kenya PhIlIppmes ThaIland
ServIce RepublIc 1991 1988 1993 1993 1987

StatIonary facIlitIes

Schools X X X X X

HOSpItal X X X X X

Health center X X X X X

Pharmacy X X X

MobIle, commumty based

Mobile clImc X X X

Health FP worker X X X X

Tramed midwIfe/nurse X X

to the nearest pnmary and secondary schools, which are the
measures Utlltzed In the schooltng analySIS (see Sectlon 6 3),
Distance to schools IS hypothesized to affect a variety of school
mg outcomes, mcludmg attendance, and drop-out and completIOn
rates

For health and famIly plannmg outreach serVIces, our
analysIs has eXlended the logIC of avaIlabIhty of servIces by
mcludmg measures of the presence of certam outreach servIces
(e g, mobIle cllmcs, health workers, tramed mIdWives) as
additIonal mdlcators of aVaIlablhty and costs ReSIdents of areas
where outreach serVIces eXIst and are readIly aVailable are thus
assumed to face lower access costs

It IS not a novel hypotheSIS that dIstance tlme, and the
presence of servIces should affect their use, but empmcal support
for the relevance of these measures IS surpnsmgly thm For
mstance, one set of studIes utlhzmg proxImIty measures of
servIces failed to fmd any sIgmflcant or conSIstent results, either
for use offarmly plannmg (Cochrane and GUllkey, 1991) or WIth
regard to health servIces (Barrera, 1990, Thomas, Lavy, and
Strauss, 1995) Further, only mIxed results hnkmg access and use
offarmly planmng across a selectIOn ofdevelopmg countrIes were
obtamed by WIlkmson et al (1993) Yet, a thtrd set of studIes
found the phySIcal proxImIty ofservices to be Important Focusmg
on the aVaIlablhty of farmly planmng and a collectIon of measures
of fertlhty behaVior, Ochoa and TsUl (1991) and TsUl and Ochoa
(1992) found that mcreasmg distance to farmly planmng facIlltles
has a negatlve effect on total and method-specifIc use of farmly
planmng across a set of Latm Amencan countrIes The latter
studies clearly support the mclusIOn of such vanabIes m multl
variate analyses
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GIven the vanety of servIce envIronments In each
country, a standardIzed set of varIables IS dIffIcult to construct In
an attempt to adequately represent the serVIce environment m each
country and yet retam some baSIS for companson, a senes of
measures was constructed for two of the most Important statIOnary
servIce provIders In each country the nearest hospItal and the
nearest health center An addItional varIable, dIstance to the
nearest outreach pomt, was mcluded for the Phlhppmes due to Its
Importance m local servIce proVISion These measures are
presented m Table A 2 The avaIlablhty of servIces can be
mdexed either by the tIme or distance to the faclhty Unfortu
nately, for two countrIes data on tlme are lackmg, and for the
others, there IS conSIderable country-specifIC vanatIOn m the
amount of mIssmg data This rules out the use of tIme to nearest
facIltty as the common speCIfIcatIOn In ItS place a senes of
variables was constructed based on the dIstance m kIlometers to
the nearest hospItal and dIstance to the nearest health center 26

In addltlon to the contmuous dIstance measures, for each
country a senes of dichotomous varIables was created to more
completely represent the umque features of the local servIce
outreach envIronment ThIs selectIOn ofvarIables serves to control
for the Important role that outreach plays m the supply of health
and farmly plannmg servIces Although such servIces are not at all
standardized across countrIes theIr potentIal Importance argues
for theIr mclusIOn m the speclflcatlon

26 One exception to thIS concerns the Kenya servIce aVBllabilIty
data Due to mIssmg values for distance to the nearest health center for
thIS country time to nearest health center was used mstead



Table A 2 Measures of servIce aVaIlablhty

Measures of servIce aVaIlablhty DemographIc and Health Surveys 1987 1993

Domlmcan Egypt Kenya Phlhppmes Thmland
Measure Repubhc 1991 1988 1993 1993 1987

DIstance to the nearest

Pnmary school X X X X X

Secondary school X X X X X

DIstance to nearest

HospItal X X di X X X

HospItal wi FP X X di X X X

Health center X X di aJ bl X

Health center wi FP X X di aJ bl X

MobIle outreach cI -cl cl X cl- --

TIme to nearest

HospItal X XII X aJ aJ

HospItal wi FP X X di X aJ aJ

Health center X X dl X bl aJ

Health center wi FP X X di X bl aJ

MobIle outreach cl .1 cI X LI-

Outreach serVIces

MobIle chmc cI cI X X X-
Health worker famtly X X X --cl X
Plannmg promoter

Tramed mtdwlfe/nurse -cl X _cl .1 X

aJ Not avmlable due to large percentage of mtssmg cases
bl Not avaIlable due to structure of questIonnaIre
cl Not asked m SAM not apphcable to country speCIfIC servIce aVaIlablhty enVlfonment
dI Avatlable only for faclhtIes wlthm 30 mdes of cluster

QualIty of SerVIces

Another Important aspect of the local servIce envIron
ment IS the quahty of the famtly plannIng and health services at
the nearest hOSpItal or health center Quahty can be defmed
across a variety of dImenSIOns (Jam et al 1992) However
relatIvely few of these dImensIOns are measurable WIth any
eXlstmg data mcludmg the DHS ServIce Avmlablhty Module
PrevIous attempts to capture the notIon of quahty of servIces have
mcluded such measures as the type of faclhty provldmg servIces
to the cluster 1 e dIspensary, chnte, the avmlablhty of drugs at
the faclhty (Strauss, 1990 Thomas Lavy, and Strauss, 1995) and
the avmlablhty of ImmUnIZatIOns (Thomas Lavy, and Strauss,
1995) In the latter two cases, these proxies were found to be
useful and SignIfIcant predictors of chIldren s nutntlOnal status m
Cote d'IvOlre

In the analySIS, the quahty of care m the local cluster IS
measured usmg data on the range of serVIces avmlable at the
nearest hospItal and/or health care center For farmly plannIng
thiS Imphes that the quality of farmly plannmg IS measured by the
number of contraceptIve methods that were recorded as bemg
avaIlable at the facIhty at the tIme of the survey The number of
such methods should serve as a useful proxy for the depth of
farntly plannmg servtees that are avmlable to patrons those
faclhtIes wIth low quahty of servIces and an mablhty to prOVIde
the full range of contraceptIve methods should be less effectIve at
meetIng the contraceptIve needs ofthe local communIty This lack
of service avmlabIhty should translate mto fertlhty behaVIOrs that
are associated With Imperfect fertlhty control, mcludmg lower
acceptance rates, greater hkelthood of terrmnatlOn of use, and
greater unmet need for contraceptIon The speCifiC dIstributIon of
services measured at the nearest hOSpItal for each country m thIS
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analysIs can be seen mTable A 3below 27 The fmal vanable used
to measure the qualIty of servIces IS represented by an addIuve
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 m the SAM,
represents all serVIces avaIlable

For health serVIces, a SImIlar 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 of10terest 10 thiS study are the health
care servICes (whether curatlve or preventlve) proVIded at the
nearest hospital, as well as those servIces at the nearest facIhty
As suggested above, an addluve 10dex of serVIces should serve as
a proxy for the overall qUalIty of the facIlIty m provldmg health
care, although With some degree of measurement error Once
agam, no standardIzed measure based on preCIsely the same
serVIces IS pOSSIble, smce the SAM asks about dIfferent serVIces
mdIfferent countrIes However, each SAM proVIded a useful set
of mdlcators that could be uulIzed to construct measures A
country-by-country breakdown of the number and type of health
serVIces mcluded mthe mdex can be found mTable A 4 Unfortu
nately, owmg to the lack of varIance m the mdlces, comparable

measures of the qUalIty of serVIces for Kenya and ThaIland could
not be employed 28

In summary, the SerVIce AVaIlabIlIty Module offers a
uruque opportumty to descnbe the local servIceenVIronment Wlth
m the cluster The varIables denved from measures of the serVIce
enVIronment shouldprove useful maccounung for factors that are
not otherwIse controlled through the mdlvldual and household
data alone ThIs study has uulIzed the SAM m a vanety of ways
It has created a measure of the conunuous dIstance m kIlometers
to the nearest health center and hOSpItal to capture of phySIcal
dIstance between 10dIvIduals and appropnate famIly plann10g and
health care By construct1Og a senes of dIchotomous varIables to
measure the presence of certaIn outreach serVIces, It IS also able
to account for the umque role these serVICes play m the serVIce
prOVISIon enVIronment Fmally, the study has created a senes of
mdlces WhICh capture the qUalIty of servIces proVIded m both
hOSpItalS and health centers WIth regard to both famtly planmng
and health serVIces Although merely an addluve mdex of the
number of serVIces (by type) prOVIded by each faCIlIty, these
constructs should serve as useful prOXIes for the breadth of care
that IS aVaIlable

Table A 3 Famdy plannmg serVIces at nearest hosmtal

Famlly planmng serVIces at nearest hOSpItal, DemographIC and Health Surveys, 1987 1993

Domlmcan Egypt Kenya Phlhppmes Thmland
Famlly planmng serYlce Repubhc 1991 1988 1993 1993 1987

Matenals and mfonnatlOn -aJ X aI X aI--
Pdl X X aJ X --aJ

IUD X X --aI X -aJ

InjectIons X X --aI aJ

Condom X X -aI X aI

Vagmal methods X -aJ aI aI

Female stenhzatlon X -aI aI X aI

Male stenhzatlon aI aI aI X aI--
Other method unspeCIfied aI X aI aI aI-

aJ Not asked m SAM not apphcable to country-specific servIce avmlablhty environment

27 A slmllar addtttve mdex was created for the nearest health
faclhty (not shown) For Kenya 1993 and Thatland 1987 no assessment
of avmlable famlly plannmg services was carned out m the SAM
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28 Although these questtons were asked m the SAM for these
two countnes there were very few faclhttes m each cluster that did not
offer the full range of serYlce



Table A 4 Health services at nearest hosmtal

Health services at nearest hospital. Demographic and Health Services, 1987~1993

Domlmcan Egypt Kenya Phlhppmes Thatland
Health service Repubhc 1991 1988 1993 1993 1987

Faffilly plannmg aI X Xbl X Xbl

Prenatal care X --aI -aI X -aI

Dehvery care X --aI X bl X --oJ

Postnatal care X oJ X bI X --oJ

Vaccmatlons X oJ X bI X oJ

Chtld care X aI aI oJ aI

ORTtherapy X -oJ aI -oJ Xbl

Maternal and chtld health -oJ X -oJ --oJ Xbl

RadIOlogy umt -oJ X -oJ --oJ --oJ

Dentalchmc --oJ X --oJ --oJ --oJ

Emergency services --aI -oJ --oJ oJ Xbl

General services -oJ oJ aI oJ Xbl

Other medical services oJ X " -oJ oJ

oJ Not asked m SAM, not apphcable to country specific service avatlablhty environment
bl Could not be utlhzed due to lack of vanance across clusters
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AppendixB

Educational Systems

To understand school enrollment and educatIonal
attamment m the five study countrIes, It IS Important to be famIlIar
WIth certam structural aspects of theIr educatIonal systems, such
as school startmg ages, grade-to-grade promotIon polIcIes, the
duratIon of pnmary and seconn~ry level.., and the cntical transI
tIon pomts where performance on natIonal exams may IImlt
opportunItIes for advancement Each country presents dIstInctIve
structural features

Table B 1 sumrnanzes the mam elements of these
educatIOnal systems, not only at the tIme of the DHS surveys but
also for the relevant school years ofall chl1dren m the sample age
6-18 29 Egypt, Kenya, and Thailand have startmg ages of 6,
whereas chl1dren do not normally begm pnmary school until age
7 m the DOmlmcan RepublIc and the Phl1Ippmes SIX grades of
pnmary school charactenze all school systems except for the
Kenyan system, where pnmary school lasts 8 years NeIther the
DOmlnIcan RepublIc nor the PhIlIppIneS Imposes natIonal exams
dunng the pnmary and secondary years, to detefmlne pass rates
they rely Instead on Internal exams admlnIstered separately In
each school In Thailand, external exams are adrmnIstered In
grades 2, 4, and 6 The Kenyan system IS rather dIfferent,
allOWIng students to progress automatIcally from grade to grade

until the end of standard 8 m pnmary, a pomt when students SIt
for a national exam that detenmnes elIgIbIlIty to enter secondary
school Roughly 44 percent of those completIng pnmary school
m Kenya are able to enroll III secondary school (UNESCO,
1994) 30 In Egypt, the CrItical tranSItIon pomts occur more
frequently, m that local exams are admlmstered to all schools m

29 In 1985 pnmary school m Kenya was expanded from 6 to 8
years Because the DRS data were collected m 1993, all chlldren age 18
at the tlme of the survey (the oldest chlldren m our sample) would have
been 10 m 1985 thIS ensures that they would have been full partICIpants
m the tranSItIOn to 8 grades A reductlon m the years of pnmary
schoolmg m Egypt from 6 to 5 years came m 1989 the year after the
1988 DRS was conducted thus allowmg us to use the old system to
analyze the full sample of chIldren Recent changes m the DOmlmcan
Repubhc system have not been fully Implemented and It appears that two
parallel systems are currently m place The tradItIOnal system had an
10termedlate phase of 2 years before full secondary whereas the reform
plan has 4 years of secondary followmg 6 years of pnmary With 2
addltlonal years forumversity bound students The ThaI system changed
from 7 to 6 years ofpnmary m 1978 Thus an 18 year old 10 our sample
would have been m grade 3 or 4 of pnmary m 1978, thus bemg able to
complete pnmary under the new system

30 ThIS IS based on the ratlo of the number of students enrolled
m the first grade ofsecondary (1992) to the number ofstudents m the last
year of pnmary (1990) ThIS figure IS hkely 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 IS admlnIstered at the end of grade 9 (the last year
of the preparatory level) Results of thts exam detefmlne whether
a student can proceed to the secondary level on an academlc track
or Will only be elIgible for techmcal school All systems except
the PhllIppmes have a total of 12 years of pnmary and secondary
schoolIng, the PhilIppmes IS unusual m havmg only 10 years of
schoohng pnor to umverslty

As discussed m the text, for four of these countrIes the
DHS survey proVides current status data on chIldren's schoohng
only through the household rosters, the exceptIon beIng Thailand
where the data are drawn dIrectly from birth hIstones Apart from
Thailand, therefore, only those chIldren ofschool age who are stIll
reSident In the household can be lInked to data on their mothers
In view of the potentIal dIfficultIes of the DHS deSIgn, our
analyses are hmlted to reSIdent chl1dren of school age who are no
older than 18 The Issues are further discussed In 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 31 The
honzontal axes begm WIth the age at which chl1dren are meant to
start grade 1 of pnmary school 32 The chIldren who are currently
enrolled are dIVIded mto two groups those whose age IS approprI
ate to the grade (labeled "okay") and those who are over age
eIther because of a late start or because of grade repetition

31 These figures compare children of different ages at a
particular pomt m tIme 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 chlldren we
know that patterns of school partICIpatIOn have been changmg over the
decade precedmg the DRS surveys As overall enrollment rates nse we
would expect to see the trends reflected m declInmg proportIOns of
chlldren never m school at younger ages Interestlngly m our sample of
countnes thIS pattern IS clearly apparent only 10 Egypt Indeed the
picture for the DOmlD1can RepublIc suggests a detenoratmg SituatIOn
With 6 percent of 18 year-oIds never havmg attended school but as many
as 14 percent of 11 year-oIds This detenoratlon IS confirmed by a recent
World Bank (1995) assessment

32 School partiCIpatIon can begm before the first grade of
pnmary m prepnmary, nursery or kmdergarten The prevalence of
preschool attendance vanes from country to country as does ItS content
Because httle IS known about preschool It has been excluded here so that
all the figures can be presented on a comparable baSIS



T
ab

le
B

IN
at

IO
n

al
ed

uc
at

io
n

sy
st

em
s

N
at

IO
na

l
ed

uc
at

IO
n

sy
st

em
s,

D
em

og
ra

ph
ic

an
d

H
ea

lt
h

S
ur

ve
ys

19
87

19
93

P
R

IM
A

R
Y

S
ta

rt
m

g
ag

e

N
o

o
fg

ra
de

s

Pr
om

ot
IO

n
fr

om
gr

ad
e-

to
-g

ra
de

D
on

um
ca

n
R

ep
ub

li
c

19
91 7 6

T
ea

ch
er

s
ev

al
ua

tI
O

ns
m

te
m

al
ly

ad
m

m
ls

te
re

d

E
gy

pt
19

88 6 6

L
oc

al
ex

am
s

at
en

d
o

f
gr

ad
es

2
4

6

K
en

ya
P

lu
li

pp
m

es
T

ha
il

an
d

19
93

19
93

19
87

6
7

6

8
6

6

A
ut

om
at

ic
C

um
ul

at
iv

e
ra

tm
g

sy
st

em
E

xt
er

na
le

xa
m

s
at

P
as

s
gr

ad
e

=
75

%
m

te
rn

al
ly

gr
ad

es
2

4
6

ad
ff

i1
ll1

st
er

ed

S
E

C
O

N
D

A
R

Y

E
nt

ry
re

qU
ir

em
en

t
P

nm
ar

y
co

m
pl

et
IO

n
(c

er
tlf

ic
ad

o
de

su
fi

cl
en

cl
a)

P
as

sm
g

sc
or

e
on

lo
ca

ll
y

ad
ff

i1
ll1

st
er

ed
gr

ad
e

6
ex

am
P

as
sm

g
sc

or
e

on
N

at
IO

na
l

K
C

P
E

ex
am

P
nm

ar
y

G
ra

du
at

io
n

C
er

ti
fi

ca
te

E
nt

ra
nc

e
ex

am

N
o

o
fg

ra
de

s
T

ra
di

tio
na

l
pl

an
2+

4
R

ef
on

n
pl

an
4+

2
P

re
pa

ra
to

ry
3

S
ec

on
da

ry
3

4
4

L
ow

er
se

co
nd

ar
y

3
U

pp
er

se
co

nd
ar

y
3

Pr
om

ot
IO

n
fr

om
gr

ad
e

to
gr

ad
e

T
ea

ch
er

s
ev

al
ua

tI
O

ns
m

te
rn

al
ly

ad
m

m
ls

te
re

d
E

xa
m

fo
r

ba
SI

C
ed

uc
at

IO
n

co
m

pl
et

ed
at

en
d

o
f

gr
ad

e
9

m
m

lm
ur

n
sc

or
e

re
qU

ir
ed

fo
r

ac
ad

em
iC

se
co

nd
ar

y

A
ut

om
at

ic
T

ea
ch

er
s

ev
al

ua
tI

O
ns

m
te

rn
al

ly
ad

rn
ll

ll
st

er
ed

C
er

ti
fi

ca
te

s
at

gr
ad

es
9

+
12

aw
ar

de
d

by
m

dl
V

ld
ua

l
sc

ho
ol

12

S
ec

on
da

ry
co

m
pl

et
ed

N
at

IO
na

le
xa

m
N

at
IO

na
l

ex
am

N
at

IO
na

le
xa

m
U

lli
ve

fS
lty

pl
ac

em
en

t
Se

co
nd

ar
y

co
m

pl
et

IO
n

(B
ac

hi
ll

er
at

o)

T
ot

al
gr

ad
es

12
12

12
10

pr
e

ul
liv

ef
Sl

ty

S
ou

rc
es

Po
st

ie
w

ID
th

e
T

N
ev

ill
e

ed
19

92
T

he
en

cy
cl

op
ed

ia
o

fc
om

pa
ra

tI
ve

ed
uc

at
IO

n
a

n
d

na
tI

O
na

ls
ys

te
m

s
o

fe
du

ca
tI

O
n

O
xf

or
d

P
er

ga
m

on
P

re
ss

K
un

an
G

eo
rg

e
T

ho
m

as
,e

d
19

88
W

or
ld

ed
uc

at
IO

n
en

cy
cl

op
ed

ia
N

ew
Y

or
k

F
ac

ts
on

F
il

e
Pu

bl
ic

at
IO

ns

V
I

V
I



FIgure B 1 Chtldren's educatIonal progress by age, all chtldren co-resIdent With mothers, Egypt 1988
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("behtnd") 33 Students who have been to school but are not
currently 10 school are labeled as "dropped"

In FIgures Bland B 2, Egypt and Kenya are compared, both
countrIes have a normal starting age of 6 for the pnmary level
The patterns reveal a stnk10g contrast In Kenya, start10g ages are
flexible WIth chtldren contInumg to enter pnmary until age 11 34

Late entry IS the major factor causmg chddren to be behmd grade
for therr age WIth 8 grades of pnmary and automatIc promotiOn
from grade to grade, drop-out becomes sIgmficant only when
children reach the end of pnmary and Sit for the national KCPE

33ThIS follows the approach used by Lloyd and Blanc (1996) 10
their analyses of chIldren's school1Og 10 Afnca ChIldren are claSSified
as beh10d grade level If their number of grades completed IS less than the
number of years that would be completed If they started school wlthm
two years of the recommended start10g age m the country accord1Og to
UNESCO (1994) and attended contmuously from that age onward
SpeCifically, achIld IS beh10d grade level If competed years ofeducatIOn,
current age (recommended startmg age + 2) The two year adjustment
IS due to the fact that chIldren III any given grade may be observed at one
of two ages (for example, a chIld start10g school at age 6 Will tum 7
dunng first grade) coupled With an additIOnal adjustment to produce a
conservative estimate of the proportion of chIldren behmd grade level
given pOSSIble age and grade mlsreport1Og Thus 10 a country With a
school start10g age of 6, enrolled chtldren who have completed grade 1
by age 8 would be classified as "at grade level

34 In Kenya, the preschool sector IS large and grow1Og One
reason for the hIgh enrollment 10 preschool may be that It IS mcreasmgly
a requirement for admlSSlOn to pnmary (Appleton 1995) In our sample
40 percent of 6 year olds 10 Kenya were 10 nursery. 25 percent of
chtldren age 7 12 percent ofchildren age 8 and 4 percent ofchIldren age
9
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exam GIVen the lIffilt on places 10 the frrst form of secondary,
only the top-sconng 40 percent of Kenyan students can contmue
to secondary On the pOSItIve SIde, relatIvely few students have
never been to school

In Egypt, a heavily bureaucrauzedschool systemenforces
a Strict age of entry Students who have not gamed a place 10

school by age 7 are therefore unlIkely to have the opporturnty to
attend later As a result, enrollment 10 pnmary IS excepuonally
hIgh by age 7 (With 87 percent enrolled compared WIth 61 percent
10 Kenya at the same age) but begms to drop off by age 9 The
percentages never enrolled are nouceably hIgher than 10 Kenya
and drop-out begms to occur at a steady rate at age 10, when
students SIt for a senes of standard exams at the end of grades 2,
4, 6, and (most Important) grade 9 Relauvely few students
appear to be behmd grade for theIr age, suggest10g that those who
are not able to keep up are more lIkely to drop out

FIgures B 3 and B 4 compare the PhilIppmes and the
DOffilmcan RepublIc In the PhilIppmes, almost all children
eventually enter school and most have entered by age 9 Most
children are able to complete the 6 pnmary grades, but partiCI
pauon begms to falloff dunng the 4 years of secondary Late
entry and repeuuon do not appear to be Important problems By
contrast, 10 the DOffilmcan RepublIc, late entry IS eVidently
common, WIth children behtnd grade representIng almost half of
all school attendmg students between ages 11 and 16

Figure B 5 shows the Thatland data In Thmland, most
students start school by age 7-8 and those who remaIn 10 the
systemkeep pace at the appropnate grade for their age However,
begmmng at the end of pnmary school, the dropout rate mcreases
markedly and conunues mcreasmg throughout secondary school



FIgure B 2 Cluldren's educatIonal progress by age, all cluldren co-resIdent WIth mothers, Kenya 1993
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FIgure B 3 Cluldren's educatIonal progress by age, all chIldren co-resIdent WIth mothers, PlulIppmes 1993
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FIgure B 4 Chtldren's educanonal progress by age, all chtldren co-resIdent WIth mothers, Domtmcan Repubhc 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 m Lmkmg Data on ChIldren's Schoolmg

In all study countrIes except Thailand, data on clnldren's
schoohng are aVailable only m the DHS household rosters When
such data are to be hnked to mforrnabon taken from mothers, as
m thIS study, there are selecbVIty bIases that reqUIre mvesbgabon

The maIn dIffIculty IS that chIldren who no longer resIde
WIth theIr mothers cannot be hnked In settmgs where chIld
fostenng IS prevalent, or where marnage ilissolubon causes
chIldren to hve WIth relabves other than theIr mothers, these are
partIcular concerns There IS a general concern m that the older
the chIld m questIOn, the more hkely he or she IS to have moved
away

As dIscussed m the text, these Issues were confronted m
decIdmg on an upper age cut-off for the chIldren whose schoohng
levels were to be mvestIgated We settled on age 18 as the
appropnate age, thIS followmg an exammatIon of the DHS
household roster data on chIldren's reSIdence In the study
countrIes, the percentages of chIldren stIll resIdmg WIth theIr
mothers as of thIS age exceeds 60 percent Moreover, an eXaml
nation of schoohng data for all reSIdent chIldren aged 18 and
younger, and a comparIson to the data denved from the subset of
chIldren who still reSIde WIth theIr mothers, showed no Important
dIfferences

Thts pomt IS Illustrated m Flgures C 1 to C 4, WhICh are
analogous to those presented for the subset of hnked clnldren m
AppendIX B, but WhICh show the dIstrIbutIOn of school status for
all chIldren m the household A country-by-country comparIson
of these fIgures to theIr counterparts based on the hnked chl1dren
shows that the dIfferences are very small Indeed, no systematic
dIfference can be detected We are therefore reasonably satisfIed
that no senous selectiVIty bIas contamlnates the schoohng data for
hnked clnldren

Further iliff1cultIes arIse m matchmg mforrnatIon denved
from bIrth lnstones for reSIdent chl1dren to the schoohng data

collected m the DHS household roster No umque IdentIfIer
eXIsts for chl1dren that would allow theIr records m the bIrth
hIStOry and household rosters to be dIrectly Jomed It was
therefore necessary to deVIse an algonthm to search for matches
From the brrth hIstOry, mforrnatIon was extracted on the clnld's
sex and age, together WIth the wlme varIable that IdenbfIes, or
should IdentIfy, the location of the mother's record m the house
hold roster All household members whose parents hve m the
household should have hsted the hne number of theIr parents In
pnnciple, therefore, all reSIdent clnldren of the mterviewed
woman should hst wlme as theIr mother's hne number Each such
chl1d should then be recorded m the household roster as havmg
the same sex and age as denved from the bIrth hIStOry

That at least IS the pnnciple m matclnng, but m pracbce
there IS much VarIation m the extent to wlnch data from the bIrth
lnstory and household roster agree Age IS recorded m years m
the household roster, whereas fmer detail IS aVailable m the bIrth
hIStOry, moreover, a clnld' s age would not typIcally be reported by
that clnld's mother m the household roster Some clnldren
descnbed by the mother as hvmg WIth her do not appear at all m
the household roster, other chl1dren of the same sex and age may
appear m the roster, yet do not hst wlme as the hne number of
theIr mothers

In VIew ofthese dIffIculties, a matchmg rule was adopted
that declared as "matched" those chIldren whose age m the
household roster was withm 2 years of the age denved from the
bIrth lnstory A secondary or reSIdual category of "matched"
chl1dren was also estabhshed, defmed to mclude those who dId
not hst wlme as theIr mother's hne number, yet who were of the
same sex and age as (otherwIse unmatched) chl1dren An analySIS
was then conducted of the ilifferences between the varIOUS
categones ofmatched and unmatched chl1dren, thIS dId not reveal
any systematic patterns that could threaten the schoohng analyses
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FIgure C 1 Chtldren's educauonal progress by age, all chtldren In sampled households, Egypt 1988
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FIgure C 2 Chtldren's educauonal progress by age, all chtldren In sampled households, Kenya 1993
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FIgure C 3 Cluldren's educat10nal progress by age, all cluldren 10 sampled households, Phll1pp1Oes 1993
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FIgure C 4 Chlldren's educatIonal progress by age, all chlldren 10 sampled households, Dormmcan Repubhc 1991
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AppendixD
Summary of DRS-I, DRS-II, and DRS-III Surveys, 1985-1997

RegIon and Date of Sample MalelHusband Supplemental Studies Modules
Country Fieldwork Implementmg Organlzanon Respondents Size Survey and Addlnonal Quesnons

SUB SAHARAN AFRICA

DHS I
Botswana Aug-Dec 1988 Central Stansncs Office AW 15 49 4368 AIDS PC adolescent femllty

Burundi Apr Jul1987 Departement de la Populanon AW 15-49 3970 542 Husbands CA SAl, adult mortality
Mlmstere de 1 Int6neur

Ghana Feb May 1988 Ghana Stansncal Semce AW 15 49 4488 943 Husbands CA SM WE

Kenya Dec May 1988/89 Nanonal Councll for Populanon AW 15 49 7150 1 133 Husbands
and Development

L1bena Feb Ju11986 Bureau of StatJstJcs AW 15 49 5239 TBH employment status
Mmlstry ofPlannmg and EconOmIC
AffaIrs

Mall Mar Aug 1987 Insntut du Sahel AW15-49 3200 970 Men 2055 CA VC ch1ldhood
USED/CERPOD phYSical handicaps

OndoState Sep Jan 1986/87 Mmlstry of Health Ondo State AW 1549 4213 CA TBH
Nlgena

Senegal Apr Jul1986 Duecnon de la Stansnque AW 15 49 4415 CA CD
Mmlstere de I EconomIe et
des Finances

Sudan Nov May 1989/90 Department of Stansncs BMW 15-49 5860 FC M MM
Mlmstry of EconOmIC and
Nanonal Plannmg

Togo Jun Nov 1988 Umt6 de Recherche Demographlque AW 15 49 3360 CA SAl,
Umverslte du Benm marnage history

Uganda Sep Feb 1988/89 Mlmstry of Health AW 15 49 4730 CA SAl

ZImbabwe Sep Jan 1988/89 Central Stansncal Office AW 15 49 4201 AIDS CA PC SAl, WE

DHSII
BurkmaFaso Dec Mar 1992/93 Insntut Nanonal de la Stansnque AW 15 49 6354 1845 Men 18+ AIDS CA MA SAl

et de la D6mographle

Cameroon Apr Sep 1991 Dlrecnon Nanonale du Deuxd!me AW 15 49 3871 814 Husbands CA CD SAl
Recensement General de la
Populanon et de 1Habitat

Madagascar May Nov 1992 Centre National de Recherches AW 15 49 6260 CA MM SAl
sur I Envlronement

MalaWI Sep Nov 1992 National Stanstlcal Office AW 15 49 4850 1 151 Men 20 54 AIDS CA MA MM SAl

Natrnbla Jul Nov 1992 Mlmstry of Health and SOCial Services AW 15 49 5421 CA CD MA MM
Central Stansncal Office

Niger Mar Jun 1992 Dlrecnon de la Stansnque et des AW 15 49 6503 1 570 Husbands CA MA MM SAl
Comtes Natlonaux

Nlgena Apr Oct 1990 Federal Office of Stanstlcs AW 15 49 8781 CA SAl

Rwanda Jun Oct 1992 Office National de la Population AW 15 49 6551 598 Husbands CA

Senegal Nov Aug 1992/93 Direction de la PrevIsion et AW 15-49 6310 1436 Men 20+ AIDS CA MA MM SAl
de la Stanstlque

Tanzama Oct Mar 1991/92 Bureau of Stanstlcs AW 15-49 9238 2114 Men 15 60 AIDS CA MA SAl
Planmng Comtffisslon

Zambia Jan May 1992 Umverslty of Zambia AW 15 49 7060 AIDS CA MA
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DHSm
Benin Jun Aug 1996 Insntut Nanonal de la Stansnque AW 15-49 5491 1 535 Men 20 64 AIDS CA MA MM SAl

Central Sep Mar 1994/95 Dlrecnon des Stansnques AW 15 49 5884 1729 Men 15 59 AIDS CA CD MA MM SAl
Afncan Demograpluques et Soclales
Repubhc

Comoros Mar May 1996 Centre Nanonal de Documentanon AW 15 49 3050 795 Men 15 64 CA MA
et de la Recherche SClennfique

Cote d IVOIre Jun Nov 1994 Insntut Nanonal de la Stansnque AW 1549 8099 2552 Men 12 49 CA MA SAl

Entrea Sep Jan 1995/96 Nanonal Stansncs Office AW 15 49 5054 1114 Men 15 59 AIDS CA MA MM SAl

Ghana Sep Dec 1993 Ghana StatlSncal Service AW 15 49 4562 1 302 Men 15 59 CA MA

Kenya Feb Aug 1993 Nanonal Councd for Populanon AW 15-49 7540 2336 Men 15 54 AIDS CA MA, SAl
and Development

Madagascar Sep Dec 1997 Insntut Nallonal de la Stansnque AW 15-49 7060 AIDS CA MA
DirectIOn de la Demograplue
et des Stansnques Soclales

MalaWI Jun Oct 1996 Nanonal Stansncal Office AW 15 49 2683 2 658 Men 15-54 AIDS
(KAP)a

Mall Nov Apr 1995/96 CPSIMSSPA et DNSI AW 15 49 9704 2474 Men 15 59 AIDS CA MA MM SAl

Mozambique Mar Ju11997 Insntuto Naclonal de Estatisnca! AW 15 49 8779 2 335 Men 15 64 CA MA MM SAl
Mlnlstero de Saude

Senegal Jan Apr 1997 DIVIsion de Stansnques AW 15 49 8593 4306 Men 20+ AIDS
(Intenm) Demographlques Dtrecnon de la

PrevISIon et de la Stansnque

TanZania Jul Sep 1994 Bureau of Stansncs AW 15 49 4225 2097 Men 15 59 AIDS PC
(KAP)a Plannmg Comrntsslon

Tanzania Jun Oct 1995 Bureau of Stansncs AW 15-49 2130 Adult and childhood mortality
(In depth) Plannmg Comrntsslon esllmanon

Tanzania Jul Nov 1996 Bureau of Stansncs AW 1549 8120 2 256 Men 15 59 AIDS CA MA MM
Planning Comrntsslon

Uganda Mar Aug 1995 Stansncs Department AW 15 49 7070 1 996 Men 15 59 AIDS CA, MA MM SAl
Mmlstry of Fmance and
Econoffi1c Planmng

Uganda Oct Jan 1995/96 Insntute of Stansncs AW2044 1750 1 356 Partners Negonanng reproducnve outcomes
(In depth) and Apphed Econoffi1cs

Makerere University

zambia Jul Jan 1996/97 Central Stansncs Office AW 15-49 8021 1 849 Men 15 59 AIDS CA MA MM

Zimbabwe Jul Nov 1994 Central Stansncal Office AW 15 49 6128 2 141 Men 15 54 AIDS CA MA MM PC SAl

NEAR EAST/NORTH AFRICA

DRS I
Egypt Oct Jan 1988/89 Nanonal Populallon Council EMW 15-49 8911 CA CD MM PC SAl WE WS

Morocco May Jul1987 Mmlstere de la Sante Pubhque EMW1549 5982 CA CD S

TUniSia Jun Oct 1988 Office Nanonal de la Farntlle EMW 15 49 4184 CA S SAl
et de la Populanon

DHSn
Egypt Nov Dec 1992 Nanonal Populanon Council EMW1549 9864 2 466 Husbands CA MA PC SM

Jordan Oct Dec 1990 Department of Stansncs EMW1549 6461 CA SAl
MIniStry of Health

Morocco Jan Apr 1992 Mlnlstere de la Sante Pubhque AW 15-49 9256 1 336 Men 20 70 CA MA MM SAl

Yemen Nov Jan 1991/92 Central Stansncal Organlzanon EMW 15 49 5687 CA CD SAl
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DHSW
Egypt Nov Jan 1995/96 Natlonal Population Councd EMW1549 14779 CA,FC MA, WS

Jordan Jun Oct 1997 DepanmnentofStatlstics EMW1549 5548 AIDS CA MA MM

Morocco Apr May 1995 Mlmst~re de la Sante Publique AW 15 49 4753
(Panel)

ASIA

DHSI
Indonesia Sep Dec 1987 Central Bureau of StatlStlcS EMW IS 49 11884 PC SM

National Famdy Planning
Coordinating Board

Nepal Feb Apr 1987 New Era CMW IS 49 1623 KAP gap survey
(In depth)

SnLanka Jan Mar 1987 Depanmnent of Census and Statistlcs BMW IS 49 5865 CA NFP
MiniStry of Plan hnplementation

Thllliand Mar Jun 1987 Institute of Population Studies BMW 15 49 6775 CA S SAl
Chulalongkom Umverslty

DHSII
IndoneSia May Ju11991 Central Bureau of Stabstlcs BMW 15 49 22909 PC SM

NFPCBIMOH

Pakistan Dec May 1990/91 Natlonal Insbtute of Population BMW 15 49 6611 1 354 Husbands CA
Studies

DHSW
Bangladesh Nov Mar 1993/94 Mitra & Assoclates/NIPORT BMW 1049 9640 3 284 Husbands PC SAl SM

Bangladesh Nov Mar 1996/97 Mitra & AssoclatesINIPORT EMW 10 49 9127 3346EMM CA MA SM

IndoneSia JuI Nov 1994 Central Bureau of Stabstics! BMW 15 49 28168 MM PC SAI,SM
NFPCBIMOH

Kazakstan May Aug 1995 Insbtute of Nutrition AW IS 49 3771 CA MA
National Academy of SCiences

Kyrgyz Aug Nov 1997 Institue of Obstetncs and AW IS-49 3848 CA MA anelma testmg
Republic Pedlatncs

Nepal Jan Jun 1996 Mlmstry of Health!New ERA BMW 15 49 8429 CA,MA MM

Phtltppmes Apr Jun 1993 National Stabstics Office AW IS 49 IS 029 MM SAl

Turkey Aug Oct 1993 General Directorate of MCHIFP EMW<SO 6 S19 CA MA
Mlmstry of Health

Uzbekistan Jun Oct 1996 Research Institute of AW IS 49 4415 CA MA
Obstetncs and Gynecology

LATIN AMERICA/CARIBBEAN

DHSI
BoliVia Feb Ju11989 Instituto NaclOnal de Estadfstica AW IS 49 7923 CACDMMPCSWE

BoliVia Feb Ju11989 Instituto Naclonal de Estadfstica AW IS 49 7923 Health
(In depth)

Braztl May Aug 1986 Socledade ClVIl Bern Estar AW IS 44 S 892 CA S SM aborUon
Fl11mliar no Brasd young adult use of contraception

Colombia Oct Dec 1986 Corporael6n Centro RegIOnal de AW 15-49 5329 CA PC S SAl SM
Poblacl6n, MIDIsteno de Salud

DomtDlCan Sep Dec 1986 ConseJo Naclonal de Poblacl6n AW 15 49 7649 CA NFP S SAl farmly
Republic y Fl1mtba planning commumcation
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DOImmcan Sep Dec 1986 ConseJo Nactonal de Poblact6n AW 15-49 3885 SSAI
Repubhc yFatmba
(Expenmental)

Ecuador Jan Mar 1987 Centro de Estudtos de Poblact6n AW15-49 4713 CD SAl, employment
y Patermdad Responsable

EI Salvador May Iun 1985 Asoctact6n Demognifica Salvadorefia AW 1549 5207 CA,S TBH

Guatemala Oct Dec 1987 Instttuto de Nutnct6n de Centro AW 15 44 5160 CA S SAl
Amenca y Panama

MeXico Feb May 1987 Dtrecct6n General de Plantficact6n AW 15 49 9310 NFP S employment
Fatmbar Secretatia de Salud

Peru Sep Dec 1986 Instttuto Nactonal de Estadfsttca AW 15 49 4999 NFP employment,

Peru Sep Dec 1986 Instttuto Nactonal de Estadfsttca AW 15 49 2534
(Expenmental)

Tnmdadand May Aug 1987 Fatmly Plannmg Assoctatton AW 15-49 3806 CA NFP breastfeedmg
Tobago of Tnmdad and Tobago

DHSII
BrazIl (NE) Sep Dec 1991 Soctedade CIV11 Bern Estar Fatmhar AW 15 49 6222 1 266 Husbands AIDS PC

no Brastl

Colombta May Aug 1990 PROFAMlllA AW 1549 8644 AIDS

Dommtcan Jul Nov 1991 Instttuto de Estudtos de Poblacl6n AW 15 49 7320 CA MA, S SAl
Repubhc y Desarrollo (PROFAMILIA) Oficma

NaclOnal de Plantficact6n

Paraguay May Aug 1990 Centro Paraguayo de EstudlOs AW 15 49 5827 CA SAl
de Poblacl6n

Peru Oct Mar 1991/92 Instttuto NaclOnal de Estadlsttca AW 15-49 15882 CA MA MM SAl
e Informattca

DHsm
Bobvla Nov May 1993/94 Instttuto NaclOnal de Estadlsttca AW 15 49 8603

b AIDS CA CD MA MM S SAl

BraZlI Mar Jun 1996 Soctedade Ctvtl Bern Estar AW IS 49 12612 2949 Men 15 59 AIDS CA MA MM PC S
Fatmbar no Brastl

Colombta Mar Jun 1995 PROFAMILIA AW 15 49 11140 AIDS CA MA PC

Domtmcan Aug Dec 1996 CESDEMIPROFAMILIA AW 15 49 8422 2 279 Men 15 64 CA MA
Repubbc

Guatemala Jun Dec 1995 Instttuto NaclOnal de Estadfsttca AW 15-49 12403 AIDS CA MA MM S

Hattt Jul Jan 1994/95 Instltut Hattten de I Enfance AW 1549 5356 1 610 Men 15-59 AIDS CA CD MA SAl

Peru Aug Nov 1996 Instltuto Nactonal de Estadfsttca AW 15 49 28951 2487 Men 15 59 CA MA MM
e Informattca

abNo health or btrth htstory section m questlonnatre
Household questlonnatre was admtmstered m 26 144 households

AIDS acqutred tmmune defiCIency syndrome Fe female clrcumCISlOn S stenlIzanon
AW all women M mtgratton SAl servIce aVaIlabilIty mfonnatton
CA chtld anthropometry MA maternal anthropometry SM soctal1l1l1Ikettng
CD causes of death (verbal reports of symptoms) MM maternal mortaltty TBH truncated Iiltrth history

CMW currently mamed women NFP natural fatmly planmng VC value of oht1dren
EMW ever mamed women PC ptll comphance WE women s employment

WS women s status
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