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ABSTRACT
Kammi Schmee: Changing ChildhoodHousehad Contexts and Individual Well-Being in
Mexico and the Phili ppines
Under the diredion o Barbara Entwisle
This disertation studies the origins of social inequaliti es by analyzing the influence

that childhood hosehadld contexts exert onindividuals hedth and educdion, two important
measures of well-being and socia status. The key relationships gudied here are: (1) father
absence due to migration and child ill nessin rural Mexico; (2) changesin sibsize during
childhoodand educational attainment in Cebu, Phili ppines; and, (3) household income
eff ects on undrweight and overweight status at the transition to adulthoodin Cebu,
Phili ppines. Using prospedive, longitudinal data, | find that: (1) father absencedueto
migrationincreases child ill nessespedally in the dsenceof social welfare programs; (2)
changesin siblings living in the home tend to deaease educaiona attainment (although the
eff ects depend onthe stage of childhoodwhen the change occurs); and, (3) childhoodincome
affectsindividuals weight status at age 19, with important diff erences aaoss $ages of
childhoodand by weight status. These findings, overall, suggest that childhood howsehads,
and changes in them over time, have important impli cations for the development of hedth
and education dspariti es. Future research shoud pay more dtention to measuring changesin
househad contexts (i.e., the movement of family membersin and od, fluctuationsin
emnamic and aher resources), and to identifying when social contexts matter most for

individuals' well-being.
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CHAPTER 1: INTRODUCTION

Individuals' hedth and education are important aspeds of their social status andlife
chances. Social structures during childhood Iegin to creae disparitiesin heath and education
which can last alifetime. Understanding inequalities in hedth and education at their origin
during childhood,then, can be useful in beginning to understand the development of social
inequaliti es over the life amurse.

My dissertation focuses on the role that childhood howsehald contexts play in the
development of inequalitiesin hedth and education. Household and family contexts are
important for child oucomes because they are the main sociali zing environment for young
children, bufering the effeds of other more distal social contextsin children’slives
(Bronfenbrenner 1989 Duncan, Boigjoly, and Harris 2001, Furstenberg, Cook, Ecdes, Elder,
and Sameroff 1999. The question d how childhood hosehald contexts affed individuals
life chances has long been studied in status attainment literature under the rubric of “family
badkground (Blau 1992 Blau and Duncan 1967), with a particular emphasis onthe
development of inequalities in educaion (Blake 1989, Bondand Saunders 1999 Rumberger
1983. Recant sociological literature is also beginning to emphasize the importance of
childhoodcontexts for hedth d spariti es(Foley 2000; Heaon, Forste, Hoff mann, and Flake
2005 Holland, Berney, Blane, Davey Smith, Gunrell, and S. M. Montgomery 2000;

Makinen, Lagsonen, Lahelma, and Rahkonen 2006), as well as the importance of childhood



hedth for individuals' heath and socioecnamic status later in the life murse(Conley and
Bennett 200Q Conley and Bennett 2001, Haas 2006; Palloni 2006).

Y et our understanding of how hedth and educaion inequaliti es developis limited by
our reliance on static theories and cross-sediona studies. Thisisrefleded, for example, in
the use of measures of family badkgroundin status attainment research, which doften use
househald or family charaderistics assessed late in adolescenceto refled one' s accessto
resources during childhood (Warren, Sheridan, and Hauser 202). Given the extent of change
in families, howsehalds and individuals during childhood,dynamic, longitudina perspedives
arerequired to more fully understand hawv childhood howsehald contexts influence social
inequaliti es.

| build oncurrent literature related to hedth and education inequaliti es by applying a
life course perspective to my study of how household contexts during chil dhoodaff ect
individuals' life chances and social status. Life murseisthe study of individuals' livesand
how they unfold over time and within changing socia contexts (Elder 1985). Further, thelife
course mncept of linked lives suggests that the lives of other household members are
important for creding the househad environment within which a dild develops (Elder
1985H. As such, thereis no single household context. The social context of a household may
change over time as arefledion d thelife course development of its members. Children,
then, may be exposed to multi ple household contexts over time & dynamic characteristics of
househads, such as ecnomic resources and residential status of family members, change &
househad members pass through dfferent stage of thelife murse. A life course perspedive,
then, dreds one to assesschange in a dild’ s househadd context, and to assessthe impad of

these changing contexts onthe individuals' well being.



In conceptuali zing househadlds and their impad on individuals over time, alife murse
perspedive dso suggests that timingisimportant (Elder 1985. Timing refersto the stagein
an individual’ s life course when they experience a particular social context or event.
Househald contexts at key developmental stages may be more important for hedth or
education oucomes than howsehold contexts at other times. For example, it may be that
househadd contexts in ealy childhoodare particularly important due to the aognitive and
physicd growth that happens during these stages, with the patential to influence subsequent
development trgjectories. It may be, however, that improved contexts and resources later in
childhoodcan correct past deficiencies caused by ealy distress In short, the impad of
househald contexts onindividuals hedth and educaion may depend onthe stage of
childhoodwhen a given level of resourcesis experienced.

Reseach to date on social inequaliti es that has taken alife aurse gproach provides
evidencethat change (Brown 2006 Cavanagh, Schill er, and Riegle-Crumb 2006 Maamillan,
McMorris, and Kruttschnitt 2004 Strohschein 2005b) , and time andtiming (Benzeval and
Judge 2002, Chen, Matthews, and Boyce 2002 Currie and Stabile 2003 Duncan, Y eung,
Brooks-Gunn,and Smith 1998 Guo 1998 McLeod and Shanahan 19%) need to be
considered in ou understanding of how childhoa contexts affed individuals' life dhances.
My disertation bulds on this relatively recent and limited bady of literature by investigating
threestratification processes from alife curse perspedive ae: (1) how changes in father
residency status aff ect ill nessduring childhood(Chapter 2); (2) how changesin sibsize
during childhoodaffect individuals' educational attainment (Chapter 3); and, (3) how

househaold income during chil dhoodaff ects weight status (underweight and overweight) in



the transition to adulthood(Chapter 4). Thefirst topic is explored in the context of rural
Mexico, and the subsequent two studies are based in the Phili ppines.

In additionto dffering new insights into the devel opment of social inequalities that
canna be gleaned from static theories and crosssedional models, my dissertation
contributes to sociological research by applying life murse and stratification modelsto
developing country settings. | chose to study these processes in developing courtry contexts
for several reasons. First, much of the stratification and life curse reseach has been
conducted in the U.S. and ather developed courtry settings. Applying theories and empirical
testsin devedoping courtry settings all ows usto test theoreticd predictions we have made
based ondeveloped country research. Thisincreases our abili ty to generalize dou
stratificaion processes crossculturally, andto consider the potential impad of the larger
social context in determining how family and haisehald contexts affed children’slives. It
also provides reseachers and pdicy makers with a better understanding of the development
of social inequalitiesin developing courtries, where reseach onthe dynamics of families,
househaolds and social inequaliti esis limited.

Sewnd, developing countries often provide the most relevant settings in which to
study social inequaliti es. The rapid socioeconamic and cultural changes taking placein
developing courtries provide a ontext of differences bath acrosshousehads and ower time
that make it passble to consider the dynamics of household-level stratificalion processes. For
example, theimpad of father absencedue to migration, an under-studied asped of changein
family structure, can best be studied in developing courtries (like Mexico) where divorce
rates are low and migrationrates high. Developing courtries are dso particularly relevant

for investigating spedfic types of family/household change, such as change in number of



residential siblings, since larger ranges in family size in developing courtries provide a
broader, more dynamic view of how changes in number of residential siblings can affea
children’s lives over time. The Phili ppines, like many developing courtries, isalso in the
midst of the nutrition transition, when social, ecnomic and cultural change produce adual
burden of under and over nutrition. In this tting it is passble to investigate the role of
househald contexts on toth traditional (i.e., underweight) and modern (i.e., overweight)
hedth problems at the societal level. In short, developing courtries often provide the setting
where interesting questions that are left unaddressed by developed country research can be
posed and answered.

Thethird, and pessbly most important, reason to study health and education
inequaliti esin developing courtry contexts is that the low levels of health and human capital
attained duing childhood are serious cial problemsin these settings, affeding both
individual lives and lroader societal trends. Thus, my reseach informs nat only sociologicd
literature, bu also ou understanding of paential avenues through which policy makers can
improve the lives of some of the most vulnerable individuals in the world.

In sum, this dissertation provides life murse and developing courtry perspedives on
the relationships between key and dynamic household resources (fathers, siblings, and
income) during childhood, and hav changes in these resources over time can affed
individuals hedth and education. | now turn to abrief description d each of the three
studies (Chapters 2-4) included in this dissertation. | save the speafic results of the studies to
be rea in the subsequent chapters, andto be reviewed in the anclusion section (Chapter 5)
of thisdisertation.

Summary of Three Studies



My first study (Chapter 2: Father Absence, Social Welfare, and Child Ilinessin Rura
Mexico) provides alife course approacd to studying health inequaliti es in childhoodby
emphasizing the importance of charge in family/househald contexts for individual well -
being. In this gudy | am interested in change that occursin family and hausehald structure
due to paternal migration, and haw this affeds the hedth of children 0-5 years old. Literature
on absent fathers due to divorce or non-marital chil dbeaing suggests patentially serious
negative ansequences of father absence for child well -being due to the loss of social and
emnamic suppat. However, the migration literature theorizes potentially positive dfeds
when fathers migrate, espedally if they are @le to find work and send money home. Given
the aonflicting predictionsin the literature, my overal aim isto assesswhether the arerage
effect of paternal migrationis positive or negative. | am aso interested in how social safety
nets might proted children from potential negative dfeds of father absence. | hypothesize
that a negative eff ect of paternal migration onchild hedth may be mitigated by the
househald receiving socia welfare payments during his absence

The data | utili ze for this paper are from a 1997Iongitudinal study of individualsin
al househddsin 506randamly-selected, poa, rural communitiesin Mexico. The purpose of
the survey was to determine which howsehalds in these communities would qualify for a
state-funded welfare program caled PROGRESA. The PROGRESA program included a
monthly cash transfer worth, onaverage, 20% of poor househalds' income to mothers, and
some targeted preventive hedth services. The data | use come from the baseline and follow
up PROGRESA surveys, and include information onhedth status, howsehold resources, and
parental residency assessed at 6 month intervals from October 1998 November 1999.

Because PROGRESA was implemented foll owing an experimental design, the seledion o



households was nat correlated with father absence, providing a unique opportunity to the
study how the relationship between father absence and child ill nessmay differ by whether
the househald is enroll ed in this important welfare program.

In my statisticd analyses | use logistic regresson to test the average dfeds of father
absenceon child ill ness(reported asill i n the last 4 weeks). To assessthe PROGRESA
effects, | introduceinteractions between father absence and PROGRESA rece pt into these
models. My results inform both family structure and migration literature, and provide insight
into hov househald context may interad with social welfare in affeding child well-being.
This dudy aso suppats the broader life murse ideathat changesin social contexts, in this
case family structure, during childhood lave important implicaions for individuals’ well -
being.

My second study (Chapter 3: Changing Sibsize and Educaional Attainment) focuses
onthelasting impaad of childhoodfamily structure dynamics for individuals' educaional
attainment. Speaficdly, | study the relationship between changes in the number of co-
resident siblings (henceforth referred to as “sibsize”) and education ower time during
childhood.l develop hypotheses based onresource dil ution theory, the idea that individuals
do worse when they have more siblings to compete with for resources. However, | provide a
more dynamic, developmental view of the theory by suggesting that bath changesin sibsize
and timing of these dhanges may have serious implicaions for individuals' educational
attainment. Changesin sibsize may affed individuals' education through changesin resource
allocaionand socia organization that come with the aldition a lossof asibling. In terms of
timing, most child development literature predicts gronger effeds of family context on

outcomes during ealy childhood de to the importance of cogniti ve development that occurs



at young ages. However, since schoding bemmes more expensive and selective over time,
competition for resources among siblings may be particularly detrimental to educaionin
later stages of childhood. It isnaot clear a priori when changes in sibsize may matter the most
for individuals' educational attainment.

| differentiate the processes of change by age of the siblings (younger vs older) and
the type of change (adding vslosing siblings) to better capture the types of changes that
occur in a dhild’s household. Furthermore, consistent with alife course perspedive, |
investigate whether changes in sibsize differ by stage of childhood. The threemain research
questions posed by this gudy are: (1) How do changesin residentia sibsize dfed
individuals educaional attainment; (2) Do these eff ects differ by stage of childhoodwhen
the dhanges occur; and (3) Do these eff ects differ by younger versus older siblings? |
evauate these hypotheses by assessng, prospedively, the dfeds of changing sibsize aaoss
various gages of childhood,including birth-age 2, age 2-9, age 9-12, and age 12-16, and their
effects onindividuals educdion at age 19.

This gudy uses data from the Cebu Longitudinal Hedth and Nutrition Survey, which
provides prospedive data on residential sibsize during of childhoodfor a ahort of children
born in 1983.Because the Phili ppines has higher fertili ty than most developed courtries, it
provides larger variation in family size dueto hirths compared with the U.S. At the same
time, asis common aaoss cultures, Fili pino chil dren move out of parental homesto pusue
educaion,to marry, for work, or for other reasons. Thus, over the 18 years of childhood,
most children in the Philippines will have experienced bah additions and reductionsin

sibsize. How these dhangesin family structure affed individuals' abili ty to pursue their own



educaionis an important question, with consequences for individuals socia status as they
move into adulthood.

The findings from this gudy highlight the importance of changesin family structure,
and particularly certain types of changesin sibsize The results further reinforcethe
importance of considering timing in assessng the dfects of family structure changes on
individuals' educaion; and, that studies controlli ng for child age or utili zing cross dional
data may be misgng patentially important information on hev family and househald
contexts contribute to the development of social inequaliti es.

My final study (Chapter 4. Childhoodincome and Weight Disparitiesin the
Transitionto Adulthood considers how household income during chil dhoodaff ects weight
status as individuals transition to adulthood.Being underweight (a more traditional nutrition
problem in poa courtries) and keing overweight (arelatively modern nutrition problem
emerging in developing courtries) are hedth problemsthat are asociated with lower quality
of life (Sach, Barton, Doherty, Muir, Jenkinson, and Avery 2007, deaeases in econamic
productivity (Tuncdi, Li, and Willi ams 2006, work placediscrimination (Carr and Friedman
2009, andincreasesin therisk of ill nessand earlier mortality (Flegal, Graubard,

Willi amson, and Gail 2005; Katzmarzyk, Craig, and Bouchard 2001 Khongsdier 20).

In this gudy | review theoreticd and empiricd lit erature that suggests the importance
of childhoodincome for adult hedth, and that childhoodincome may affed individuals
hedth dfferently depending onwhen it was experienced and the nature of the hedth
outcome. | pose the foll owing research questions aimed to move forward our understanding
of the development of health dsparities: (1) Are there lasting effects of childhood hosehaold

income onweight status as individuals transition to adulthood(at average age 19)? (2) If so,



doesincome dfed the probabili ty of being underweight and overweight equally? (3) Does
income & diff erent periodsin childhoodaffed weight status at age 19 dfferently? (4) Are
the patterns of timing effeds smilar for underweight and overweight outcomes?

This gudy is also set in the Phili ppines, which provides a developing courtry setting
and oppotunity to investigate weight outcomes in the context of the dual nutrition buden
(continuing underweight and rapidly growing overweight popuations) imposed by the
nutrition transition. My data again come from the Cebu Longitudinal Health and Nutrition
Survey, providing me with prospedive, longitudinal information on hosgehold income &
multi ple stages of childhood.My outcomes, urderweight and owerweight, were ssessd
objedively by trained personnel for individualsin 2002,when the index children reached age
19 (onaverage).

| use logistic regresson models to assesshow income from birth to age 16 affects
individuals weight status (underweight and overweight) at age 19.1 model bath average
childhood hosehad income and income & specific stages of childhood(birth, age 2, age 9,
age 12, and age 16) to investigate bath average and timing effeds. The results inform the
growing body of hedth dispariti es literature by suggesting the lasting impact of childhood
income on adult hedth; and, dfferent effeds by when income is experienced and which
hedth oucomeis considered.

The threestudies described above together provide the substance of my dissertation.
While | build onsomewhat distinct bodes of literature in ead, al threebring together
stratificaion and life aurse reseach to provide dynamic view of the origins of social
inequaliti es. | provide aconclusion sedionin Chapter 5 that highlights the multiple lessons

leaned aaossthe threestudies. In dang so, | suggest ways in which this dissertation informs
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our current understanding of the development of social inequaliti es, aswell as possble aeas

for future research.
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CHAPTER 2: FATHER ABSENCE, SOCIAL WELFARE,
AND CHILD ILLNESSIN RURAL MEXICO
Introduction

Child ill nessremains a serious cia problem that reduces ocietal andindividual
well-being aroundthe world. In developing courtries, common ill nesses, such as diarrhea
and respiratory infedions, couged with malnutrition lead to roughly 40% of deéahs of
children under 5 (Bladk, Morris, and Bryce 2003). Even when na lealing to deah, ill ness
constrains play, learning, and socia interactions, as well as parental work time. Repeded
and/or severe dild ill ness can affed children’s cogniti ve skill s (Caughy 1996), physical
development, and susceptibili ty to dsease (Martorell and Ho 1989, setting individuals up for
alifetime of disadvantage (Case, Fertig, and Paxson 2009.

Given the importance of child hedth to individuals, their families and society as a
whole, amain chall enge for social scientists and policy makersisto better understand the
causes of child ill ness espeaally among the poar. Social contexts, and particularly
househadd and family contexts, have been shown to be dosely tied to child well-being
(Duncan, Boigoly, and Harris 2001). Househdd and family contexts may be particularly
important for the hedthy development of young children, because cildren spend much of
their daily life in the househd d/family context. Furthermore, parents and aher family and
househad members affect how schod, community or government resources (or the lack of

them) tranglate into child hedth. One key to urderstanding, and promoting good tealth



during childhood,then, isto better understand how household and family contexts affed
child ill ness

This paper addresss a littl e studied asped of children’s househald and family
environment—father absence due to migration—and its implicaions for ilInessamong young
children. Family structure research highlights the importance of fathers to children’slives.
Children in two-parent families do ketter on number of outcomes than those in ore-parent
(usually mother-only) or step families (Sigle-Rushton and McLanahan 2004). Further, recent
research highlights the potential detriments of changes in family structure (parental marital
status) for child well-being(Cavanagh and Huston 2006. However, family structure research
tends to focus on father absence due to nan-marital childbeaing, divorce or deah. In many
settings aroundthe world, fathers are asent for a diff erent reason: they move out of their
househad and community of origin, leaving their children behind, to pusue e@namic or
educaiona oppatunities. Thistype of change in family structure has not been studied in the
family structure literature to date.

Father absence due to migrationis a part of the migration literature. Unlike the
negative dfect anticipated in family structure research, hovever, migration theory and
empiricd evidence suggests that migration d family members may improve househald
eoonamic and socia well-being, with the potential to improve dild hedth (Frank and
Hummer 2002. A limit to thisreseach has been the focus on migrants or migration by any
household member rather than onfathers per say.

Neither the family structure nor the migration literatures provide a ¢ea picture of
how father absence due to migration aff ects children. In fact, these two badies of literature

ill ustrate the contradictory and complex nature of father absence due to migration and its
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potential to affed child hedth andill ness The scarcity of reseach onthetopic to date
motivates this empiricd study of how father absence due to migration may affect ill ness
among young children in rural Mexico. Given the importance of physical hedth to children’s
quality of life and future potential, and the serious consequences of ill nessfor children living
in extreme powverty, it is criticd that we better understand how fathers, and particularly their
absence may affed child hedth in this stting.

A secondcontribution d this paper isto investigate the role that social welfare plays
in bufering children from negative ansequences of changesin family structure. Social
welfare programs are instituted by governments aroundthe world to assst childrenin
poverty, and evaluations of programsin the U.S. and Mexico generally show successin
terms of improving children’s health and well -being (Frongill o, Jyoti, and Jones 2006
Gertler 2004). However, littl e research has been done on hav socia welfare, in any setting,
may condtionthe relationship between family structure and child well-being. In this paper, |
consider the passble interadion ketween social welfare and father absence on child ill nessto
asesswhether asocial welfare program can mitigate the potential negative eff ects of fathers
absence due to migration on child hedth.

The research guestionsto be answered in this dudy are: (1) How does father absence
due to migration aff ect child ill ness? (2) How does ahousehdd’s enrollment in a social
welfare program affed the relationship between father absence due to migration and child
ill ness? | answer these questions using a sample of children living in howseholdsin poa,
rural communitiesin Mexico. The househaddsin this gudy, like many other poa househalds
aroundthe world, face acomplex set of chall enges to ensuring their children’s hedthy

development. This gudy addresses one of these dhall enges: the temporary lossof akey
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househad and family member. In dang so, | highlight the importance of dynamicsin family
structure in understanding child ill ness Further, the evidence presented here suggests that
within the @ntext of poor communiti es, social welfare programs may be aiticd for
proteding children’s hedth when fathers leave.
Theoretical Background

Reseach onfamily structure suggests that residential fathers are important members
of children’s househadlds, and their absence may have serious consequences for the health of
young chil dren who are dependent on their household and its members for their well -being
(Sigle-Rushton and McLanahan 2004. As Figure 2.0shows, fathers absence may aff ect
their children’s hedth through several mechanisms. First, fathers are often main econamic
eaners and sourcefor purchasing health-promoting goods and services. Paternal income may
be aiticd in providing young chil dren with adequate food, hoging, and health care needed
to prevent and tred ill nesses. Research shows that paternal employment increases child well -
being, indicating an important econamic role for fathers (Landale and Oropesa2001). When
fathers doleave, substantial 1osses of income often result (Page and Stevens 2004), and that
eonamic lossis one of the main pathways through which fathers absence df ects child well -
being (Clarke-Stewart, Vandell, McCartney, Owen, and Booth 200Q Hango and
Houseknfcht 2005. The e@namic pathway seans particularly relevant for cognitive (and
perhaps physical hedth) compared with emotional outcomes (Ram and Hou 2003. Further,
the payment of child support has been linked to improved child outcomes, suggesting the
importance of fathers' econamic role even after they leave the househad (Amato and

Gilbreth 1999 Argys, Peters, Brooks-Gunn,and Smith 1998§.
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Figure 2.0: Theoretical links between father absence and child ill ness
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Seoond,residential fathers provide househads with social resources (mainly,
knowledge and time), which are dso important to child hedth. Fathers' knowledge may
improve hedth behaviors and care of children, while their time may al ow for more parental
supervision and care giving of young children. Empiricd evidence suggests that the presence
of fathersimproves child hedth even when controlli ng for household economic resources
(Gage 1997, Gertler, Martinez, Levine, and Bertozzi 2003, and that father involvement with
their children is akey mediator of father absence and child well -being (Carlson 200§.
Further, fathers have been foundto be important sources of advice and asgstancefor women
managing child ill ness(Carter 2004). This research suggests that father absence may
deaease key socia resources needed for children’s hedthy development.

Third, fathers are apart of the househdd’s scia organization; that is, they have
designated roles and responsibiliti es. Fathers learing the household may |eave these roles
unattended, and aher househald members may have to pick upthese alditional duties (e.g.,
mothers or others may have to take on additional work or child care responsibiliti es). These

changesin social organization may induce stressand reduce proper supervision and care of
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children (Albrecht and Teadiman 20@B). Increased d sorganization may be particularly
evident in the short term before the househald has had time to adjust to the dange.
Furthermore, the transitions and instabili ty in home life experienced by chil dren as their
fathers come into and go ou of their lives periodically may cause prolonged periods of stress
(Albredht and Teachman 2003. Empiricd reseach islimited in this areg but recent work
suggests that increased levels of caregiver stressincrease with new roles and these higher
levels of stressare linked to problem behaviorsin children (Oburu 2005.

Finally, fathers provide emotional suppat to children and the dnildren’s mothers,
which may be important in overall hedth of children. Poor parental mental and emotional
hedth can deaease dhildren’s well-being (Conger and Donrellan 20079, potentially
increasing their susceptibility to dsease. The divorceliterature shows worse child mental
hedth after adivorce (Amato and Sobdewski 2001, Strohschein 200%), and that these
eff ects may be dired, or through increased parental emotiona strain (Ram and Hou 2003.
However, fathers are not always a source of emotional suppat, and may adually cause more
distressto children and their mothers when living in the household. Empirica reseach
suggests that the eff ects of father presence may be harmful to children if the father was a bad
parent and role model (i.e., high antisocia behaviors) (Jaffee, Moffitt, A., and A. 2003, and
the divorceliteratures sows that the enotional hedth of children is aso worsened by marital
discord (when fathers are present) (Amato and Sobolewski 2001 Strohschein 200%). In
short, it is not clea whether father absence would increase or decrease the anotional hedth
of the househadd, and through it, child hedth.

The dove conceptua framework lays out the pathways through which father absence

may affed child ill ness based onthe aurrent theoreticd lit erature related to family structure.
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This literature focuses on father absence due to divorce or non-marital childbeaingin
developed courtries and suggests that the lossof a father would increase dild ill nessthrough
deaeased econamic and socia resources, increased socia disorganization, and reduced
emotional suppat in the household. However, father absence due to migration (rather than
marital disruption a nonmarita childbearing) has not been addressed in the family structure
literature, anditslinks with child hedth have not been conceptuali zed.

To move forward research onfamily structure and child hedth, | utili ze Figure 2.0as
my conceptual model of how father absence due to migration would be expeded to affect
child ill ness However, | addthe consideration d migration literature to ill uminate patential
pasitive dfeds of father absencethat are not considered in the family structure literature.
Theory suggests that migrationis largely an economic strategy that is employed by either
individuals (neoclasscd eamnamic theory) or househal ds (new econamics of labor
migration) to improve their standard of living (Massy, Durand, and Maone 2002. This
demographic phenomenon is particularly relevant in econamicaly-deprived aress like rura
Mexico where jobs are scarce and pay islow (athough, parentsrelocaing (with or withou
their families) for work oppartunities also occurs in developed courtries). Under these
condtions, ore option for improving individual and family well-being is to seek education
and employment oppatunitiesin ather communities or courtries.

In the cae of migration, fathers who are dsent may be aleto provide more
eanamic resources to for their chil dren than those who remain in a poor household and
community. These remittances, or money sent back to the household during their absence,
may be particularly helpful for poa househalds to provide ahealthy environment for their

children (Frank and Hummer 2002 Kanaiaupun and Donato 1999. Ancther potential
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advantage of father migration may be to change the socia organization d the househaldin
ways that increases mothers' control over household dedsions. This may be beneficial if, as
research suggests, mothers, more than fathers, prioriti ze the spending of resourcesin suppat
of child hedth (Case and Paxson 2001 Maitra 2004; Schmee 2005. In househalds with
migrating fathers, then, chil dren may benefit from increased resources and maternal
autonamy, which, in turn, may allow mothersto better provide for their children’s needs
(food,clothing, doctor visits, etc.) and reduce stress(withou the strains of marital discord
and cedsion making). One cared to these paositive dfedsis that they may occur only in
cases of longer term migration, when fathers are more likely to find jobs and mothers' may
have more time to change househdd resourcedistribution and hedth behaviors. Ancther
more dired, short term effed may be the lossof a “bad” father, thereby reducing stressand
violence (similar to what the divorceliterature has found. One migration study highlighted
that paternal migration benefited adolescents’ emotional hedth by increasing the cdmness
and ceaeasing violence in the househald (Aguil era-Guzman, de Snyder, Romero, and
MedinaMora2004).

Whil e these pasitive df ects may occur, the negative dfeds identified by the family
structure literature remain relevant and affed child hedth through the pathways identified in
Figure 2.0.Househadlds may experienceincreased econamic deprivation even when fathers
migrate to earn more money if fathers are not yet sending money back andthereisa
significant cost to suppating the migration trip. Furthermore, howsehalds that experience
paternal migration are more likely to be socially disorganized that those where the father
does not migrate. Similar to amarital separation, paternal migration requires changing roles

to acommodate the lossof the father’ stime and attention to children, as well as other duties
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aroundthe home. Research shows that both wives (Snyder and Nelly 1993) and children
(Aqguilera-Guzman, de Snyder, Romero, and Medina-Mora 2004 of migrants experience
stressrelated to the disorganization and fedings of vulnerabili ty caused by the migration d a
spouwse or father.

Given the potential paositive and regative dfeds of father absence due to migration
onchildillness it isnat clea, apriori, what the aggregate dfed might be. Based oncurrent
theory, father absence due to migration may be hypothesized to deaease or increase dild
ill ness or the oppasing pathways may cancd ead other out, resulting in ano oweral effed
of father absence due to migration onchild ill ness In this gudy | provide an empiricd test of
what the overall effed of father absence due to migrationison child ill nessto inform our
understanding of how children fare when fathers leave to pursue work or educational
oppatunities.

| aso consider whether the relationship between father absence due to migration and
child ill nessdiffers by whether ahousehold has an external sourceof financial and social
suppat—e.g. socia welfare. In these cases, howseholds may be lessdependent uponfathers
for econamic resources. Socia welfare payments may provide househaolds with enough
resources to maintain an acceptable standard of living and make it possble for mothers nat to
work for pay when fathers are ésent. Mothers also may have abetter chance of exercising
their newly foundautonomy if they have their own source of income (such as welfare
payments). Finally, some programs (such as the one studied here) may require that
househalds adhere to certain guideli nes (taking children to the doctor, continuing schod
enrollment, etc.) to receve welfare payments. This may ensure that healthful behaviors are

maintained in the face of changing househald roles and resporsibiliti es. Thus, there is reason
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to believe that social welfare programs, and the resources and structure they provide to poa
househads, may reduce the negative amnsequences of father absence on child ill ness

| now turn to areview of studiesthat have assessd the dfeds of father absenceon
child hedth, which provides the empirica foundationfor this gudy.

Father Absence & Child Health: Empirical Research

Empiricd literature on father absencein the U.S. presents a generally consistent
picture of the negative impad of father absence on children (McLanahan 1997 Sigle-
Rushton and McLanahan 2004): children living in married, two-parent famili es have better
acalemic adievement (Dawson 1991), behaviors (Albredht and Teachman 2003 Flewelli ng
and Bauman 1990, mental hedth (Garnefski and Diekstra 1997, and physicd hedth
outcomes (Dawson 1991 Guttmann, Dick, and To 2004 Page and Stevens 2004 compared
with children living without their biologicd father. In developing courtry studies, children
also have better hedth outcomesin married, two-parent famili es than in single mother
families (Bronte-Tinkew and DeJong 2004 Bronte-Tinkew and Dgjong 2005; Gage 1997).
Some developing country evidence further suggests that father absence dfeds child well
being through the lossof social aswell as econamic suppat (Carter 2004 Gage 1997
Gertler, Martinez, Levine, and Bertozzi 2003.

Turning to migration research, pdential paositive aspeds of father absence due to
migration are gparent: househald migration experience benefits infant health in sending
househadds and communiti es (Frank and Hummer 2002 Kanaiaupun and Donato 1999
McKenzie and Hil debrandt 2005. Remittances, which provide e@namic suppat to the
househald in the asence of akey member, seem to be particularly important for this positive

effect (Frank and Hummer 2002 Kanaiaupun and Donato 1999; although o of the studies
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suggests that migration experiencein a househald increases the hedth knowledge of mothers,
in additionto howsehod econamic resources, which in turn, benefits infant hedth
(McKenzie and Hil debrandt 2005. These studies also suggest that the positive df ects may
be felt more in the long term, after migrants have been gone longer (Kanaiaupun and Donato
1999. Thereis ome evidencethat women have more dedsion making power in howseholds
that have experienced adult male migration overseas (Hadi 2001), and that, controlli ng for
eoonamic status, children in female headed howseholds adually do better than thase in male-
headed, two-parent households (Johnson and Rogers 1993 Pryer, Rogers, and Rahman 2004
Shell-Duncan and Obiero 2000.

Few negative eff ects have been foundin the migration literature. However, ore of the
above-cited studies provides evidence that despite improvements in infant hedth in migrant
househdds, these infants are lesslikely to recave preventive care, such as breastfeeding and
vacanations than thase living in nonmigrant households (McKenzie and Hil debrandt 2005.
This suggests the @nflicting nature of migration and its effeds on child health. The only
study to focus on paternal migration (rather than household migration experience) finds no
eff ect of the number of yeas afather is present in the household ontheir measures of child
hedth (breastfeeding, timing of vacdnations, and cdoric intake in the preceding day)
(Fernandez 1998. The null effed may be due to the positive and regative df ects being
cancelled ou, or due to the use of retrospective data that summarizes the migration
experience of the father, rather than assessng child hedth duing his absence

In short, consistent with family structure theories, father absence in general seansto
reduce dild hedth in bah developed and developing courtries. Consistent with migration

theories, however, empiricd reseach onmigration provides evidence of potentia positive
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eff ects of father absence due to migration onchild hedth. The one study to addressfather
absence due to migration provides suggests anull effect, although thisis based on
retrospedive job hstories rather than prospedive father absence data. These contradicting
theoreticd predictions and the ladk of conclusive empiricd evidence on how father absence
due to migration aff ects child hedth, motivate this gudy. | focus on prospedively assessng
father absence due to migration and test whether this type of father absence has a positive,
negative or null effed on child ill ness

A second guestionto be axswered hereis whether father absence has the same dfed
onchildill nessin al poor househdds, or whether thase receiving social welfare payments
may be &leto protect children’s hedth from any negative mnsequences of father absence.
In resporse to the higher ill nessburden among children in poa househalds, socia welfare
padlicies are often aimed at courteracting the unequal distribution d resources among
families/househalds to provide abasic level of well-being for these dildren. Such programs
may be beneficia in filli ng resource gaps left by absent fathers. Studying thisisaueis
difficult in the U.S., where welfare receipt is highly correlated with single-parent family
structures (usually due to nonrmarital childbearing a divorce). In the context of Mexico,
however, welfare is lesstied to family structure, since poa parents are more likely to marry,
and stay married, than in the U.S. In Mexico, and aher courtries where the poa continue to
raise diildrenin married coupde families, one can more feasibly study how social welfare
programs may alter the effeds of father absence on child well -being.

In this paper | further investigate the dfeds of father absence due to migration by
asesgng whether any negative dhild hedth effeds may be reduced by enrollment in a

national welfare program (PROGRESA) in Mexico (PROGRESA is described in detail in the
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next seaion). Severa program evaluations have suggested that PROGRESA has had a
paositive impad on child hedth (Behrman and Hoddinott 2005 Gertler 2004 Skoufias 2005,
and hes reduced spedfic ill nesses such as diarrhea and aaute respiratory infedions among
young children (Huerta 2006). No reseach to date has tested how this program may interact
with family condtionsto affect child hedth.

| now turn to adescription d the setting of my study and the data | utili ze to answer
my reseach questions.

Setting & Data

Mexico is amiddie-income @urtry; however, in 2003it was estimated that 40% of
the popuation lived below the national poverty line (Central Intelli gence Agency 2005.
Poverty inevitably leads to poa hedth condtions for children. Moderate and severe stunting
(low height-for-age), which refleds chronic malnutrition and ill ness currently occursin
abou 18% of Mexican children under 5, compared with 16% in the Latin American region as
awhae (UNICEF 2005). Both child powerty and poor hedth are mncentrated in rural areas:
in the late 199Gs it was estimated that almost 32% of children uncer 5 suffered from
malnutritionin rural areas compared with 126 in urban areas (INSP1999.

In such econamic and social condtions, howsehold migrationis an important survival
and risk reduction strategy for househalds (Massy, Durand, and Malone 2002). Mexico asa
whale has along history of international migration to the U.S. (Bean, Corona, Tuiran, and
Woodow-Lafield 1999, and the net annual international migration rate for the wurtry is
currently estimated at -4.57 migrant(s)/1,000 popletion (Central Intelli gence Agency 2005.
The high rate of out migration may include substantial repea migration—it has been

estimated that in aseled groupof rural Mexican communiti es almost 90% of migrants
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returned hame within ore year (Massey, Alarcon, Durand, and Gonzalez 1987). Migration
rates, however, vary across sates, and the states included in my study include two traditional
sending states (Michoacan and San Luis Potosi) where migration rates are highest (Bean,
Corona, Tuiran, and Woodrow-Lafield 199§. In al communities included in my study, there
isan annual outflow of international migrants.

Migration as an aspect of father absence has not been widely assesed. However,
thereisreasonto susped that migrationis amain cause of father absence due to the low rates
of nonmarital childbearing, unon dssolution, and parental separation. Current estimates
suggest that the divorcerate is roughly 6% in Mexico(Frank and Wildsmith 2005, and that
rates are even lower in rural areas and among women with low education (de Oliveira 2000.
A recent unpubli shed paper suggests the importance of father migration to children’slives:
7% of Mexican children aged 0-14 live with their parentsin unon and their father absent due
to migration; and, onaverage, 17 of children are likely to experience father absence due to
migration at least onceduring their first 14 yeas of life (Nobles 2006).

An additional asped of the setting of my study is the implementation d an important
socia welfare program, PROGRESA, in the late 1990s. The Mexican government creaed the
Educaion, Hedth and Nutrition Program (Programa de Educacién, Saudy Alimentacion, or
PROGRESA) to provide poar familiesin rural communiti es with resourcesto invest in their
children’s educaion and hedth. Under PROGRESA, women in qualifying househadlds are
given a cah transfer for food consumption d, onaverage, 99 pesos, which represents abou
20% of apoa househad'sincome. Mothers with chil dren between the ages of 7 and 18are
also given educaion grants to suppat schod enrollment, and those with children uncer 5

recave nutritional suppgements and informationto promote hedthy child care and
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development. These food assstance and education funds are tied to specific requirements,
including regular medicd visits for children, yearly medical visits for adults, attendance a
hedth information medings, and sustained schod attendance for schod-aged children
(Skoufias 2001). The ongoing program is now cdled Oportunidades, and has expanded into
urban communiti es and other states, and hes been replicated in ather courtriesin Latin
America

In rural Mexico, then, father absence due to migrationis asalient asped of children’s
lives that may have implicaionsfor their hedth. Given the existing condtions of powverty and
child malnutrition, father absence due to migration may provide important econamic
resources nealed to prevent ill nesses, or it may induce more ill nessthrough the immediate
lossof an income, parental time, and through increased social disorganization. Househalds
enrollment in the PROGRESA program may prevent some of these negative dfeds by
providing econamic resources and hedth guidelines for mothersin the asence of their
spouwse. | now turn to adescription d the data and sample used to answer my reseach
questions.
Data

The data utili zed was colleded by PROGRESA, and includes information from the
baseli ne survey of household members and living condtions (1997 and threefollow up
surveys (October 1998,June 1999and November 1999 intended to eval uate the successof
PROGRESA. In 1997 dl househadldsin 506 poo, rura locditi es were surveyed, resulting in
asample size of over 24,000 howehadds (World Bank 2009. The locditi es were seleded
from the states of Guerrero, Hidalgo, Michoacan, Puebla, Querétaro, San Luis Potosi, and

Veracruz (the first seven states to be incorporated into PROGRESA) based ontheir relative
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marginali zation score & establi shed from multi ple indicaors of socioeconomic development
asesd in the 1995census (Skoufias, Davis, and Behrman 1999. To implement the large-
scde program incrementally and to better evaluate the program effeds, eligible familiesin
treament communiti es (320randamly-seleded communiti es of the 506) recaved cash
transfers and hedth information beginning in August 1998,whil e digible househddsin
control communiti es were delayed entry until 2000.The foll ow up surveys were conducted
beginning in October 1998, after the experimental implementation d PROGRESA began
(Gertler 2004).

The main strength o these data for considering this question d father absence and
child hedth isthe abili ty to assessthe residential status of the father and child morbidity
prospedively at three time points over a one-year period. The dose spadng o the waves
allows for short-term changesin bah father residency and child health to be asessed, and
the large sample size mvering over 500 rural communiti es provides both statisticd power
and the adili ty to generalize the results to howsehaolds in poa communities aaossrural
Mexico. These dataare also uniquein allowing for the cwnsideration d the eff ects of father
absencein the context of asocial welfare program that was being implemented foll owing an
experimental design. Sincethe benefits (both the payments and information) were given to
the dhildren’s mothers, father absence during thistime did na predude the recept or use of
PROGRESA benefits. These data, then, provide the best avail able opportunity to evaluate
bath the df ects of father absence due to migration on child hedth, and a wnsideration d
whether welfare suppat may condtion these dfects.

The sample used in this gudy consists of children aged 0-5 living in the surveyed

communities. Children in this age groupare physiologicdly vulnerable, so that even the most
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basic ill nesses (like diarrheaor respiratory infedions), if not handled properly can lead to
repeded ill nesses and increased risk of mortality. Under these condtions of poverty, ill ness
in young chil dren, together with malnutrition, can stymie cognitive and physicd growth.

Y ourg children are dso highly dependent on their household and its members for proteding
their hedth, and thus would be most aff eded by changes in the househald that ensue when
their fathers migrate. This age groupalso closely corresponds to the age group uili zed by
officia child mortality and morbidity measures (usually, 0-4).

The sampleisrestricted to children living with their parentsin unon at the baseline,
asthosewho are a risk for father absence | then foll ow the dildren who remain living with
their mothersin 19981999, and add any new children who were born or moved into these
househadds. To avoid hias through seledive mortality, | also include dildren who ded by
caegorizing them as “sick” in the wave in which they were listed as having ded. The
remaining missng data were dedt with through case-wise deletion.

My sample size is roughly 29,300cases, which represent abou 12,400children who
were observed, onaverage, 2.3times out of the threewaves. Consistent with the overall
setting of rural Mexico, the sample dildren live in dfficult condtions, with 30% of living
withou eledricity, 46% withou atoil et, 63% with adirt floor, and 66% withou piped water
in 1998.Abou 8% of the sample children live in howsehalds that qualify for PROGRESA
based ontheir means testing for poverty. Consistent with the experimental design, 60% of the
sample diildren live in househadlds enrolled in PROGRESA during this gudy period, while
the other 40% live in control communiti es.

Consistent with the aurrent nationally representative estimates of father absence due

to migration, 8% of sample dildren who were observed in all waves had a father absent at

31



some point during the year. Sincel observe dildren ony over ayear period, there are few
cases of multiple asences. Further, almost al of the fathers return within a6 month period.
Thus, the father absence cases observed in these datais short term and accurs only once
during the year. Had these dhildren been olserved over alonger period d time there might
have been evidence of multiple and longer-term absences. In terms of ill ness 25% of the
sample dildren were reported as having beenill i n the past four weeks in the fall of 1998.
This dropped to 1% for the spring and fall in 1999.

Using these data, then, | provide statisticd anaysesthat aim to estimate the
relationship between father absence due to migration and child ill nessin rural Mexico. In the
next seaion | describe the spedfic variables, statisticad methods, and analyses | use to answer
my reseach questions.

Methods

A main strength o the analysis provided in this gudy is the use of prospective,
longitudinal data, which reduces recall bias and allows for closer tempora ordering (where
child ill nessis assessed whil e father are gone). My dependent variable, child ill ness is
measured by whether the respondent (usually the dnild’s mother) reported a child as being ill
in the four weeks prior to the survey (assessed in October 1998,May 199 and November
1999. This measure has been substantiated in the literature a being highly correlated with
objedive measures of child ill ness(Rousham, Northrop-Clewes, and Lunn 1998. However,
this ill nessmeasure has the disadvantage of including somerecdl bias, being asubjedive
asesgnent, and ony obtaining reports on ore ill nessin the past four weeks rather than the

number of timesa dild wasill .
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My main independent variable of interest—father albsencedue to migration—was
also asesxd duing these waves. | utili zed the househald census to determine whether a
father wasliving at home or not during ead wave, and combine thiswith his marital statusto
crede afather residency status caegorical variable. This categoricd variable includes the
foll owing categories: father absence due to migration (where the father isnolonger living in
the househald because he was dudying, working or for ancther reason, and remainsin unon
with the mother), other father residency status (the father had moved ou andisnolonger in
union with the mother, died, dd na exist, or was reported as living in the household
regularly but was not there & the moment)*; and, father present (the father lives regularly in
the househald). In the regresson analysis, then, father absence due to migration and other
father residency status are entered as dummy variables with father present as the omitted
caegory. My approach to measuring paterna migration provides adired assessnent of
married fathers' absence & the time of the survey rather than an assumption based onthe
locaion d hiswork or retrospedive histories of migration. However, alimitation d this
measureisthat | canna assessfurther information abou the purpose or conditions of his
absence, nor whether he remits money during his absence

To assessthe patentia interadion d father absence with PROGRESA, | include a
measure of the dfed of the PROGRESA program in my models. The PROGRESA program
effect is assessd in the models by interading two variables—whether the househald
qudified for PROGRESA (poar=1) and whether the household was located in a treament

community (treat=1). To estimate the dfed of father absencefor households who are

! Thislast residence caegory could be mnstrued as absence due to migration, but is lessclea than the first
caegory, which spedfies that the father has temporarily moved elsewhere. The results are not affeded by
including the latter category of residency status as father absence due to migration.
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enrolled in PROGRESA and thase who are nat, | include an interadion term of father
absencedue to migration x PROGRESA.

The method | useto provide statisticd tests of my research questionsis a pooled logit
model, which controls for clustering among individuals over time, within howsehalds, within

communiti es, and within regions. This general model can be written as:

(yti her= 1)

IOg = bty 1 Xitt = rHUgtanatEine (20)

(Yiine=0)
where, y equals 1 if reference diild “i” in howsehold “h” in community “c” inregion“r” isill
a time “t”, 0if not. Theintercept is by, whil e the coefficients on the independent variables in
the model (X) are designated by “bs. ", with k number of independent variables. The model
includes a composite aror term that controls for clustering at various levels, including error
a theregional level (11), the community level (u), the household level (a), and the individual

level (g).

Thismodel estimates the log odds of being ill utili zing all cases aaosschildren and
survey waves, and accounts for multi ple observations per child. The model uses maximum
likelihoodestimation, and the wefficients refer to changes in the natural 1og odds of sickness
occurring or not (Long 1997). Maximum likelihood performs best with large samples, and
thus shoud providereliableresultsin this sample even if there ae few events occurring. The
multi ple eror componrents capture dustering of the data & multiple levels, from the
individual child upto theregionlevel. | acourt for the unolserved error clustering at the
highest (regional) level, which adjusts the standard errors for clustering at the regional and

lower levels, allowing for acairate hypothesis testing (Angeles, Guil key, and Mroz 20095.
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In answering my research questions, | estimate the foll owing two spedfic models, the

seamndwhich includes an interadion effed:

)

log Yiirer=1) =botbiFAi+b,PROGRESA+d; . kZit+! +Ugt8natEinr (2.1)
ytihcrzo)
g /
C D)

log Ytiher= ):b0+b1FAit+b2PROGRESA&bgFAit*PROGRESA&dlmen"'rr+Ucr+a1cr+8ihcr (22)
ynthO)
g /

where, FA=father absence due to migration, PROGRESA=PROGRESA program effed,
Z=control variables. The first model estimates the average eff ect of father absence due to
migration, whil e the seacond model adds an interadion term between father absence due to
migration and PROGRESA to estimate whether the dfed of father absence due to migration
differsfor househalds enrolled in PROGRESA. Because | do nd hypaothesize aspedfic
diredion d the father absenceeffect (and by extensionits interadion with PROGRESA), |
asessthe significance of the efficients through two-tail ed tests of p<.05.

To oltain the best posgble estimates of the eff ects of father absence due to migration
anditsinteradion with PROGRESA, | include mntrol variablesthat are theoreticdly related
to father absence due to migration and child ill nessand can be obtained from the data. |
utili ze information from the baseli ne survey, which provides scioemnanmic status, parental
characteristics and aher information onead child’s household and community. All children
in this sample have abaseline househadld, even if they were born after the baseline survey
(i.e., children ban after 1997were added to existing househalds and thus all have baseline
data). The following baseline wntrols are included in my statisticd models: child sex
maternal age, literacy and ethnicity; and, community variables (percent of households with a

migrant, piped water, and eledricity). | also include the following time varying controls
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asesd at the time of each survey: child age (a spline dlowing for different eff ects for
children under and over age 2); lagged number of children under 10, number of teens aged
10-16, and number of adults 16 years or older, in the househadld; lagged asset score (a
summed score of household consumer durables lagged by one survey wave), and survey
wave dummies (wave 2 and wave 3 with wave 1 omitted) to control for trendsin bah
migration and child hedth. | also include regional dummy variablesto control for diff erences
in migration rates and dsease distribution aaossthe seven regionsincluded in this gudy.
Asa theck ontheresults, | condwct an individual-level fixed eff ects regression (using
condtional logistic regresson, which provides a consistent estimator) of the final model to
asesswhether time-invariant unolserved heterogeneity might be acourting for my results.
The condtional logit model estimates the dfed of father absence onthe log odds of being ill
condtiona onill ness $atusin the previous wave. Thiscan be estimated for individuals who
have gone from not being sick to being sick in alater wave, or from being sick in an ealier
waveto na being sick in alater wave?. Sincethe coefficients are estimated conditional on
having been na ill andthenill (or visaversa), the model can ony be estimated for children
who have dhanged ill ness gatus aaossthe two o threewaves when they are present
(roughly 1/3 of the sample). Due to these sample limitations, | compare the condtional |ogit
(fixed effects) model to a poded logit model with alimited sample similar to that of the
condtional model (i.e., limited to those who have been sick at least once during the year).
The results of these supdementary analyses are summarized in the text, and the author may

be cmntaded for the full tables.

2 For statistica discussion of how afixed effedslogit model is estimated through a cnditional logit model, see:
Chamberlain, Gary. 1980 "Analysis of Covariancewith Qualitative Data." Review of Economic Studies
XLVII:225238
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Results

Table 2.0 kelow shows the results from four logit models. The first model includes
only the father albsence due to migration variable, and the ssaond model adds the cntrol
variables. Thisallows for a mnsideration d the rrelation between father absence and child
illness(Model 1) with the more causal relationship that includes variables controlli ng for
other patential confounders (Model 2). The fina model adds the PROGRESA variables and
theinteradion between father absence due to migration and PROGRESA. Thisinteradion
term acouns for patentia differencesin the dfect of father absence by whether the
househadd is enrolled in PROGRESA. Thistests my hypothesis that rece pt of socia welfare
will ater how father absence dfects child ill ness

To asessthe dfect of father absence due to migration, two of the threefather
residency status categories are entered in the mode (father absence due to migration and
other father residency status), whil e the third category (father present) is the omitted
caegory. The wefficient onfather absence due to migration Model 1, then represents the log
odds of ill nesswhen fathers are a&sent compared with when fathers are living in the
househald regularly. The 0.42coefficient is datisticdly significant and ill ustrates arelatively
large, pasitive dfed of father absencedue to migration onill ness The other father residency
status coefficient, which represents the dfeds of fathers being absent for reasons other than
migration a having an ambiguous residency status compared with fathers who arelivingin
the househald, is much smaller (0.07) and statisticdly insignificant.

The bivariate relationship between father absence due to migration and child ill nessis
mitigated slightly by the control variables added in Model 2: the wefficient remains positive,

statisticdly significant and aimost reades 0.40.This represents an increase in the risk of
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ill nessof over 7 percentage points when the father is absent due to migration compared with
when heis present. The control variablesill ustrate, among other things, that the PROGRESA
program does indeed have asignificant negative effed on child ill ness with a cefficient of -
0.21.Thistrandatesinto atwo percentage point reduction in the probabili ty of ill nessfor
eadt case. The significant child and howsehold-level control variables are: @) child age, which
ill ustrates the reduction in the log odds of ill nessfor older chil dren; b) maternal age, which
increases the log odds of ill ness ¢) maternal ethnicity, with mothers who spe& an ethnic
dialed seeming to reduce ill ness and, d househadd size (number of kids and teens) also
reducing ill ness The maternal ethnicity and howsehadd size variables are abit
counterintuitive, and may be due to an uncderreporting of ill nessby indigenous mothers and
those with more dhildren. Several of the regional dummy variables are statisticdly
significant, and are jointly significant as a group (p<.01), indicating important regional
differencesin the log odds of child ill ness

Table 2.0: Pooled logistic models of child ill nessin rura Mexico, N=29368

@ 2 3
Father absence due to migration® 0.422 0.394 0.721
(0.067)** (0.090)** (0.116)**
Other father residency status® 0.073 0.122 0.122
(0.102) (0.114) (0.114)
Father absence due to migration x
PROGRESA -0.651
(0.214)**
PROGRESA (poor x treat) -0.213 -0.200
(0.089)* (0.093)*
Treat (household in treatment
community) 0.109 0.108
(0.092) (0.094)
Poor (household qualified for
welfare) -0.008 -0.006
(0.068) (0.067)
Child control variables
Child sex (male=1) -0.015 -0.015
(0.014) (0.014)
Child age spline, under 2 years -0.245 -0.245
(0.025)** (0.025)**
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Child age spline, 2+ years -0.132 -0.133
(0.012)** (0.011)**
Maternal control variables
Maternal age 0.051 0.051
(0.016)** (0.016)**
Maternal age squared -0.001 -0.001
(0.000)** (0.000)**
Mother speaks ethnic dialect -0.129 -0.128
(0.038)** (0.038)**
Mother literate 0.058 0.057
(0.058) (0.058)
Household control variables
# children, lagged -0.098 -0.099
(0.013)** (0.012)**
# teens, lagged -0.060 -0.061
(0.008)** (0.007)**
# adults, lagged -0.031 -0.031
(0.020) (0.020)
Total HH assets, lagged 0.028 0.028
(0.015) (0.015)
Community control variables
% HHs with a migrant 0.407 0.388
(0.739) (0.719)
% HHs with piped water -0.178 -0.175
(0.110) (0.1112)
% HHSs with electricity -0.151 -0.155
(0.107) (0.107)
Wave 2 dummy® -0.220 -0.219
(0.128) (0.129)
Wave 3 dummy® -0.306 -0.306
(0.178) (0.178)
Region 2° -0.105 -0.104
(0.006)** (0.006)**
Region 3° -0.191 -0.191
(0.018)** (0.018)*
Region 4° 0.003 0.005
(0.032) (0.032)
Region 5° -0.499 -0.499
(0.030)** (0.028)**
Region 6° 0.097 0.100
(0.012)** (0.012)*
Region 7° -0.100 -0.100
(0.023)** (0.023)**
Constant -1.307 -0.653 -0.660
(0.056)** (0.316)* (0.314)*
Log pseudo-likelihood -15256 -14953 -14949

Robust standard errors in parentheses. *p<.05; **p<.01
®Omitted category: father present. Omitted category: Wave 1 “Omitted category Region 1.
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Mode 3 includestheinteradion d father absence due to migration with PROGRESA
and all control variables. Thismodel showsthat the interadionterm is gatisticdly
significant, negative andrelatively large & -0.65.1n thismodel, the wefficient on father
absence due to migration represents the dfed of father absence mmpared with fathers who
are present when howseholds are nat enrolled in PROGRESA, andis alarge paositive dfed at
0.72.The wefficient for father absence due to migration for househalds that are receiving
PROGRESA isobtained by adding the main effed coefficient to the interadion coefficient
(0.720.69, and resultsin asmall andinsignificant effect (0.07). This suggests that the
increased log odds of ill nesswhen fathers are dsent compared to present iswiped ou by
PROGRESA benefits.

To provide an idea of the magnitude of the dfeds of father absence due to migration
onchildillness Table 2.1 below shows predicted probabiliti es caculated for key coefficients
from Models 2 and 3.For ease of interpretation, these probabiliti es were cal culated setting all
househads as qualifying for PROGRESA (poar=1), which is smilar to the sample values for
this variable since dmost 90% of the sample cases were in howsehalds that qualified for
PROGRESA. The rest of the control variables were held at their actual values while varying
the father absence and PROGRESA variables as appropriate for each scenario.

Table 2.1: Predicted probabiliti es and marginal effeds of father absence due to migration
Average When NOT enrolled  When enrolled in

Effea in PROGREA PROGRESA
(Modd 2) (Model 3) (Modd 3)
Predicted Probabiliti es of Child Illness
Father present 21.3% 22.1% 20.6%
Father absent 28.9% 36.%% 21.8%
Marginal effed: 7.2%* 14.4** 1.2

*p< .05**p< .01
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Table 2.1 shows that the average eff ect of father absence due to migration (based on
Model 2) isto increase the probabili ty of child ill nessby over 7 percentage points--from
21.3% when fathers are present to 28.%%6 when fathers are dsent. This effect isdoulded in
househalds that are not recaving PROGRESA, where father absence due to migration
increased the chance of ill nessby over 14 percentage points (based onModel 3). However,
father absencedue to migration has only asmall and insignificant effed on the probabili ty of
ill nessin howsehalds enrolled in PROGRESA (just over 1 percentage point). The predicted
probabiliti es also ill ustrate the estimated magnitude of the PROGRESA program on child
illness Here we seethe effed is generally small, reducing the probabili ty of ill nessby abou
1.5 percentage points when fathers are present (the vast majority of the cases). However, in
cases where fathers are absent, the PROGRESA effed may reduce the dhanceof ill nessby
13.7 percentage points. Thisindicates the patential importance of social welfarein these
cases where dildren are experiencing bath poverty and the temporary lossof their father.

The robustnessof the relationship between father absence due to migration and child
ill nesscan be assessed in severa ways. First, the addition d control variablesin the model
ensures that observed dfferences acrosshousehaol ds and communiti es are not acourting for
the relationship. Second, by including regional dummy variablesin the models, | accourt for
any unolserved regiona diff erences that might be caising the relationships of interest. | also
tested for community-level fixed eff eds (entering dummy variables for each community), bu
these did na change the results. Time invariant unobserved characteristics of communities
andregions are gparently not causing the relationship between father absence and child
ill ness However, it may be that something unolserved at the family or household level

aff ects both whether afather is migrating and whether his child isill. One possbility isthat a
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househald where the father is not a productive or suppative member has both more dild

ill nessand the father is more likely to migrate to find work or to get away from a difficult
situation. | first test this passbili ty by including paternal educationin the model (omitting
maternal education due to multi colli neaity), bu it does not aff ect the results. Second, |
consider an individual-level fixed effeds model using condtiona logit as a wnsistent
estimator. As previously mentioned, howvever, conducting an individual-level fixed effeds
model with a binary outcome drops those dhildren who were nat ill during the year. Thus, the
model is not preferred for sample bias reasons, but may be compared to a similarly sample-
limited logit modd (i.e., that included ony children who hed been sick at least once) to get
an ideaof whether unolserved dfferences at the individua or family level might be related
to father absence. Comparing the two estimation techniques for the final model (which
includes the interaction term) yields very similar coefficients for father absencedueto
migration (condtional logit: 0.55** and logit: 0.58**) and the interadion term (father
absence x PROGRESA) (conditiond logit: -0.56and logit: -0.54**)3. This suggests that
unolserved, time invariant heterogeneity among fathers, households or children may naot play
amajor role in the relationships of interest.

In sum, the results suggest that father absence due to migration contributes to
increasing probabili ty of ill nessof children aged 0-5 living in a sample of rural Mexican
househdds. The significant and relatively large interadion eff ect between father absence due
to migration and PROGRESA further ill ustrates that the social welfare program is able to
ater how father absence df ects child ill ness the dfed of father absence due to migration on
child ill nessis virtually zero when howsehdlds are enroll ed in the program. These results are

robust to child, howsehadd, community and regional-level controls, andthereis some

% Full results can be obtained by contading the author.
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evidencethat the relationship is nat caused by time-invariant unolserved d ff erences among
househads or children.
Conclusions

[lInessduring childhoodis an important socia problem that aff ects both individuals
lives and societal well-being. Although child ill nessis produced by a mmplex interading set
of social contexts at multiple levels, the family/househodld context is particularly important
for understanding the development of child hedth andill ness In this gudy, | advance our
knowledge of how the household context affeds child ill nessby focusing on the dynamics of
family structure, and in particular, changes in father residency status due to migration.

Father absence due to migrationis arelatively understudied aspect of children’s
family/househdd context that has the patential to improve or hinder child hedth. Reseach
on family structure, and father absence due to nonmarital childbeaing, divorceor deéh,
suggests that father absence due to migration may increase dhild ill nessdue to deaeased
emnamic resources, increased socia disorganization, and deaeased time and socia suppat
when fathers leave. However, the migration literature provides contradictory ideas,
suggesting that especially within poa communiti es fathers may provide more eonamic
resources for children by moving away. Furthermore, migrating fathers may engage social
networks (family and friends) to suppat their households when they are gone. Finally, when
fathers leave, mothers may have more power to dred scarce resources towards child well -
being. Thus, migration reseach, athowgh lacking in empiricd findings directly related to
father migration, suggests potential benefits of father absence due to migration. Given these
contradictory predictionsin the literature, my basic research question amed to answer

whether father absence due to migration has an overall positive, negative or null effed on
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child ill ness | also asked whether the dfed of father absence on child ill nessmay be

aff ected by a socia welfare program, which may provide families with needed resources and
structure whil e fathers are asent. The question d how father absence effeds may differ by
social welfare receipt has not been pased o tested in the sociologicd literature to dete.

Using datafrom the large scde PROGRESA socia welfare program, this gudy
provides a prospective, longitudinal view of the short term child hedth impaad of married
father absence in the cntext of Mexico, where both marriage and migration rates are high.
Thisalowsfor an investigation d how child hedth fares when fathers are dsent due to
migration, as well as atest of whether akey social welfare program condtions this effed.
The resultsill ustrate consistent evidencethat, in the mntext of poar, rural Mexican
communiti es, short term father absence due to migration increases the likelihood d child
illness In this smple, father absence due to migration, onaverage, increases the probabili ty
of ill nessby over 7 percentage points. When viewed within the context of children’slivesin
rural Mexico, this effect is sgnificant, since increasing the dianceof ill nessmay result in
increased malnutrition and subsequent ill nesses for an individual child. Furthermore, if a
father migrates repeaedly, a dild may be subjed to repeaed ill nesses, further exacerbating
their precarious health situation.

The findings also contribute suppat for the mourting evidence that the PROGRESA
welfare program does improve cild hedth, in this case by decreasing the chance of ill nessin
young children. The main program effect, however, seems modest in this gudy (decreasing
the dhange of ill ness onaverage, by 1.7 percentage points). The study goal related to
PROGRESA, however, was nat to determine its main effeds, but rather, whether it can buffer

children from potentialy negative ansequences of father absence The interadion effed
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between PROGRESA and father absence due to migration providesinsight into this criticd
and owrlooked role of socia welfare. Given that the marginal eff ect of father absence due to
migration onill nessdecreases from 14 percentage points when howsehalds are not enrolled in
PROGRESA to 1 percentage point when they are enrolled in PROGRESA, this gudy
highlights that the important social welfare program seensto proted child hedth duing
father absences due to migration.

There ae several limitations of this gudy that shoud be mnsidered in interpreting the
results and informing future research and pdicy in this area First, the father absences
asessd in this study were largely short term, lasting 6 months or less Further, the
consequences of these ésences were asesd concurrently, focusing on short term effeds of
the dsences. Thus, it cannat be concluded from this gudy whether or not child hedthis
permanently impaded by paternal migration a the eff ects of more permanent, long term
migration. Seand, the findings are based onarelatively small number of father absence
events. This may be because the study considered orly one year of children’slives, and
because of the relative marginality of the communitiesin this smple. Further, due to the
sample limitations, the findings are generali zabl e to married-coud e households with chil dren
in poa, rural communiti es.

These limitations not withstanding, the findings can inform both subsequent reseach
and pdicy development. In terms of reseach, this gudy provides further evidence of the
importance of fathers and their presencein the househdd for child well-being. Similar to
what the divorceliterature postulates, when fathers leave their origin howsehadds, even
temporarily, children are worse off than when they are present. Although I did na test for

medhanisms, the increase in child ill nesswith father absenceis most likely due to the lossof
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eoonamic and socia resources, as well asincreasing social disorganization. Thisis suppated
by the fad that the PROGRESA program, which provides econamic and socia resources, as
well as cia organization (through program guidelines), bufers all of the father absence

eff ects. Increased child ill nessthrough emotional distressmay be alessimportant
medhanism, sinceif that were the main medanism PROGRESA would be unable to equali ze
child hedth among househalds with fathers absent and present.

The findings go against what the general migration literature predicts, i.e., that
migrationis a benefit for poa househalds. In cgpturing the status of househadds and their
children’s health when fathers have recently left, my study suggests that origin howseholds
bea significant costs to migrationin the short term. It may be that, in the short term, paternal
migration may not increase househad econamic well-being, and/or that the social
consequences of migration for the origin howsehold ouweigh econamic benefits. In focusing
onthe short term effeds, my results are consistent with the migration literature that suggests
that the benefits of migration may be felt only in the long term when migrants are establi shed
and sending money home and aigin howsehalds have had time to adapt.

In terms of advancing sociological research, this study informs family structure
research by demonstrating the potential importance of considering short term father absences
and how they affect children’s health. Fathers, and other key family members, may be dsent
multipletimesin a dild’ slife murse, even if more formal aspeds of family structure remain
the same (i.e., the parents remain married). Although this gudy focused onpoar, rural
househdds, it may be that fathers temporarily move out of urban howsehads and poa
househddsin the U.S. and aher developed courtriesto find work aswell. More reseach is

neaded onmigration and residential mohili ty as a processof changes in family structure, and
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how these dhanges affect individuals' well-being in multi ple settings. Furthermore, this dudy
highlights that family status $1oud be nsidered, both conceptually and empiricdly, as
fluid, with paential to change over time. Assessng family structure & one paint in time
reduces the validity of family structure measures during childhood,and misses the
oppatunity to assesshow changes in family structure over time dfed individuals’ lives. In
fad, as other recent research has suggested, it may be that changes in family structure are &
important for child well-being as the family structure a ¢ild is born into (Brown 2006
Cavanagh and Huston 2006.

This gudy informs asecond baly of sociological lit erature & well—that related to
migration—in two ways: (1) the need to consider who speaficaly is migrating; and, (2)
identifying the eff ects of diff erent aspeds of the migration process First, the negative dfeds
found here may be dueto the fad that fathers are important providersin the context of rural
Mexico and short term absences may be difficult for poa househalds to absorb. It isnot clear
whether migration d siblings or other members of the household would have simil ar effeds.
Future research shoud test whether the eff ects of migration onchild well -being depends on
the househald/family member who migrates. Second, migrationis along, complex process
that includes the dedsion to migrate, preparation for the migration, the losgabsence of the
househad member, communicaion (or ladk of) between the migrant and the househald, and
the rgjoining of the househald with the migrant (either in the origin or destination howsehald,
or not at al). Migration reseach to date often assesses migration retrospedively, in terms of
whether a household has experienced migration. This simmary measure misses the potential
corflicting effeds of different parts of the migration processon child well-being. This paper

focused onthe losdabsence apect of the migration process The negative effeds suggest not
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that migration as awhadle is negative, bu rather, the dsence of a key family member harms
children in the short term. It may be that the lossor absence part of the processhas negative
eff ects, while the return of amigrant has positive dfects (especially if they bring money
bad) on children in the origin howsehald. In future reseach, it may be useful to dsaggregate
the migration processand the dfeds of different parts of this processon children in the
sending househald.

These findings also inform social palicy related to improving child well-being. First,
as past studies of PROGRESA and aher programs have suggested, targeted programs such as
thisone can improve child well-being. This dudy, however, urike other suggests that socia
welfare programs may provide important buffering eff ects to proted children in the midst of
changes in family structure. This means, that, in poor househads, athough changes in family
structure may be inevitable, welfare programs may alter how these dhangesimpad children.
Further, socia welfare programs may be particularly beneficial to children experiencing
multi ple risk fadors—i.e., powerty and father absence Where funds are tight, then, it may be
feasible to further target social welfare programs towards thase chil dren with multiple
househdd risk fadors.

It ishoped that future research can buld onthese findings to further explore how the
mohili ty of family members may affect child well being, aswell as how socia palicies and
programs may buffer child well-being from the potential negative eff ects of family and

househald change.
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CHAPTER 3: CHANGING SIBSIZE DURING CHILDHOOD
AND EDUCATIONAL ATTAINMENT
Introduction

Socia stratification reseach suggests that family and howsehold charaderistics
during childhoodmay have strong effeds onindividuals educaiona attainment (Blau and
Duncan 1967 Feaherman and Hauser 1978 Sewell and Hauser 1975). Educaional
attainment, in turn, aff ects adult earnings and cccupation andis a measure of where an
individual, and their subsequent children, will end upin the social hierarchy of society (Blau
and Duncan 1967). This paper focuses on ore asped of the dildhood hogehald/family that
has been o interest to socia scientists sncethe 1800 s—siblings—and its relationship with
educaiona attainment. Number of siblings during childhood las been found to be an
important stratifying force (Stedman, Powell, Werum, and Carter 2002). However, research
anayzing the effect of sibsize on educationa has been limited by its relianceon static
theories, crosssedional data and developed courntry experiences to try to understand what is
perhaps a quite dynamic, time sensiti ve, and context-speafic relationship.

This paper aims to move forward ou understanding of the importance of sibsize by
applying alife murse perspedive to conceptuali zing and analyzing how number of siblings
aff ects educational attainment. | define sibsize based onsiblings' residency in the index
child’s househald, and assesshow changes in the number of residential siblings during
childhoodimpads indviduals educationa attainment. | focus on residential siblings as those

most likely to compete with the index child for educaional resources, and those who interact



with the index child the most during childhood.Further, by assessng the number of
residential siblings over time, | can capture diangesin the index child’ s household context as
these siblings come into and leave their househald through hirth, death, migration and
residential mohility. In doing so, | assesshow individuals' educaional attainment is affeded
by their changing number of residential siblings during childhood.

| hypothesize that changesin residential sibsize may be meaningful to children’slives
because: () increasing or deaeasing the number of siblings living with the child may
significantly alter the resources (of al types) all ocated to the index child for educaion; and,
(b) changein and d itself isastresdul processthat requires reorganization d the househald.
Adapting to changesin residentia sibsize may take alditional resources that may nat be
required in times of stability (i.e., parental andindex child time, stress and econamic
resources needed to establish anew househdd environment). In assessng changesin
residential sibsize for individuals throughou childhood,sibsize is nolonger a single measure
of family badkground but rather, a measure of the dildhoodenvironment that reflects a
series of demographic changes that occur in the househadd from birth through adolescence

Based onthis perspedive, | ask the foll owing questions abou the relationship
between sibsize and education: (1) How do changes in residential sibsize during childhood
affect individuals' educational attainment; (2) Do these effeds differ by stage of childhood
when the changes occur; and (3) Do these dfeds differ by younger versus older siblings?
These questions, and the life-course goproach that spurs them, are aiticd to our
understanding of the relationship between sibsize and education. Too dten social
stratification research focuses onindividuals at the end d childhood(i.e., the Wisconsin

study of high schod seniors) or in adulthood.Childhoodis considered a backgroundmeasure
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rather than an important time period in which to uncerstand the development of stratificaion
forces. Inthis gudy, however, the dhildhood hogehadd, andin particular its dynamics over
time, arethefocusin understanding individuals' educaional attainment. Sibsize may vary
quite dramaticdly over time during an individual childhoodand these changes may have
important implicaions for children’s lives. Recent family structure research shows that
experiencing change in parental marital status matters as much or more than living in agiven
family structure (Brown 2006 Cavanagh and Huston 200§. Thisindicaes that adapting to
changesin the diildhood hosehadd environment may pase additional challengesto children
not cgptured in static measures of children’s household and family context.

| also assesspotential differences in the eff ects of changing sibsize depending on
when they are experienced during childhood,and whether the siblings are younger or older
than the index child. Changes in sibsize may affect education through changes in cognitive
stimulation duing ealy childhood,through changes in parental time and suppat with schod
during midde dildhood and through the dhanges in the index child’s non-schod
resporsibiliti es (i.e., work inside and ouside the home) during late childhood. Thereisno
theoreticd reasonto believe that the eff ects of changing sibsize shoud be the same
throughou childhood, lit no study provides evidence & to how the dfeds of sibsize may
differ throughou childhood. Changes in younger versus older sibsize incorporates the idea of
birth order, bu in a dynamic way, considering how changesin theindex child’ s positionin
the family (with respect to work and schod rolesin particular) may be aff ected by adding or
losing younger versus older siblings. The dfeds of changing sibsize may be a @mbination
of these two aspeds, with changesin younger sibsize mattering at different stages of

childhoodthan changesin dder sibsize.
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A further contribution d this paper isto provide adeveloping courtry perspedive on
this gratificaion process, based onlongitudina datafrom the Phili ppines. Globali zation and
modernization forces are making educaion an increasingly important asped of successin life
for developing courtries. Given the importance of educaion for obtaining awell -paid job in
the Phili ppines, asin most courtries aroundthe world, truncaed educaional attainment can
have serious consequences for individualS' socioeconamic status and aher aspeds of their
adult lives. Further, higher fertili ty, mortality and migration ratesin developing courtries
result in a context of potentially large dnangesin sibsize during an individual’ s childhood.
No study to date has assessed how these changes may affed individuals educaiona
attainment in a developing courtry context.

In sum, this paper provides alife murse and developing courtry view of the
relationship between changes in sibsize during childhoodand educational attainment. With a
focus on the dynamic relationship between sibsize and education ower time, the conceptual
approad and empirical findings contribute to sibling reseach, as well asto the broader
socia stratificaion theories about how family and howsehald contexts during childhood
affect individuals' positionin society later in the life murse. Only by taking such a dynamic
perspedive can we avanceour understanding of the cmplex way that childhoodcondtions
affect individuals' life dhances and contribute to the development and reproduction d socia
inequaliti es.

Theoretical Background

The theoretical foundition of my study is the resource dil ution hypothesis, which was

initially proposed by Judith Blake to explain why individuals from larger families did worse

on educaional and socioecnamic status outcomes than thase from small er families (Blake
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1989. Acoording to this theory, families and howsehalds provide important resources
(ecdnamic, time, emotional suppat and cogniti ve stimulation) that are needed to suppat
individuals educaional attainment. Having alarger family size means that household/family
resources would be divided among more siblings, deaeasing thase dl ocaed to any one ciild
(Blake 1989. This“dilution” of resources, then, resultsin individuals from larger families
not getting the money, time, or attention reeded to succeeal in the educationa system. The
resource dil ution hypaothesis guides current thinking onthe dfeds of sibsize, with most work
aiming to test whether sibsize does indeal have anegative dfect onindividuals educationin
developed courtries (Steelman, Powell, Werum, and Carter 2002).

In this gudy | advance our understanding of the effeds of sibsize onindividuals' lives
by incorporating the life aurse perspedive into the ideas propaosed in the resource dil ution
hypothesis. Life courseisthe study of individuals' lives and hav they unfold owver time and
within changing social contexts (Elder 1995 Elder 1985. | apply this perspedive to the
resource dil ution hypathesis by incorporating residency status, change over time, and a
consideration d the life course stage of the index child in the conceptuali zation d childhood
sibsize and its effeds on educationa attainment. My first contribution to the resourcedil ution
hypathesisisto define sibsize prospedively and throughou childhood fased onthe number
of siblingsliving in the index child’s househald at a given time during childhood.In dang
so, | focus on sibsize & a dynamic asped of children’s househad environment. The use of
residential siblings differs from the resourcedil ution hypothesis and most existing sibsize
literature that defines sblings based on hological ties andrelative to asingle paint in time
(Stedman, Powell, Werum, and Carter 2002). This gandard definition daes nat provide afull

view of sibsize, bu rather a aoss-sedional view at a given moment in time, and daes not
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asesswhether and when the siblings shared or competed for household resources.
Residentia sibsize, onthe other hand, incorporates multi ple demographic processes that
shape how a dhild’s househald grows and changes over time. Residential sibsize may be
increased through hirths or return migration d siblings previously living elsewhere, or
deaeased through deéahs, residential mohili ty, and migration d siblings out of the
househad. When assessd ower time, residentia sibsize dl ows for amore dynamic
characterization d the resourcedilution process where, individuals experience multiple
sibsizes and, by extension, changing shares of househaold resources over time. Although
siblings nolonger living in the household may also compete for some resources, competition
islikely most pronounced for thase sharing arodf.

Building onthis definition d residentia sibsize, | emphasize cdhangesin sibsize
during childhoodand their effects onindividuals' educational attainment. Changesin sibsize
during childhoodreflect the dynamics of a dhild’'s positionin the family. These dnangesin
number of siblings over time may have important implicaions for individuals education by
atering resource @mpetition, and causing socia upheaval in the househdd, both of which
may affed whether a given child is al ocaed sufficient time, money and attention reeded to
succeel in the education system. Increasing sibsize during childhoodmay reduceindividuals
educaionif, asresource dil ution theory would predict, increasing the number of siblings
living in the household deareases the resources all otted towards each child’s educaion. Not
considered by the resource dil ution theory, however, isthe ideathat siblings are asource of
income and help aroundthe househadld, and that resources may be lost if they leave the
househad. When siblings move out, the dild left behind may need to drop ou of schod to

help with howsework, home businesss, or to provide extraincome by working outside the
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home, particularly in poor households where resources are scarce. | propose in this gudy,
then, that both the aldition and lossof siblings may have the potential to deaease
educational attainment. Further, child development reseach suggests that changesin the
home environment can negatively affed individualsif it is harder for parentsto provide
attention and aher resourcesto their children in times of change and instabili ty (Baydar,
Greek, and Brooks-Gunn 1997 Baydar, Hyle, and Brooks-Gunn 199). When sibsize
changes competiti on for educaional resources may become stronger as current resources are
stretched to accommodate the immediate aldition a lossof a sibling.

At the same time, there are potential paositive dfects of changein sibsize on
individuals' educaional attainment. Extending the resourcedil ution hypathesis, the lossof a
sibling may lead to lessresource mmpetition with the househald, increasing the educational
posshiliti es of those left behind. However, it may also be that the aldition d siblings
through moving badk into the househdld has a positive dfed on educaional attainment, if
these siblings bring with them resources (time, money or knowledge) or provide needed |abor
to the househald. Finally, adding a sibling either through birth or immigration may improve
children’s socid skill s (Downey and Condron 2004), or provide more opportuniti es for
tutoring (Zajonc 1976 Zajonc 2001, which may be beneficia to schoding and leaning
Processes.

These theoreticd predictions suggests that change in sibsize wuld have multiple and
competing effeas on educaiona attainment. Further compli cating the question d sibsize
effectsistheisaue of timing. It may be that changes in residential sibsize have different
eff ects depending on when the changes occur in achild’ slife wurse. This may be dueto

competition for resources working differently at diff erent stages of childhood.One thought is
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that ealy social context matters most to individuals' educdional life aurse because it
encompasses key developmental and cogniti ve milestones (Alwin and Thornton 1984 Guo
1998 Ou 2009. The formation d cognitive skill s may influenceindviduals schod
trajedories and Utimate educaiona attainment. Further, given the aumulative nature of the
educational system, in early childhoodindividuals are learning the most basic skill s that may
set them on educaional pathways that are difficult to change (Entwisle and Alexander 1989
Entwisle, Alexander, and Olson 2005. It may be, then, that ealy socia contexts, andin this
case thangesin sibsize, set individuals on paths of cumulative alvantage or disadvantage due
to cognitive and schoding experiences produced early on. According to this perspedive,
changesin sibsize that occur in early childhoodare important to educaional attainment at
age 19.

On the other hand, changes in sibsize may be more important later in children’s
educaional life murse when schod beammes more seledive due to increased red and
oppatunity costs. Most children attend primary schod, bu fewer and fewer attend beyond
that as children drop ou temporarily or permanently to work, start afamily, or because they
fed they canna kegy upwith therigors of schod at these higher levels. The dhange in the
number of siblings one has may reduce alucaionin later stages dueto resourcedilutionif
the househadld canna provide the e@namic and time resources needed to suppat a dild in
meding the dallenges of ead educational stage.

Finaly, in studying the effeds of changing sibsize on educaional attainment, |
consider how the dfeds may differ by changesin number of younger versus number of older
siblings. Although na explicitly considered in the resource dil ution hypaothesis, it may be

that siblings who are younger use more resources than dder siblings. This may happen if
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younger siblings may need more dtention, and take on fewer household ar work
resporsibiliti es. Y ourger siblings may aso reduce cognitive stimulationin the househald,
espedally whilethey are in infancy and early childhood(Zaonc 1976 Zgonc 2001). Under
these wndtions, ore would predict that adding younger siblings to the household duing
childhoodwould deaease educational attainment, and losing younger siblings would
increase educational attainment. However, if younger siblings leave the househadd to pusue
educaional oppatunities, they may require more parental suppat (money andtime) living
elsewhere, to the detriment of the index child’'s education. Furthermore, there is ome
evidenceto suggest that younger siblings may provide an oppatunity for the index child to
engage in tutoring, with pdentially beneficial effeds onschoding (Zgonc 1976 Zagjonc
2001). This pasitive dfect would be expeded to occur when the index child’s younger
siblings are of schod age, and the index child is old enough to teadh them (mid- to late
childhoogd.

Changes in number of older siblings may have similarly complex effedsona dild's
educaion. Older siblings may require more resources than younger siblings becaise they are
further along in schod; so that, increasing the number of older siblings in the household
(through return migration) increases competition for schoding resources. Or, it may be that
older siblings work and provide alditional labor to the househald that can be used to suppat
theindex child’ s educaion. If that isthe case, losing older siblings may leave the index child
in charge of additional work, to the detriment of their schoding. Again, the dhangesin
younger and dder sibsize may depend ontiming, reflecting both the index child’s and their

own life course stage.
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These complex aspeds of sibsize ae incorporated in my study of the relationship
between changesin sibsize and educaional attainment in Cebu, Phili ppines. The developing
country context all ows me to test these dynamic sibsize dfeds because family sizeis
generdly higher, there ae fewer cases of only-children, and there is more movement of
siblingsin and ou of the household compared with developed courtry settings. Further, in
the context of poverty (40% of Fili pino howsehalds are below the national poverty line),
househald resources may not be sufficient to support al children in oltaining high levels of
education. The movement of siblingsinto and ou of a dild’s household may thus mean
changing accessto resources with important impli cations for their progressin the educaional
system. Finally, testing theoreticd ideas formed based on developed courtry research (i.e.,
resource dilution and life course theories) in adeveloping courtry context provides additional
evidence a to the generali zabil ity of these perspectivesto developing country settings. Thus,
this gudy advances our current thinking on hawv childhood hosehadlds aff ect individuals
educaional attainment by deli neating multi ple aspeds of the dynamics of sibsize during
childhoodand their affects on educational attainment in a developing courtry context.

| now turn to areview of the empiricd lit erature that informs this gudy.

Empirical Evidence

A literature review onthe dfeds of siblings suggests evidence supporting the
resource dilution hypaothesis (Stedman, Powell, Werum, and Carter 2002, and a more recent
comparative study finds negative dfects of number of siblings on acalemic adievement
aaoss30 courtries (Marks 2006. Some research, however, casts doult on the negative
eff ects of sibsize: reseach controlli ng for time invariant unobserved parental diff erences

have found noeffed of sibling size on children’s cognitive skill s (Guo and VanWey 1999
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Rogers, Cleveland, van den Oord, and Rowe 2000). Thus, thereis ill some debate in the
literature dou the causal eff ects of sibsize onindividual outcomes. This may be due, in part,
to the vast mgjority of empiricd studies using crosssedional and kologicdly-based
asesgnents of sibsize. It may be that adding and losing siblings have diff erent effeds; or,
that the dfeds of changing sibsize depend onthe stage of childhood.The studies that find no
eff ect of sibsize focus on cognitive aili ty (as opposed to educaional attainment), a spedfic
stage of childhood,and do na assessthe full extent of changesin sibsize (in terms of both
losses and additi ons of yournger and dder siblings). It may be that the causal effed of sibsize
onindividuals' livesis more complex than indicated in the aurrent body of sibsize literature.
Few studies have assssed whether and when siblings are present in the index child’s
househald, a the dynamic efeds of sibsize over time. Threestudies have looked at change
in sibsize and its effeds on cogniti ve development. Two o the papers use longitudinal data
to test the df ects of adding a sibling through kirth ona dild’ s behavior and verba and
readling test scores in within the first 6 years of childhood(Baydar, Greek, and Brooks-Gunn
1997 Baydar, Hyle, and Brooks-Gunn 199). They find regative eff ects of adding asibling
ontest scores, with the strongest effedsin poa househa ds. These papers suggest that adding
asibling early in childhoodmay have negative dfeds on educational outcomes, particularly
when howsehold econamic resources are scarce. The third study assessed change in sibsize by
the addition d abirth between average ages of 6 and 12,and found noeffect onchangein
cognitive skill s during these ages (Guo and VanWey 199). Although the authors attribute
the null effect to their ability to control for timeinvariant unolserved child and family
diff erences, their results may suggest that adding a sibling during mid-childhoodmay be less

important for cogniti ve development than adding a sibling earlier in childhood. Thus, these
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threestudies suggest that change in sibsize may be important (although they only assess
additions through hirth); and, that when these changes occur may matter for children’s
development.

Ancther study provides further evidence of timing eff ects, athough it focuses on
level rather than changein sibsize. Alwin & Thornton (1984 find that sibsize measured early
(between hirth and age 4) and late (between ages 15 and 18 in childhoodare independently
and regatively related to children’s GPA, curriculum placement, and years of schoding (but
not verbal ability) at age 19. In conducting further, indired analyses they infer that early
sibsizeis more important than late sibsize for an individual’ s educdion, although this canna
be diredly tested due to the high correlation between the sibsize measures over time (Alwin
and Thornton 1984. Their paper suggests that sibsize & diff erent stages of childhoodmay
have independent and lasting effeds on educaion, as well as the posgbility that sibsize in
ealy childhoodexerts dronger effeds on educaional attainment than sibsize establi shed
later in addscence The main limitations of the study are the lack of sibsize measures
between ages 4 and 15(when alot of changes may take place), and the measurement of
sibsize & the number of live birthsto awoman. Changesin sibsize acosschildhood,andin
particular whether siblings are living in the household at the later agesis not assessed.

Reseach investigating how the dfeds of sibsize differ by younger and dder siblings
is smilarly limited. Research on brth order is one source of research that takes into acourt
the age of the siblings relative to the index child. However, the measure (usually assessd at
one point in time) combines the dfeds of number of younger and dder siblings, making it
difficult to dsentangle whether it isthe number of younger or older siblings that are driving

the results. For example, ore study foundthat being higher in the birth order (interpreted as
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having more older siblings) had alarge negative impad on education (Black, Devereux, and
Salvanes 2004), while another foundthat later born chil dren (interpreted as those with fewer
younger siblings) are more likely to attend coll ege and than thase who were born ealier (i.e.,
had more younger siblings) (Stedman and Powell 1991). Whil e the overall birth order
relationship with education may be negative in both cases, orne suggests that thisis dueto
having more older siblings, whil e the other suggeststhat it is due to having fewer younger
siblings.

A few studies have tested the effeds of the number of younger and dder siblings
diredly. Two studies find that number of younger and number of older siblings reduce
schoding in the Phili ppines (DeGraff, Bil sborrow, and Herrin 1996 and China (Costello and
Casterline 2002. Anaother study founda negative dfect of number of younger siblings and a
positive dfea of number of older siblings on schooling outcomes. However, number of
siblings was assessed by biologicd ties in a setting (Ghana) where lessthan half of schod-
aged children lived with bah parents (Lloyd, 193). Thus, many siblings may not have been
living together. It isnot clea whether increasing the number of older siblings residing in the
same househdd as the index child would have similar positive dfects. Thislimited reseach
onyounger versus older sibsize dfeds on education likely underestimates the dfeds of older
siblings, if sibsizeisassessed at one paint in time dter a sibling has moved out. The arrent
research in this area does not assesshow changing the number of younger versus older
residential siblings affectsindividuals education.

In sum, neither theory nor empiricd studies have adequately defined the potentially
complex aspeds of changing residentia sibsize during childhoodand their effects on

educaiona attainment. Thisis, in part, due to defining sibsize a the number of siblings an
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individual has at a particular paint in life (two time points a most). One problem with this
operationalization d sibsizeisthat it ladks an identification d which siblings share or shared
theindividua’s childhood hogehdd. Seaond, it charaderizes sbsize & a static individual
trait, misgng changesin sibsize and pdential differencesin the dfects of sibsize depending
onwhen it isexperienced. Another gap in the literature is the identification o differencesin
resource aompetition by younger and dder siblings. Sincethe type of resource dil ution may
be different for changes in the number of younger versus older siblings (index chil dren may
recave lesscognitive stimulation with younger siblings and fewer econamic resources with
more older siblings), it may be that differencesin the dfeds of younger versus older sibsize
depends on the stage of childhood.

My study furthers our current understanding of how childhoodsibsize relates to
individuals socia status by answering the foll owing research questions: (1) How do changes
in residentia sibsize during childhoodaffect individuals educaional attainment; (2) Do
these effeds differ by stage of childhoodwhen the changes occur; and (3) Do these dfeds
differ by younger versus older siblings? The use of change in sibsize (rather than level of
sibsize) isnot only interesting conceptually, bu also all ows for a more direct comparison d
the timing effeds sncechangein sibsizeislesscorrelated over time than level of sibsize.
The dfeds of changesin sibsize & a particular stage of childhood,controlling for those
changes at other stages, can be asessed directly in empiricd models. | also separate out
potentia differencesin timing effeds by whether younger or older siblings were alded to or
left the househald during dff erent stages of chil dhood.

| now turn to an overview of the methoddogicd approad | use to answer my

research questions.
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Methodological Approach

| provide aprospedive, longitudinal approach to assessng how changesin sibsize
over time during childhood aff ect individuals’ educaionin age 19. To answer my reseach
guestions | use datafrom Cebu Longtudinal Health andNutrition Suvey(CLHNS), a mhat
study that foll ows a group o randamly-selected individuals born in Cebu, Phili ppines in the
same yea (198384) over time into adulthood.The whart data provide longitudinal
information onchildren’s household members and educaiona status from birth to age 19.
The unit of analysisin thisreseach isthe dild born between 1983 and 134, referred to as
theindex child. | am able to construct measures of change in sibsize using househadd roster
of siblings present in the index child’s house & the foll owing stages of theindex child’ s life:
birth (198384), age 2 (1986), age 8.5(1991), age 11.5(1994), age 16.5(1998). The use of
this prospedive data provides an oppatunity to investigate the dynamics of residentia
sibsize & regular intervals during childhood,and to assesshow these dhanges in sibsize over
time dfect individuals' educaional attainment. | use multi variate regresson anaysis to
asessthe statisticd relationship between changes in sibsize during childhoodand the index
children’s educaion at age 19.

The use of asingle whart followed over time is advantageous because it alows for
the maao environment (including educational padlicies and general cultural value of
educaion) to bein asense “controlled” acrosshousehalds becaise dl index children
experiencethe same national context over time. Thisisimportant, since some research
suggests that the macro setting may aff ect the relationship between sibsize and education
(Pong 1989 Razzaque, Stredfield, and Evans 2007; Sudha1997). However, using asingle

cohat does nat all ow me to disentangle the way that the larger maao context might affea
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the relationship between sibsize and educaion. Thisis particularly a mncern with the timing
results, which aim to dfferentiate dfeds of changing sibsize a diff erent stages of childhood.
With asingle mhat, | canna determine whether diff erences in eff ects across $ages are due
to the age of the index child when the dhanges occur, or to unotserved dfferencesin the
maao contexts at diff erent stages of childhood.For example, arecent study suggests that
sibsize has gronger effectsin courtries as they move from high to low fertility status lower
(Razzague, Streafield, and Evans 2007). The Phili ppines has experienced adedinein the
total fertility rate from 5.0 (in 198085) to 3.5(in 2003 during the index children’s
childhood(National Statistics Office Region 5 2M@5; United Nations 2004). If | find that
changesin sibsize have stronger effects over time, | can na determine whether thisis due to
the increasing importance of resourcedilutionin later stagesto individuals' educaiona
attainment; or, to the decreasing fertili ty rate and thus increasing importance of sibsizein
|ater years.

Although | canna determine the role that the larger context plays in this relationship,
researching the dynamics sibsize dfeds on educationa attainment in the Phili ppines further
adds to ou understanding of the importance of this asped of childhoodfor stratification
processes. Findings from a developing courtry setting increases our abili ty to generali ze
theories based onU.S. and ather developed courtry research to lessdeveloped contexts. This
setting also provides the dhanges in sibsize needed to answer my research questions.
Assesang determinants of individuals' educaionisan important isue in the Phili ppines,
where educationa attainment isrelatively low, and individuals often arrive at the end o
childhoodlessthan a high schod-level educaion. In the next sedion | provide more

spedfics abou the setting and data utili zed in this study.

70



Setting & Data

The Phili ppinesis clasgfied by the World Bank as alower midd e-income courtry.
Although experiencing some periods of econamic growth, the Phili ppines has remained
stagnated econamically in the past 20 years, in part due to various econamic aisesthat have
kept long run econamic growth to a minimum (Lim 2000. The latest powverty figures show
that almost 40% of the popuation lives below the national powverty line, and aimost 15% lives
onlessthan $1 per day (The World Bank 2004. Competition for resources among siblingsis
likely to be aredity in this stting, bah for economic reasons, and because of the relatively
large family size in the Phili ppines. Although fertility has been dedining in the Phili ppines,
during the diildhood @ the whart under study, fertili ty rates were relatively high compared
with ratesin ather Asian courtries and the developed world (National Statistics Office 199):
the 19801985total fertility rate (TFR) averaged aimost 5.0, 4.6in 19851990 (United
Nations 2004, andto 35 in 2003(National Statistics Office Region 5 200%.

There is aso astrong cultural orientation towards educaion in the Phili ppines, with
95% of schod-aged children completing primary schod in 2002and a 95% literacy ratein
1999(The World Bank 2004). The provision d educaionisrelatively equal acossgenders
(The World Bank 20Q%), reflecting, in part, that Filipino howsehalds tend to be more gender-
egalitarian than howsehadds in ather developing countries (Haddad, Pefia, Nishida,
Quisumbing, and Slack 1996). Althouwgh crosssedional studies suggest that more siblings
mean lesseducation in the Phili ppines, there is not yet awidespread beli ef that kegping
familiesto two or fewer children is a prerequisite for higher family andindividual
achievement (Costell 0 and Casterline 2002). In the Phili ppines, having multiple dildren, and

educating them, is highly valued.
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Although educaionis culturaly suppated, the aoili ty of individuals to complete high
schod (or go onto college) in the forma education system islimited, andis, in part,
reflected in the time it takes the average Fili pinoto get through schod. The aurrent puldic
schoding structure in the Phili ppines consists of six years of elementary schodling (entry age
6, exit age 12) and four yeas of secondary schod (entry age 12, exit age 16) (Commisson
on Higher Education 200). Elementary schodingis further divided between primary and
intermediate schoding, the former designed to take four years, and the latter two years.
However, the adual entry and exit ages for elementary and secondary school do nd
necessarily coincide with those designated by the Department of Education. Thisisin part
dueto later initiation d schoding, as well as dudents taking longer than one year per grade
to complete both elementary and secondary schod (Department of Education 2003b. In
198384, the birth year of this dudy cohat, the average age of primary schod entrance was
seven, the average age of semndary schod entrance was thirteen, and there was substantial
variationin continuation and completion rates (King and Lill ard 1983. Currently, students
take, onaverage, amost seven and a half yearsto complete 6 years of elementary schod and
more than five and helf yeasto complete four yeas of secondary schod; and, loys take
more than a year longer than girls to get through high schod (Department of Education,
2003h.

Relatively few changes were made to the pulic schod system during the lives of the
children in this gudy. Any major changes felt during thistime were & the upper level of
educaionwhen, in 1994 the Commisson onHigher Education (CHED) was establi shed to

supervise tertiary degreeprograms (Department of Educaion 2003). Since thisis a study of
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asingle mhart, any changes in the educaion system during the 18 years covered by this
study were experienced by al of the dildren.

Thusfar | have described the Phili ppines as awhale. The spedfic setting of this gudy
is Metropditan Cebu, which islocated in the center of Cebu Island and consists of 270
administrative units—207 uban and 63rural. In general, Cebu resembles the socio-
eomnamic and howsehald patterns as the Phili ppines (Flieger 1994, and the most recent total
fertili ty rate for the Cebu region (3.6) is very similar to the national TFR (3.5) (National
Statistics OfficeRegion 5 200%. The extent of powverty is evident in that 25% of househdlds
ladked eledricity and 214% had notoil et fadlity in 1990(Flieger 1994. In terms of
educaiond infrastructure, Metropditan Cebu dfersboth pubdic and private schods from
kindergarten to the university level.

The data used in this gudy are from the Cebu Longtudinal Health andNutrition
Suvey(CLHNS). The CLHNSisasample of children ban in 198384 to all pregnant
women from thirty-three randamly seleded communities (17 uban and 16rural) in the
Metropditan Cebu area (Adair and Popkin 200J). Abou 2,800infants were foll owed-up k-
monthly during a 2-year period (19841986, and then againin 1991, 19941998,and 2002
(Adair and Popkin 200)). Househald, parental and individual child information was gathered
consistently in al rounds of the survey. This all ows for the development of a panel dataset, in
which each child has multi ple measures over time, at birth, infancy (mean age 2 years), early
childhood(mean age 8.5 yeas), mid childhood(mean age 11.5years), and late
childhoodadolescence (mean age 15.5years).

My study sampleis 2117 children with valid educational attainment data, 69% of the

original births. The diildren present in my sample represent a slightly lower level of materna
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education (7.0 s 7.3) and higher number of siblings at birth (2.1 compared with 1.7) than the
means for those excluded. No ather child or household measures at birth differed in terms of
their means at birth between my sample and those missng educaion data. My achieved
sample size is further reduced by missng data on siblings, due to the child missng household
informationin ore or more waves. To oltain the largest and most representative samples
possble, | kept al children in the dataset so that thase with valid datain some stages but not
otherswould beincluded in the analysis. Thase with misgng sibling data & a given stage are
dropped from that particular model, bu their informationisincluded in aher analyses. Thus,
the sample size depends on the stage of childhoad being analyzed. My largest sample, 2023,
iswhen changesin sibsize ae averaged aaoss $ages, all owing for changesin sibsizeto be
asesxd for al children who have & least two conseautive survey waves of valid sibsize
data. The stage-specific samples range from 1999in infancy (the birth-2 stage) to 1863when
all stages areincluded in the analysis.

A fina issuein arriving at the adieved sample is deding with misang dataonthe
control variables. To reduce missng control variable data, | calculate variables sich as
parental education and age based oninformationin ather waves of the survey. Missng data
on howsehod econamic resources is more difficult to estimate, sinceit islikely to vary
significantly over time. | replaced missng household econamic data with data from the
immediate preceding or subsequent survey. The remaining missng data were dedt with
through case-wise deletion. Thisresulted in very few cases being deleted due to missng
control variable data (about 20-30 cases per wave on average).

It shoud be noted that there is a ancern that the missng data across $ages of

childhoodmay acourt for the results found, @rticularly sincethere are distinct sample sizes
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for models based on dfferent stages of childhood.To ched this, | ran the models using the
sample of children who were present in all waves. The results with this more limited sample
are onsistent with these results found wsing the stage-specific samples; thus, missng sibling
data acrosswaves does not seem to aff ect the results found(the author can be mntaded for
full results from the dl-waves smple).

Table 3.0 kelow provides descriptive statistics for this sample of children.

Table 3.0: Descriptive statistics of sample

Variable Mean  Std. Dev. Min Max
Y eas of education by age 19 9.54 2.70 0 14
% male 0.52 0.50 0 1
Mean #sibs (birth-age 16) 2.87 1.66 0 10.2
% first born 0.22 0.41 0 1
Maternal educdion at birth 7.03 3.30 0 18
Maternal age & birth 26.10 6.02 14 46
% moms married to same spouwse & age 11/12 0.93 0.26 0 1
% in extended family at birth 0.39 0.49 0 1
% in extended family at age 11/12 0.20 0.40 0 1
# of household as=ts at birth 2.53 1.92 0 10
# of household assets at age 19 5.18 2.09 0 11

These statistics show that this ssmpleis abou haf boys and girls, and 2246 arefirst
born children. Family size is variable acosschildhood, bt averages aimost 3 siblings per
index child. Maternal educaionislow, averaging 7years, and the index chil dren show some

intergenerational mohili ty, averaging 9.5 years of educaion by age 19. Most househaldsin
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this smple were poa at the birth o the index child, with an average number of household
assts (e.g., TV, refrigerator, vehicle, etc.) of 2.5 The asset score dso refleds ssome upward
mohili ty, as the sample average number of assets by age 19 d theindex child is 5. In terms
of family structure, the vast majority of mothers remain married to the index child’ s father.
Although 40% of the sample dildren were born into an extended family househald, orly
20% remain in an extended family by age 11 or 12. Thus, this smple consists of poar,
relatively low educated, married parent househadds. Refleding the national averages,
educaionislower and sibsizeis higher for these chil dren than thase growing up in
developed country settings. | now turn to a more detail ed description d the variables of
interest in this gudy: the index children’s educational attainment at age 19 and changesin
sibsize from birth to age 16.
M easur ements

The outcome of interest in this gudy is children’s educationa attainment measured by
grade dtained by the last survey, when the dnildren were on average 18.5yeasold. At this
point, most children have either finished their educational caree (graduating high schod or
dropping out prior to finishing), or graduated and gone onto coll ege. To reduce missng data,
highest grade achieved (the dependent variable) was assesd using the latest data avail able
from 19982002.A tracking survey was conducted in 2000,which colleded limited
information onthe dildren, including last grade completed. Over 95% of the sample is based
on hghest grade completed by 2002,4% on highest grade reported in 20, and .04% on
highest grade completed in 1998.A control variable acourting for the year when
educational attainment was assessed isincluded in al analyses. Mean educational attainment

for my sample (N=2117) is 9.5years (median=11), with arange from 0 to 14years. Roughly
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90% of the sample chil dren completed 6 years of elementary schod, and 55% of completed
high schod by average age 18.6years. Thus, almost half of the dildren in this smple
arrived at age 19 with less than a high schod degree 17% of the sample went onto some
form of higher educaion.

Changein sibsizeis based onthe differencein number of siblingsin theindex child's
househadld at ead time point. | creaed sibsize variables at each time point using a variable
that defined the relationship of eat howsehold member to the index child. After identifying
the siblings (and their ages) who were present in the househald, I summed the number of
younger and dder siblings living in theindex child’ s househald at birth, age 2, and average
ages 9, 12,and 16.My sibsize measures potentialy include haf-siblings, sinceno dstinction
was made between full and helf siblings. However, in this stting thereis only alimited
occurrence of step-families; thus, it isasumed that most siblings identified here are full
siblings. Using the number of siblingsidentified at ead time paint, | then developed the
following sibsize change variables by differencing sibsize for the following pairs of stages of
childhood birth-age2, age 2-9, age 9-12,and age 12-16. This resulted in the foll owing stage-
speafic linear variables used in the statisticd analyses: number of younger siblings that
entered the househald, number of older siblings that entered the househald, number of
younger siblings that left the househad, number of older siblings that left the househaold.

To oltain aview of the extent of change acrosschildhoodfor ead childhood,|
creded childhoodaverage dhange variables by averaging the number of siblingslost or
gained acrossthe four stages of childhood.The resulting variables, childhoodchange in each
type of sibsize, provide holi stic measures of childhoodchangesin sibsize that include the

fluctuationsin sibsize acoss $ages of childhood.I prefer this average measure to a straight
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change variable (# of sibsat age 16 minus# o sibs at birth) because it picks up changes that
occur throughou childhood that may be missed in a change measure that only uses number
of siblings at birth and age 16.1 also chose to average rather than sum the number of siblings
added or lost across $ages because it all ows me to consider children who are present in some
but nat al stages, increasing my sample size and all owing for more of the origina sampleto
beincluded in the analysis.

Changesin sibsize during childhoodare quite commonin this sample of Fili pino
children (see Table 3.1 below). Sincethere ae only 28 sample dildren who do nd have
siblings, virtually all children have experienced some change in sibsize during chil dhoad®.
The percentagesin Table 3.1 represent the percent of the sample dil dren who experienced
ead type of change in sibsize, for al of childhoodand by stage of childhood. Although my
variables of interest are number of younger/older siblings added or lost (linear variables), to
provide an owerview of the extent of change in the sample, Table 3.1 provides the percent of
chil dren experiencing any change (i.e. 1 a more siblings lost or gained) by childhoodstage.

The summary statistics for change in sibsize during al of childhood(Table 3.1,
column 1) ill ustrate that gaining a younger sibling was the most common sibsize dange
experience, with 78% of the sample dildren gaining at least one younger sibling between
birth and age 16. Although lesscommon, also present in this sample are older siblings
moving badk into the index child’s househdd: 20% of index children gained an dder sibling

at some point during childhood.The lossof siblings, which isignored in ather sibling

* Thisisdue, in part, to the wide-held belief in the Phili ppines that growing up with no siblingsis unhedthy
Costell o, Marilou P. and John B. Casterline. 2002 " Fertility Dedine in the Philippines: Current Status, Future
Prospeds." New York.

® The variables presented in Table 3.0 are dummy variables measuring whether a child had at least one sibling
(separated by yourger and dder) enter or leae the household.
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research, is an important comporent of sibsize dhange aswell. In this sample, 476 of
children lost an dder sibling (presumably due to residential mobhility or migration) and 136
lost ayounger sibling at some paint during chil dhood.

Table 3.1: Percent of sample dil dren experiencing changes in sibsize during childhood

% of sample experiencing the change

Type of change in sibsize All of By Stage of Childhood
childhood
Birth- Birth- Age 2- Age 9- Age 12-
Age 16 Age 2 Age 9 Age 12 Age 16
At least one younger sib gained 79% 23.6% 65.5% 26.2% 20.2%
At least one older sib gained 20% 3.2% 2.9% 4.4% 3.3%
At least one younger sib lost 13% 0% 1.4% 1.8% 2.7%
At least one older sib lost 47% 6.5% 17.0% 14.5% 25.4%

Table 3.1aso shows the distribution d these changes over time. Early childhoodis a
time of extensive change for these dildren, which is mainly due to the aldition d ayounger
siblings—almost 90% of the sample il dren experiencethe aldition d at least one younger
sibling before age 9. There is also a surprising amourt of change in sibsize during later stages
of childhood,from age 9-16, when 46% of children gain at least one younger siblings, and
40% lose & least one older sibling. Although the nature of sibling change is not assessed
here, when the dhanges occur indicates possble reasons for the change. For example, since
the magjority of younger siblings enter the household in the ealier stages of childhood,it is
asumed that most of these ae dueto hirths. The lossof older and younger siblingsis
concentrated in the later stages of childhood,and is assumed to represent mainly residential
mohili ty, migration, and rew househad formation, since siblingsin the later years of the

index child’s life may be of the age to be leaving home for schod, marriage or work. The
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lossof asibling may be dueto deah aswell, especially in the case of the loss of a younger
sibling.

These extensive changesin sibsize, with differences aaosschildren and for
individual children over time, make it passble to answer my reseach gquestions. Next, |
describe the spedfic models and regresson anal yses utili zed to assesshow these dhanges
affect children’s educational attainment.

Models & Statistical Analysis

To estimate the dfeds of changes in sibsize on educaional attainment, | conduct
multi variate linea regression analyses of the effeds of the various aspects of changein
sibsize on educaional attainment. The basic model | estimateis:

Yi=Bo+ B1 «Xisk+ 01 kZir. kT &i 3.0
where y=yeas of education; X=changesin sibsize; and, Z=control variables.

To isolate the dfeds of these dhangesin sibsize on educaiona attainment, | control
for the variables that may aff ect sibsize and educational attainment. Chil d-spedfic controls
include sex of the child and whether he/sheisfirst born o nat, and whether the dild isliving
in hissher mother’ s household at ages 9 and 12. Househald level controls assessed at birth
include maternal educaion, maternal age, and whether the househald spedks an ethnic
languate. Several household-level controls are assessed at the beginning of ead stage of
childhood,including: number of siblings (controls for larger families having more diangesin
sibsize and pdentially lower educaion), logged total househad income, howsehold asset
index (sum of number of assetsincluding: electricity, howse, material of house, air
condtioning, TV, tape recorder/CD player, refrigerator, fan, and car or jeepney); number of

nonsibling children (<18); and adults in the househadld, and whether the dhild livesin an
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extended or nuclear family®. | also control for whether the mother remains married to the
same spouse & in earlier waves (assessed at ages 9 and 12. Findly, | include dummy
variables at the cmmunity level to control for all diff erences among communiti es, such as
fertility and educaion rorms.

In conduwcting these analyses, | estimate models with the “standard” control variables,
and then add controls for sibsize & the beginning of ead stage and first born statusin
subsequent models. This all ows me to assesswhether changes in sibsize matter independent
of the total number of siblings and ore’s birth order. In all models, | adjust the standard
errors for clustering at the community level and for heteroskedasticity.

To gain an owerall view of the dfeds of changes in sibsize during on educational
attainment | regresseducational attainment on average number of siblings lost or gained from
birth to age 16 wsing my average dhange measures (and including controls). Then, to alow
for difference in effeds across $ages, | condwct separate analyses of educational attainment
onall changesin sibsize for each stage of childhood: infancy (birth-age 2), ealy childhood
(ages 2-9), mid-childhood(ages 9-12), and late childhood(ages 12-16). The control variables
are asses%d at theinitial time period for each stage. These models addressbath which types
of change matter, and during which stage, all owing for cumulative eff ects of changes that
have previously taken pace To further assessthe timing effeds, | runafina model of
educaiona attainment on al changes acrossall stages. Thisfinal model includes control
variables mainly from baseline, with seled variables (e.g., whether the mother is married to
the same spouse and whether child is gill i n maternal household) assessed later in childhood.

Thisfinal mode ill ustrates the dfeds of changes at ead stage, controlli ng for changes

®In the average childhood models, sibsize, household income, and assets are measured as an average from birth
toage 12
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occurring in the previous stages, and thus provides aview of the timing effeds, taking out
patential cumulative dfects from previous changes.

Results

Change in sibsize andeducation

Thefirst questionto be answered from my results is whether change in sibsize
matters for educaional attainment, and if so, which types of change. Table 3.2 shows the
effects of the average number of siblings that have been added or lost from birth to age 16’.
The results reviewed here ae from Model 3, which hasthe full set of controls, including
average number of siblings from birth to age 128 and kirth order. Although average sibsize
and first born are somewhat correlated with the changes that occur throughout childhood,
adding these controls does nat significantly ater the results (seeModel 1 and 2 compared
with Model 3) and provides aview of how changesin sibsize dfed individuals' education
independent of sibsize and hirth arder.

Thefirst result from thistableisthat clealy changesin sibsize from birth to age 16
negatively affed educational attainment.® The one potential pasitive dfed (adding older
siblings to the househald) is gatisticdly insignificant, dug, in part, to the relative infrequency
of thistype of changein sibsize. In terms of types of change that matter, adding younger
siblings and losing a younger or older siblings during childhoodsignificantly reduce achild’s

educational attainment. Model 3 suggests that each additional younger sibling that is added to

" Significant coefficients on independent variables of interest are bolded to highlight the results discussed in the
text.

8 Average sibsizeis caculated up to age 12, excluding sibsize & age 16, sincesibsize & age 16 cannot
theoreticdly influence changes that occurred up to age 16. The results were not aff ected by including number of
siblings at birth rather than average number of siblings from birth to age 12.

? Interadtions between sex of the dhild and change in sibsize were tested and found statistically insignificant for
al changes.
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the househald duing childhood(through hirths or moving badk hame) reduces the index
child’'s educaion by ailmost a half of a grade (-0.49). The lossof a younger sibling during
childhood(presumably through residential mobili ty or migration rather than deah) has an
even stronger effed than adding a younger sib, reducing the index child’s educaion by
amost agrade andahaf (-1.47). Each dder sibling lost, in turn, reduces a child’s educaion
by more than half agrade (-0.59.

It shoud be noted that the wefficients acrossthe types of changesin sibsize ae
statisticadly different (assessed through an F-test), with the lossof younger siblings mattering
the most, foll owed by the lossof older siblings. Further, these dfeds are alditive, sincethe
eff ect of each type of change is estimated controlli ng for the other types of sibsize danges.
Based onthe full sample estimates, this means that chil dren who experience, for example, a
younger sibling birth and a then a younger sibling moving out may have their educaion
reduced by amost 2 full grades (1.47+.49). Further, these wefficients represent linea
effects, or the unit change in education when adding or losing one sibling. The dfed on
education may be more severe if children lose more than ore sibling. For example, the lossof
two younger siblings at some point between hirth and age 16 resultsin a potentia |ossof
amost 3 grades (1.4 +#1.47).

It isinteresting to nde that the dfeds of change in sibsize remain statistically
significant even when adding controls for average sibsize and lrth order. | also tested for
interadions between each type of change with sibsize and first born, which were nat
statisticaly significant and the model fit did na naticealy improved by including interaction
terms. This suggests that change and level of siblings are alditive rather than interadive. In

other words, changing the number of siblingsliving in a dild’ s househdd has important
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eff ects on their educdion independent of the number of siblings a dild had duing
childhood,and independent of his’her birth order.*°

Table 3.2: Effeds of average dhildhoodchangesin sibsize on educdional attainment

With average sibs With first born

@) 2 (3
Change in Sibsize
# of younger sibs gained -0.458 -0.380 -0.486
(0.119)** (0.135)** (0.139)**
# of older sibs gained 0.177 0.167 0.249
(0.412) (0.418) (0.413)
# of younger sibs lost -1.437 -1.463 -1.469
(0.330)** (0.332)** (0.324)*
# of older sibs lost -0.587 -0.499 -0.586
(0.214)** (0.214)* (0.217)*
Child Controls”
Average number of sibs (birth-age 12) -- -0.057 0.000
-- (0.045) (0.052)
First born (vs other parity) -- -- 0.510
-- -- (0.114)*
Age when education assessed 0.435 0.435 0.442
(0.084)** (0.085)** (0.083)**
Male -1.218 -1.220 -1.217
(0.125)** (0.125)** (0.123)**
Living in mom's HH (ages 9 & 12) 0.814 0.825 0.824
(0.295)** (0.294)** (0.298)**
Household controls®
Log ave. HH income (birth-age 12) 0.074 0.096 0.078
(0.069) (0.071) (0.073)
Average assets (birth-age 12) 0.317 0.314 0.317
(0.042)** (0.042)** (0.043)**
Maternal education 0.162 0.158 0.155
(0.024)** (0.024)** (0.025)**
Maternal age -0.013 -0.006 -0.002
(0.012) (0.014) (0.014)
Ethnic household -0.174 -0.172 -0.194
(0.273) (0.274) (0.270)
Extended family (vs nuclear) 0.133 0.115 0.090
(0.145) (0.145) (0.146)
# non-sib kids (<18) in household -0.006 -0.009 -0.034
(0.043) (0.031) (0.042)
# adults in household -0.046 -0.047 -0.048
(0.031) (0.043) (0.031)
Mother married to same spouse (ages 9&12) 0.230 0.255 0.264

1% There is ome multi collineaity—the highest correlations are between the average number of older siblings
lost and average sibsize (r=0.57) and between average sibsize and first born (r=-0.48). All other correlations
among change in sibsize ad average sibsize or firstborn are lessthan 0.25.
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(0.170) (0.173) (0.172)

Community dummy variables Coefficients not shown here for brevity.
Constant -0.683 -0.880 -1.146
(1.773) (1.814) (1.787)
Observations 2023 2023 2023
R-squared 0.30 0.30 0.30

+Measured at birth unless otherwise noted.
Robust standard errors in parentheses. * significant at 5%; ** significant at 1%

Change in sibsize and education—Does timing matter?

The second questionto be answered whether there are different effeds of these
changes on education by stage of childhood.Table 3.3 povidesinitial assessment of this
question by providing the regresson results from stage-spedfic models, which estimated the
eff ects of changes in sibsize during each stage of childhood—nfancy, early childhood,mid
childhood @ late dhildhood—oneducation attained by age 19. 1t is clear that in terms of
statisticd significance, when modeled separately, the dfeds of change in sibsize differ
aaoss sage of childhoal. Changesin sibsize during the first 2 years of life, for example,
have no lasting consequences for educaional attainment (Table 3.3, Modd 1), while younger
siblings added in early (Model 2) and late (Model 4) childhoodreduce educaion by 0.18and
0.38grades, respedively. Losing younger siblings, in turn, is most important for educational
attainment when these siblings leave the househa d duing the index child’ s mid-childhood
(between ages 9-12), with a-0.43coefficient (Table 3.3,Mode 3), andin late childhood
(between ages 12-16) with a wefficient of -0.57(Modd 4). Finaly, effect of the lossof
older siblingsis exerted mainly in mid childhood,when the index child’'s educational

attainment is reduced by 0.35grades for every older sibling lost (Table 3.3 Model 3).**

™ The number of older siblings lost during late chil dhood (age 12-16) is the only change dfect that significantly
differs by gender. For boys, the dfed is -0.158 while for girlsthe effed is +0.196, however, neither of these
effectsis gatisticdly different from zero.
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In the full sample, then, it seems that the negative df ects of sibling additions and
losses are oncentrated mainly in the later years of childhood, letween ages 9 and 16.In the
ealy years, birth-age 9 only adding siblings to the househald between the agesof 2 and 9
affect the index child’'s education later in life.

Table 3.3: Effeds of changes in sibsize by stage of childhood oneducationa attainment

Birth-Age 2 Age 2-9 Age 9-12 Age 12-16
1) 2 (3 4
Change in Sibsize

# of younger sibs gained -0.100 -0.182 -0.183 -0.377
(0.118) (0.048)** (0.114) (0.107)**

# of older sibs gained -0.165 -0.085 0.113 0.063

(0.220) (0.140) (0.239) (0.240)

# of younger sibs lost 0.000 0.349 -0.434 -0.573
(0.000) (0.336) (0.198)* (0.201)**

# of older sibs lost -0.099 -0.063 -0.351 -0.035

(0.116) (0.089) (0.108)** (0.100)

Child Controls”

Average number of sibs -0.083 -0.084 -0.113 -0.119
(0.050) (0.051) (0.051)* (0.047)*

First born (vs other parity) 0.301 0.314 0.335 0.264
(0.146)* (0.135)* (0.121)** (0.120)*

Age when education assessed 0.454 0.461 0.489 0.537
(0.107)** (0.111)* (0.072)** (0.075)**

Male -1.311 -1.333 -1.241 -1.228
(0.133)** (0.136)** (0.131)** (0.133)**

Living in mom's household (ages 9 & 12) -- - 0.346 0.603

-- - (0.481) (0.564)

Household controls®

Log tot HH income 0.152 0.222 0.158 0.087

(0.059)* (0.060)** (0.112) (0.072)

Household assets 0.139 0.145 0.267 0.287
(0.032)** (0.033)** (0.035)** (0.033)**

Maternal education 0.224 0.208 0.153 0.153
(0.023)** (0.024)** (0.024)** (0.022)**

Maternal age 0.018 0.009 0.022 0.010

(0.016) (0.016) (0.013) (0.013)

Ethnic household -0.533 -0.509 -0.133 -0.033

(0.416) (0.405) (0.329) (0.266)

Extended family (vs nuclear) 0.088 -0.136 0.108 0.147

(0.152) (0.133) (0.142) (0.127)

# non-sib kids (<18) in household -0.065 -0.043 -0.065 -0.099

(0.038) (0.066) (0.118) (0.128)

# adults in household -0.070 -0.088 -0.123 -0.018

(0.046) (0.030) (0.050)* (0.064)
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Mother married to same spouse (ages 9 &

12) -- - 0.353 0.122
(0.286) (0.178)
Community dummy variables Coefficients not shown here for brevity.
Constant -1.019 -0.998 -2.586 -2.945
(1.904) (2.201) (1.651) (1.588)
Observations 1999 1969 1983 1912
R-squared 0.25 0.26 0.35 0.36

+Measured at beginning of interval unless otherwise noted.
Robust standard errors in parentheses. * significant at 5%; ** significant at 1%

Another aspect of the timing question is whether these changes in sibsize acossthe
diff erent stages of childhood have independent eff eds on educational attainment. Of
particular interest is whether the eff ects of sibsize dhange in the later stages of childhoodare
independent of changes that occurred earlier; and, whether sibsize changes in ealy childhood
work through changesin later stages to aff ect educational attainment. | addressthese
guestions by conducting regresson models with changes from multi ple stages of childhood
included in ore moddl. The results, provided in Table 3.4, ill ustrate the dfects of changesin
sibsize when educational attainment is regressed on: infancy-early childhood changesin
sibsize (Model 1); infancy-mid-childhoodchanges in sibsize (Modd 2); and, infancy-late
childhoodchanges in sibsize (Model 3).

Table 3.4 suggests that most of the stage-specific effeds hald, even when controlli ng
for changes that occurred in ather stages. The dfects that remain strong and significant, even
when changesin all other stages are mntrolled (Table 3.4,Model 3) are: (1) gaining younger
siblingsin ealy childhood; (2) losing older siblingsin mid-childhood and, (3) losing
younger siblings in late childhood.Further proof of the timing effedsisthat al of the
significant effeds are statisticdly different from the wefficientsin ather stages, suggesting

that change does affed children diff erently depending onwhen it occurs during childhood.
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The two effeds that change size and significance with the inclusion d changesin
other stages are: (1) the effed of losing younger siblingsin mid childhood(age 9-12); and,
(2) the dfect of adding yourger siblingsin late childhood(age 12-16). Both of these dfects
becmme insignificant in the full model. In the case of losing younger sibs in mid-childhood,
the dfed decreases from -0.43t0 -0.33and becomes insignificant when lagged sibling
changes areincluded (Table 3.4,Modd 2). The effed drops further to -0.16 when late
childhoodchanges are alded (Model 3). It seams that losing siblings in mid childhoodmight
be mediated ou by the inclusion d subsequent changesin sibsize, perhapsif losing a
younger sibling in mid childhoodaffeds education by increasing the chance of losing
ancther in late dhildhood This may occur, for example, if the younger sibling who leaves
ealier on establishes cial networks (aplaceto live nea schod, or work oppartuniti es) that
ease subsequent migration by other siblings. The effed of adding ayounger sibling in late
childhood,the other effect that becomes insignificant, remains ssmewhat strong in size when
past changes are included. The resulting insignificance may be due in part to the dfect
representing the awmulative dfed of past additions of younger siblings. Or, it may be dueto
correlation with changes in the previous dages. For example, gaining younger sibs during
ealy childhoodis correlated with gaining younger sibsin mid and late childhood(r = 0.3for
ead).

In sum, the results from Table 3.4 povide us with evidencethat some sibsize dhanges
over time ae alditive, and that children’s educational attainment may be affeded by multiple
changes acrosschildhoal. When thinking abou how the dynamics of sibsize during
childhoodaffect one’s educaion, we need to consider that chil dren may experience the

addition a lossof multiple siblings, and these dhanges at multi ple times during childhood.
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For example, in this ssmple, 7.7% of children gain at least one younger sibling in ealy
childhood(age 2-9) and lose & least one older sibling in mid-childhood(age 9-12); 17.3%
gainsiblingsin bah early andlate childhood(age 12-16); and, 9% gain bah younger
siblingsin ealy childhood and the lossof a younger sibling in adolescence. Over the aentire
period d childhood,multiple cdhanges may occur, with pdentially compounding effects on
education. For example, the lossof two dder siblingsin mid childhood(-0.45x2=-0.9) and
the lossof ayounger sibling in late childhood(-0.74) can reduce a ¢ild’'s educaion by
amost two grades (based on coefficients from Table 3.4, Model 3).

Table 3.4: Effeds of changes in sibsize by stage of childhood,including lagged effeds

Partial Effects

@ 2 3
Change in Sibsize Birth-Age 2
# of younger sibs gained -0.193 -0.166 -0.161
(0.128) (0.130) (0.127)
# of older sibs gained -0.066 -0.049 -0.050
(0.217) (0.223) (0.230)
# of younger sibs lost 0.000 0.000 0.000
(0.000) (0.000) (0.000)
# of older sibs lost -0.092 -0.157 -0.177
(0.133) (0.131) (0.139)
Change in Sibsize Age 2-9
# of younger sibs gained -0.221 -0.187 -0.146
(0.044)* (0.051)* (0.054)*
# of older sibs gained -0.041 0.018 0.013
(0.162) (0.157) (0.141)
# of younger sibs lost 0.324 0.359 0.358
(0.347) (0.381) (0.371)
# of older sibs lost -0.032 -0.076 -0.088
(0.102) (0.109) (0.119)
Change in Sibsize Age 9-12
# of younger sibs gained -0.219 -0.177
(0.119) (0.114)
# of older sibs gained -0.053 -0.012
(0.338) (0.331)
# of younger sibs lost -0.294 -0.150
(0.244) (0.234)
# of older sibs lost -0.464 -0.492
(0.126)** (0.125)**
Change in Sibsize Age 12-16
# of younger sibs gained -0.206
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(0.107)

# of older sibs gained 0.452
(0.240)
# of younger sibs lost -0.540
(0.202)*
# of older sibs lost -0.136
(0.097)
Child Controls”
Number of sibs -0.067 -0.009 0.009
(0.054) (0.057) (0.059)
First born (vs other parity) 0.435 0.505 0.562
(0.134)** (0.131)* (0.137)**
Age when education assessed 0.407 0.406 0.458
(0.100)** (0.096)** (0.091)**
Male -1.264 -1.288 -1.274
(0.135)** (0.134)* (0.139)*
Living in mom's HH (ages 9 & 12) 0.958 0.817 0.750
(0.303)** (0.294)** (0.290)*
Household controls”
Log tot HH income 0.115 0.137 0.132
(0.060) (0.060)* (0.066)
Household assets 0.121 0.116 0.108
(0.030)** (0.030)** (0.029)**
Maternal education 0.218 0.208 0.202
(0.024)** (0.024)** (0.024)**
Maternal age 0.003 0.006 0.010
(0.016) (0.016) (0.017)
Ethnic household -0.318 -0.281 -0.372
(0.361) (0.340) (0.342)
Extended family (vs nuclear) 0.138 0.156 0.148
(0.159) (0.160) (0.159)
# non-sib kids (<18) in household -0.031 -0.073 -0.066
(0.047) (0.034)* (0.047)
# adults in household -0.071 -0.030 -0.036
(0.034)* (0.046) (0.034)
Mother married to same spouse (ages 9 &12) 0.271 0.215 0.137
(0.191) (0.185) (0.181)
Community dummy variables Coefficients not shown here for brevity.
Constant -0.474 -0.385 -1.188
(1.945) (1.936) (1.868)
Observations 1902 1899 1863
R-squared 0.27 0.28 0.28

+Measured at birth unless otherwise noted.

Robust standard errors in parentheses. * significant at 5%; ** significant at 1%

Table 3.5 summarizes the results, showing the dfeds of average dildhood changes

in sibsize and stage-specific models that have significant effeds (all but infancy). The stage-
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spedfic models are separated into the total eff ects versus dired effeds when changesin
sibsize from the other stages are present. As Table 3.5ill ustrates, this gudy foundthat the
eff ects of sibsize on education are entirely negative and strongest when considering the
average number of siblingslost or gained throughout childhood.Thisindicaes suppat for
the ideathat changes over time ae alditive and cumulate into major disadvantages in
educaional attainment.

Table 3.5: Comparison d effeds of changesin sibsize by stage of childhood
(from Tables 3.2-3.4)

Stages with Significant Effects

Average
changes Age 2-9 Age 9-12 Age 12-16
birth- Total Partial Total Partial Total Partial
age 16 effects effects effects effects effects effects
Change in Sibsize
# of younger sibs
gained -0.486 -0.182 -0.146 -0.183 -0.177 -0.377 -0.206
(0.139)**  (0.048)** (0.054)*  (0.114) (0.114) (0.107)** (0.107)
# of older sibs gained 0.249 -0.085 0.013 0.113 -0.012 0.063 0.452
(0.413) (0.140) (0.141) (0.239) (0.331) (0.240) (0.240)
# of younger sibs lost -1.469 0.349 0.358 -0.434 -0.150 -0.573 -0.540
(0.324)**  (0.336) (0.371) (0.198)*  (0.234) (0.201)**  (0.202)*
# of older sibs lost -0.586 -0.063 -0.088 -0.351 -0.492 -0.035 -0.136
(0.217)* (0.089) (0.119) (0.108)** (0.125)**  (0.100) (0.097)
Observations 2005 1969 1863 1983 1863 1912 1863
R-squared 0.30 0.26 0.28 0.35 0.28 0.36 0.28

Table 3.5also shows that the lossof younger siblings ssems to exert the strongest
negative dfect ontheindex child s educational attainment. Much of this effed occurs when
younger siblings are lost during late dhildhood,when important dedsions are made ébout
continuing onto high schod. The negative effect of losing an dder sibling (the second
largest effed), however, seemsto be accourted for mainly by those older siblings lost during
mid-chil dhood.Comparing these two effeds, it may be that losing a sibling in mid-childhood

means delaying progressin elementary schod, whilelosing asibling in late childhoodmeans
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delaying high schod, which may be harder to return to and thus have more serious
consequences.

In additionto highlighting the fad that timing of changesin sibsize seem to matter for
educaiona attainment, Table 3.5also reminds us that age of the siblings matters. Thereisa
diff erence between losing an dder sibling and losing a younger sibling, whichisrefleded in
the different coefficients in the average childhoodmodel aswell asin comparing stage
eff ects. The large negative impad of losing younger siblings may be due to the fad that they
move out to pursue elucational oppatunities at the ast of schoding for the index child.

When dder siblings move out, they also seem to take resources with them that reduce
theindex child’s educaional progress The lossof an dder sibling may result in new non
schod resporsibiliti es for the index child and less sippat for the index child’s educaion diwe
to limited econamic or socia (especially time) resources that remain in the househald. The
lossof older siblings may nat be quite a harmful as the lossof younger siblings because
older siblings take fewer resources with them when they leave (if they are going to work or
marry, say, rather than attend schod). Thus, it may be that the stage eff ects reflect both the
life curse of the siblings, as well as that of the index child. If older siblings leave when the
index child is between 9and 12years old, they may be schod age and perhaps pursuing
educaional oppatunities. Several years later, when the index child is between ages 12 and
16, the older siblings who leave & that point may be past their schoding years, and thus have
no regative dfect ontheindex child’'s educaion.

It isimportant to nde another passhble explanationfor the differencein effeds of the
lossof younger and dder siblings found tere. Sincerelatively few index chil dren experience

the lossof ayounger sibling (13%) compared with the lossof an dder sibling (47%) during
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childhood,the large effed of the lossof a younger sibling may refled a serious family isuue
that required the younger sibling to move out, or that the sibling died. It is passble, then, that
the lossof ayounger sibling may have such a strong negative dfect on educaional
attainment becaise it refleas a magjor family problem or shock. The dfed of losing an dder
sibling, however, is more likely related to namal family growth/aging transitions, and the
changes in resource distribution acampanying those transiti ons.

Discussion

Househad and family contexts during childhoodaffed individuals cognitive and
socia development, and aacessto econamic resources, with pdentially important effeds on
educational attainment. Educaiona attainment, in turn, has important implications for
individuals well-being in childhoodand successlater in life. Childhood hosehad/family
contexts, then, can create lasting social inequaliti es. This paper focuses on adynamic aspect
of the dhildhood howgehold/family context—number of residentia siblings—and hav
changesin this context throughout childhoodcan affed individuals' education attained by
age 19. Most research on sibsize provides only a snap-shat of children’s lives and misses
bath changesin sibsize as well as differencesin the dfeds of these dhanges depending on
when they occur during childhood.

To advance sibsize literature and ou understanding of the larger stratification
process | apply alife course perspedive to the question d how sibsize df ects education,
giving attention to change and timing in estimating the relationship between residential
sibsize and educational attainment. | answer threemain research questions: (1) How do

changesin residentia sibsize during childhoodaffed individuals educational attainment; (2)
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Do these effeds differ by stage of childhoodwhen the changes occur; and (3) Do these
eff ects differ by younger versus older siblings?

The results suggest that in this sample of individuals during childhood,changesin
sibsize ae extensive and, owerall, reduce dildren’s educdiona attainment. Changesin
sibsize, bah adding and losing siblings, have negative df ects that are independent of number
of siblings already existing in the household and a dnild’ s birth order. The negative dfect of
the aldition d ayounger sibling is consistent with the resource dil ution hypothesis and
empiricd literature to date, which suggests that the changing environment and reductionin
resources of al types that come with the birth of a sibling reduces a child’s educaional
attainment. The dfeds of change in sibsize net of sibsize & the beginning of the stage further
suggest that resources may be particularly stretched duingtimes of change. This suppats
existing reseach onthe negative dfects of asibling birth (Baydar, Greek, and Brooks-Gunn
1997 Baydar, Hyle, and Brooks-Gunn 199).

The negative dfeds of deaeasing residentia sibsize, however, are not entirely
consistent with the resource dil ution hypothesis, and provide new evidence that siblings
movement out of the household may also strain resources. The static version of resource
dil ution theory suggests that fewer children in the household would increase the resources
direded towards a given child’s educaion. However, the dynamic goproad to sibsize taken
in this gudy suggests that reducing the number of siblingsliving at home may reduce
resources provided to an index child. This may be due to the lossof siblings who were
providing resource to the househald (time or income), or due to siblings who leave taking
parental resources (namely, financial suppat) with them. The negative dfeds of decreasing

sibsize dso may refled increased howsehold social disorganization in times of change, and
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that this disorganization reduces parental suppat for the index child’s education, at least
temporarily. Given the cumulative nature of the educaion system, these temporary set backs
may then lead to reduced levels of education attained by age 19.

The results presented here also show the importance of timing, asthe dfects of
changesin sibsize diff er acossthe stages of childhood.The aldition d younger siblings,
athouwgh generally negative for an individua’ s throughou childhood,is only significant in
ealy childhood(age 2-9) when controlli ng for al changes acrossall stages (i.e., Table 3.4,
Model 3). Thisfinding is consistent with the ideathat key cogniti ve development and schod
preparation (socia and learning) is happening during this gage and reducing resources and
the cognitive leaning environment that comes with a younger sibling during thistime can
have lasting effeds. More spedfically, this gage includes chil dren’s entranceinto schod,
which may be delayed with the aldition o a new sibling. Delayed schod entry, in turn, can
lead to lower levels of educational attainment. Gaining younger siblings may reducethe
cognitive stimulation, socia/l earning suppat, and econamic resources adults can giveto a
child duing this criticd period.

The negative dfeds of the lossof siblings are mainly concentrated in the later stages
of childhood,ages 9-16. These may be the stages when losing a sibling means a cild must
work to suppat the family, resulting in delays or early terminationin schooling. Thisis
particularly likely in poa househadlds (i.e., the majority of this ssmple). Losing older siblings
in middle dhildhood @ yourger siblingsin late childhood fave important negative dfectson
an index child’'s educaion. Given the mmmon accurrenceof losing an dder sibling, these
changes likely reflead normal househad and family transitions as sblings age and more out

to pusue eucationa or other oppatunities. The dfects of older siblingsin mid-childhood
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may be that these siblings are leaving to pusue schod oppatunities at the detriment of the
index child’s shoding. When an index child reaches adolescence, however, his’her younger
siblings are of prime schod age and may be leaving to pusue their education. As previously
mentioned, thowgh, the large dfea of the relatively infrequent event of losing a younger
sibling may be due, in part, to some sort of family shock, perhaps even the deah of the
sibling, which requires the index child to leave schodl.

The results provided here highlight new andimportant findings in relationto bah
sibsize and the broader family structure literature. First, the results show that changesin
family structure may be as or more important than family structureitself. Thisis suppated
by the findings here that neither number of residential siblings nor birth order has an
independent effect on educational attainment. Rather, the aldition and loss of siblings over
time seansto be the most significant for children’s educaional attainment. This not to say
that sibsize does not matter, sincethose with more siblings are more likely to experience
these dhanges. The findings emphasize that family structure, and sibling structurein
particular, canna be viewed staticdly. The movement of siblingsinto and ou of the
househald is an asped of children’slivesthat has been neglected in the literature to dete, bu,
as the findings here suggest, may have important consequences for their well -being during
childhoodand social status as adults.

Sewnd,when assesgng change in sibsize, it isimportant to deli nede the types of
changes. If one wereto view sibsize, and its change, linealy, the negative eff eds of both
increasing and deaeasing sibsize would na be alequately captured. Further, the focus on
onetype of change, namely births, leaves out a key demographic processthat affeds

children’slives: sibling migratiorn/residential mobili ty. In fact, deaeasing sibsize (mainly due
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to migration a residential mohili ty) seemsto have stronger negative dfedsona dild’'s
education than changes that ensue with additions to the family. Out migration o siblingsis
commonin virtually al cultures for educaion, marriage, work and aher reasons. Thus, more
attention readsto be paid to haw siblings learing the househald affea children who are | eft
behind, and more generally to haw siblings' life courses intersect with an individual’slife
course.

Finally, timing matters. These dfects canna be viewed accurately withou taking into
acourt when they occur in a dhild’slife course. Delineding timing issues may be
particularly important in understanding why some studies find regative dfeds of sibsize, and
othersdo nd. When viewed crosssedionally or during one stage of childhood, oe must be
caeful abou interpreting the dfeds of sibsize and change in sibsize during childhood.This
study suggests that in the case of educational attainment, family dynamics during multiple
stages of childhoodmatter in dfferent ways. The dfects of adding a younger sibling seem
most pronourced in ealy childhood,and most likely work through decreasing cognitive
abili ty, with lasting consequences for educationa attainment. Changesin sibsize later in
childhoodalso matter, although more likely through straining econamic and social resources
neealed to suppat a dild in their schoding years. Changesin sibsize may affed individuals
educaiona attainment both through decreased cognitive aili ty and fewer resources needed
to adhieve higher levels of educaion. The other asped of timing to consider is when changes
occur in the life curse of other members of the family. In this case, older and younger
siblings have different effedsonindividuals educaion ower time, na only because of the
age of theindex child, bu aso dwe to the age of the sibling (in this case assessd in relative

to the age of the index child) and their life course transitions.
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Taken together, these findings ill ustrate the need for dynamic theories of family
structure andtheir effedsonindividuals' lives. In terms of the sibsize literature, a dynamic
resource dilution model may be particularly useful. Since dangesin sibsize ae generaly
negatively related to educaional attainment, the results here suppat the mntinued use of a
resource dil ution theory. However, this theory needs to be adapted to consider the dhanging
eff ects of siblings over time, and hawv siblings may take resources out of the household when
they leave. Subsequent research shoud also buld onthe timing isaues highlighted here to
further conceptuali ze when and hav househaold and family contexts most affed individuals
lives. Asthis dudy shows, ealy childhoodcontexts, although key to certain outcomes, are
nat the only contexts that matter. Given the past emphasis on ealy childhood, more studies
of mid andlate dhildhaood, and those that compare mntexts aaoss $ages, may yield further
insightsinto how social contexts, and family structure in perticular, may affed individuals
lives.

It shoud be noted that these conclusions are based ona sample that islimited in terms
of size, historicd context, howsehold socia status, and geographic locaion. This gudy
provides aview of the dfeds of changes in sibsize for a sample of children whowere bornin
Cebu, Phili ppinesin 1983/84. Thus, the historicd context that provides a baddrop for this
study isone of ahigh bu generally declining fertility rates, and relatively poor
socioeanamic condtions. Of particular concern for these findingsis that recent papers have
compared the dfeds of sibsize acosscohatsin developing courtries, finding the effects to
be stronger for later cohorts when fertili ty rates were lower (Razzagque, Stredfield, and Evans
2007). In the study of change in sibsize, however, it may be that higher fertili ty contexts

during early childhoodmean more sibsize transitions over time, and perhaps larger
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reductions in educational attainment later on. Because thisisasingle ahort study, | am not
able to determine whether the change andtiming eff eas foundhere ae somehow related to
theinitial or changing historicd contexts as the dildren age.

A secondissue of generalizability isthat the househadldsin this sudy tended to be
poa, married coude househalds. Thus the results can only be generalized to children living
in such howsehalds. It may be the diangesin sibsize ae particularly relevant for childrenin
poa househalds because they experience more extensive change than those in better off
househalds, perhaps as areflection d family survival strategies. Further, in poa househalds,
these dhanges may have more meaning for their educational attainment due to resource
constraints. Thiswill be animportant ideato test in future reseach by comparing effeds of
changing sibsize on children in poa househadds across ®ttings, and in samples with alarger
range of socioeanamic condtions. The final generaizabili ty issueis that this gudy was
condwcted in Cebu, Phili ppines. Thus, technicdly, the findings canna be generali zed beyond
Cebu. However, because the househadds included in the sample have similar condtions as
other poa househalds in the Phili ppines, the study may be somewhat generali zed beyond
Cebuto poa, married couple househalds in the Phili ppines.

The other limitation d this gudy isthat although | was able to control for some
unolserved eff ects at the community level, | do ot acount for unobserved dff erences
among children and their famili es that may be causing the relationships found.Although it
has been pasited that unobserved parental attitudes and abiliti es aff ect both family size and
children’s educaion, it isnot clea that the same fadors would be related to change in sibsize

and education na the timing patterns found rere.
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Given the limitations of this gudy, then, empiricd work remains to more fully
understand the dynamics of childhoodsocia contexts and the dfedsonindividuals
educaion. The findings here suggest the potential importance of the dynamics of sibsize, and
the nead for subsequent reseach to further test the importance and timing of diff erent aspects
of change in sibsize acrossdiff erent settings, for diff erent outcomes, and for househalds with

a broader range of socioeconamic condtions.
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CHAPTER 4: CHILDHOOD INCOME & WEIGHT DISPARITIES
INTHE TRANSITION TO ADULTHOOD

Introduction

The importance of childhood condtionsto individuals hedth is of interest to
sociologists aiming to better understand the development of social inequalities over thelife
course (Conley and Bennett 200Q Conley and Bennett 2001; Haas 2006 Palloni 2006).
Although thereis adeveloping body of literature that highlights the importance of childhood
resources for hedth later in the life murse (Case, Fertig, and Paxson 200% Foley 200Q
Holland et al. 200Q Makinen, Lagsonen, Lahelma, and Rahkoren 20), two recent reviews
of the literature suggest the relative lack of research in this areagiven the importance of the
topic (Conger and Donnellan 2007 Palloni 2006. Particularly ladking is adeveloping
courtry view of these stratification processes that begin in childhoodand cumulated over the
life murse.

The purpose of this paper isto provide new insights into the role household econamic
resources during childhood day in the development of hedth d spariti es, measured here by
weight status. | investigate the role of childhoodincomein affeding individuals BMI at
average age 19in the Phili ppines. At age 19, individuals are biologicdly adults, while
socialy they are beginning the transition to adulthood. This transition is atime when
individuals make choices abou jobs, further education, marriage and aher aspeds of life that

will affed their future health and socioeconamic status. Y oung adults with exceedingly low



or high BMI may be forced into worse jobs or job condtions (Carr and Friedman 2005
Tuncdi, Li, and Willi ams 2006, have lower health-related quality of life (Sach et al. 2007,
and suffer from illnesses and ealier mortality (Flegal, Graubard, Willi amson, and Gail 2005
Katzmarzyk, Craig, and Bouchard 2001 Khongsdier 2002, compared with individuals with
norma BMI. In developing courtries, the literature on cumulative disadvantage related to
BMI finds that high BMI contributes to further health risks, such asincreased blood pesaire,
in aduthood(Adair 2007; Mishra, Arnad, Semenov, Hong, and Mukuria 2006, Tesfaye,
Nawi, Van Minh, Byass Berhane, Bonita, and Wall 2007). Reseach aaoss settings, then,
suggests that abnormal BM1 in early adulthoodcould pu individuals on trgjedories of
socioecnamic and further hedth dsadvantage with lasting effeds throughout adulthood.

In this gudy | am particularly interested in comparing the different effeds of
childhoodincome on owerweight and undrweight status for the same sample of individuals.
BMI at these two ends of the spedrum may represent distinct social and developmental
processes. Underweight is often caused by ladk of sufficient, quality foodand repeaed
ill nesses during childhaod, which can lead to severe stunting and wasting during childhood
and low BMI in adulthood.Overweight, in turn, isinduced largely by changing eating and
exercise patterns over the life ourse, and encompasses hedth behaviors that may be
developed duing childhood with lasting consequences for adult BMI. Given the potential
differencein the processes that lead to being under-and overweight in the transition to
adulthood,| investigate whether income during childhood las smilar eff ects on these two
weight outcomes.

Sewnd, this research tests whether income & diff erent periods of childhood las

distinct effeds onindividuas' weight status at the transition to adulthood.Developmental
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and ealy origins research would suggest the importance of income in infancy and early
childhood,sincesocia and hedth condtions ealy in life set have long term impli cations for
adult hedth (Alderman, Hoddnott, and Kinsey 2006, Barker 199Q Gigante, Horta, Lima,
Barros, and Victora 2006). However, it may be that income in later stages of childhood fas
more of an effed onindividuals BMI in adulthood by influencing behaviorsin mid and late
childhoodwhen individual s begin to make more deasions abou what to eat and the extent
andtype of physicd adivity (Chen, Martin, and Matthews 2006 Chen, Matthews, and Boyce
2002. Assessng childhoodincome & multiple points in time for underweight and
overweight status may provide important insights into the role that income plays at different
pointsin childhoodin determining individuals' health as they are poised to enter adulthood.
| measure underweight and owerweight status through oljective measures of BMI, an
indicaor of body fat (weight/height?) that is used crossculturally to assssbath underweight
and owrweight/obesity problems among chil dren and adults. Overweight and okesity have
bemme serious hedth problemsin the developed world, andisincreasingly relevant in
developing country settings (Popkin and GordonLarsen 2004 Prentice 2006). At the same
time, low BMI, or thinness is gill prevalent in developing courtries where the poarest
popdations ladk resources to provide their chil dren with basic nutrition (The World Bank
2004), with lasting consequences for adult hedth (Khongsdier 2002Hadden, 2003 #232}In
developing courtries, then, bah excealingly high and low BMI are sources of hedth
disparities that begin during childhoodand can last alifetime. Utili zing the Phili ppines as the
setting of my study provides both a developing country view of the origins of hedth
disparities, as well as a context of the dual nutritional hedth burden (FAO and Nations

2001). This context makes it possble to assess with consistent measures and comparable



statistica models, whether and when eanomic resources during childhoal influencethe
development of both urderweight (undernourished) and overweight (overnourished) adults.
Theoretical Background

Although individuals experience multi ple contexts during childhood,the househdd is
one of the key contexts that influenceindividuals growth and development due to the
dependenceof children on their househalds for social, eanamic and emotional resources
neealed for healthy development (Duncan, Boigoly, and Harris 2001). Schoadls, communiti es
and work places may become important contextual influences asindividuals age; however,
during childhood(birth-teen years) the influence of these contextsisfiltered throughthe
househadd, which islargely resporsible for the dlocaion d resources (of al types) to
individuals during chil dhood.

One aspect of the household that plays an important role in chil dren’ s healthy
development is aacessto ecnamic resources. Household econamic resources have been
theorized to aff ect hedth through the aili ty to aff ord the goods, services, and time required
for providing adequate nutrition and hedth care to members of the household (Conger and
Donrellan 2007 Mayer 1997). Hedth-promoting resources include sufficient amourts and
quality of food, shelter, clothing, hedth care, water, or sanitation services. Children’s hedth
may also betied to parental time, which is constrained in lower income househalds, nealed
to provide these material goods and care for their chil dren. Furthermore, low levels of
emnamic resources may put stresson parents, reducing their abili ty to provide proper
physicd and mental support to their children (Conger and Donnellan 2007 Mayer 1997).
Childhood poerty may also pcse risksto hedth duing childhoodand adulthoodthrough the

ladk of good Fealth behaviors leaned ealier on due to time, money and knowledge
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constraints. Lesshedthy parental behaviors may diredly harm children’s hedth, and
socidlize dildren into using poa hedth behaviors themselves with |asting consequences for
their hedth in adulthood(Singh-Manoux and Marmot 2005. Finally, the lack of income
pases dructura constraintsto howsehaolds, reducing their accessto safe and hedthy
communities. Children in poa househalds, for example, may have increased expaosure to
palution, crime, and risky heath behaviors (drug and acohd use, early initiation d sexual
adivity, etc,) through househad surroundngs and schodsin poaer areas (Leventha and
Brooks-Gunn 20@).

These theories have been developed mainly to explain how childhoodcircumstances
affect child oucomes. Lesswork has been dane to theorize ébou the pathways that lead from
childhoodeanamic conditionsto adult hedth oucomes, the focus of this gudy. Although
the purpose of this dudy is naot to test pathways, conceptuali zing how income during
childhoodmay affed hedth later in the life murse provides an important theoreticd base for
my study hypotheses.

| theorize threemain pathways through which econamic condtions may work to
influence health in adulthood,including weight status (seeFigure 4.0 kelow). First,
househad econamic resource during childhoodmay induce health problems in chil dren that
cumulate and/or last into adulthood.For instance childhood poerty may lead to ladk of
quality food,which leads to undernutrition (stunting or wasting) and low growth rates during
childhoodand short stature or thinnessas an adult. Thisisabiologicd pathway (labeled as
“physical development” in Figure 4.0), where social condtions influencechild hedth, and
child hedth influences adult hedth. In the social scienceliterature, this pathway is often

referred to as “selection”’, where disadvantaged children become disadvantaged adults



(Conger and Donnellan 2007, Palloni 2009. In the case of weight disparities, income during
childhoodmay set children on poo growth trgedories, which may result in either
underweight (Walker, Chang, and Powell 2007 or overweight (Popkin, Richards, and
Montiero 1996 status later in life.

Figure 4.0: Theoreticd model of how childhood hosgehdd income dfeds adult hedth
Schooling

Household Health in
income during transition to

childhood \development dulthood
Health /

behaviors

Physical

Seoond, powerty and par hedth in childhoodmay lead to less €hoding, which
increases hedth risk further during childhoodand as adults (Wickrama, Conger, Wallace
and Elder 2003. Thisisrelated to the life course processof cumulative disadvantage
(DiPrete and Eirich 200B), where dildren who are sicker are lessinvolved in schod or get
fewer years of schoding, and become even lesshealthy as they move through childhood.
Thus, less €£hoding may inducepoarer hedth duing childhood, poducing a aumulative
disadvantage of sicker, lesseducated children arriving in adulthoodwith underweight or
overweight problems. Although reseach islimited, thereis some evidence to suppart this
cumulative disadvantage processduring childhoa (Daniels and Adair 2004) and from
childhoodto aduithood(O'Rand and Hamil-Luker 2005. Schoding may be particularly
important to nurition-related oucomes, since schoals provide physical adivity and examples
of hedthy behaviors that may not be taught at home.

Finally, howsehad income may be related to risky parental and child hedth

behaviors. Unhealthy parental behaviors may include insufficient ill nessprevention a
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treament (i.e., na getting children vaccinated, not attending preventive visits, na following
medicd advice), purchasing and preparing unhedthy foods, and providing role models and
home environments that promote sedentary behavior. These behaviors, and hedth problems
that developin children as aresults, may lead to individual children’s developing their own
risky behaviors related to diet, exercise, substance duse, and general care of their own
hedth. These behaviors during childhoodmay affect adult hedth diredly by producing risky
hedth behaviors that last into adulthood,and through their influence on children’s physicd
development, which then aff ects adult hedth (see Figure 4.0). The direct effeds through
individuals own behaviorsisrelated to the process of socialization duing childhood,in
which behaviors learned ealy onin childhoodset individuals on paths of unhedthy
behaviors into adulthood(Singh-Manoux and Marmot 2009. Sociali zation duing later
stages of childhoodmay also accur outside the househald; however, howsehao d income may
be an important determinant of this external sociali zation processby aff ecting the types of
socia networks and adiviti es in which children are involved.

Although thereislittl e reseach comparing the dfeds of childhoodeconomic
resources on dff erent types of hedth oucomesin adulthood,| hypothesize that some hedth
outcomes may be more aff eded by econamic resources than ahers; and, that the theoretical
pathways may work diff erently acosshedth oucomes. In terms of weight outcomes, it
could be hypothesized that underweight status in adulthoodis more heavily influenced by
househad resources early in childhood,sinceits origins are often through ealy physicd
growth patterns (Alderman, Hoddnatt, and Kinsey 2006 Martorell and Habicht 19869.
Househdd income during childhoodmay influence alult underweight status through

physicd development and perhaps sshoding mechanisms, which keep children onalow
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growth path into adulthood.Overweight, to the extent that it is developed later during
childhoodmay be less ®nsitive to howsehad income during ealy childhood,and more

aff ected by resources later in childhoodand into adulthood. Althouwgh there ae biological
origins of adult obesity in childhood,the strongest pathway from chil dhaod income to
overweight status in adulthoodislikely to bein conditioning individuals' hedth behaviors as
they move through childhood.Childhood fedth behaviors, in turn, may be influenced by
parental health behaviors (through sociali zation) that may differ by ecnomic status.

Anather isaue related to how childhoodeanamic condtions affed adult hedth isthe
consideration d timing, i.e., when individuals experience diff erent econamic condtions. Life
course and devel opment research suggests that social contexts grow and change over time &
individuals age (Elder 1985), and empirical evidence suggests that household econamic
condtionsin bah developed and developing countries can vary substantially over time
(Baulch and McCulloch 2002 Berthoud 20031 Dearing, McCartney, and Taylor 2001,
Duncan, Y eung, Brooks-Gunn,and Smith 1998 Strohschein 2005h Y agub 2002. Thus, the
househald an individual is born into may differ dramaticdly from that in which he/she lives
during mid o late childhood.

Literature related to “timing” of childhoodcontexts generally posits diff erences
between “early” and “late” effects. Hedth deficiencies caused by the ladk of resources early
in childhoodmay have more serious consequences for childhoodand adult status, since much
of the aognitive and physicd growth patterns of later life ae set ininfancy and ealy
childhood(Martorell and Habicht 1986. Household resources may have the strongest effeds
during early childhoodalso becaise that is when individuals depend so much onthe

househald context for their survival and well being (West. 1997. Other research suggests
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that income & later stages of childhoodmay further affea adult hedth through cumulative
hedth insults (Case, Lubotsky, and Paxson 2003 or by influencing health behaviors later in
childhoodand adadlescence (Chen, Martin, and Matthews 2006 Chen, Matthews, and Boyce
2002.

Developmental theory highlights more spedfic stages in childhoodthat may be
particularly sensitive to contextua influences (Bornstein 1989; and BMI-related research in
particular suggests that infancy, early childhood(between ages 5 and 7), and mid childhood
(puberty, around age 11 a 12) are key biologicd periods when changesin bady compaosition
may have lasting effeds onindividuals risk of obesity as adults (Dietz 1994 Lawlor and
Chaturvedi 2006. Thus, it may be that childhood hogehdd contexts matter more & these
particular stages for adult overweight status, due to the nature of individual physica growth
patterns.

In considering the potential timing eff ects of childhood howsehold contexts on adult
hedth, | hypathesize that, na only will timi ng matter, bu that the timing effeds may differ
by whether the outcome is underweight or overweight status. Broader sociological studies
that consider the timing of househald contexts during childhood onsocial status outcomes
(educaion and nan-marital childbeaing, mainly) suggest the importancein dstinguishing
“ability” from behavioral outcomes. In his gudy on the timing of poverty for educaional
outcomes, Guo (1998 distinguished oucomesrelated to individuals' ahbility (stable
individual trait related to the rate of leaning) and achievement (measure of what has been
leaned and performance). A key element of the distinctionis that achievement is more
behaviora inits orientation, while aility isatrait that is developed early on before

individuals being to shape their own lives with decisions and motivation. The paper
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suggested that ealy childhoodenvironments, powerty in this case, may have more to dowith
setting individuals' on stable aognitive aoility trajedories, while later childhood
environments may alter individuals behaviors related to schod achievement (Guo 1998.
Two ather papers suggest simil ar ideas when interpreting the timing of childhoodcondtions
onindviduals educaion and nonmarital birthsin ealy adulthood(Duncan, Y eung, Brooks-
Gunn,and Smith 1998 Hill, Y eung, and Duncan 2001). Both pepers find that lower income
in ealy childhoodmatters most for educaional outcomes (perhaps representing mostly an
eff ect on abili ty), while only househadd incomein later chil dhoodinfluences nonrmarital
childbeaing (a behavioral outcome).

The threepapers taken together provide alditional insight into the potential timing
eff ects of childhoodincome for health oucomes. Early childhoodincome and aher socia
contexts may be particularly important for individuals' cognitive and physicd growth, with
lasting consequences for adult hedth measuresthat are relate to “health paential.” This
includes measures that may be determined largely in the ealy years of life and caried onto
adulthoodthrough physical development pathways. Being underweight in aduithoodmay
represent ameasures of hedth paential to some degree sincethase who arrive in adulthood
with very low BMI (thin adults) may be those whose low height or weight in ealy childhood
could na be made up later on. At the same time, childhood hosehald contexts later in
childhoodmay be more important for adult hedth oucomes that are more mall eable to
individuals' behaviors and dedsion making as they move through childhood.Being
overweight as an adult may reflea more behavioral influences as individuals begin to make
dedsions abou what to eat and physicd activity, and thus be more dfeded by household

incomein later childhood periods. Thus, it is passble that income during childhoodwill have
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distinct timing effeds ontherisk of being underweight and owerweight due to the nature of
the distinct BMI outcomes, one which represents more hedth pdential established ealy in
childhood(underweight), whil e the other (overweight) reflectsindividuals behaviors as they
move through childhood.

In considering these theoreticd ideas, | pose multiple research questions amed to
move forward ou understanding of the development of hedth disparities: (1) Arethere
lasting effeds of childhood hosehad income onindividuals' weight status as they transition
to adulthood(at average age 19)? (2) If so, daes childhood hosehad income dfed the
probabili ty of being underweight and owverweight equally? (3) Does household income &
different periodsin childhood diff erently aff ect weight status at age 19? (4) Are the patterns
of timing effeds smilar for underweight and owerweight outcomes? | now turn to asummary
of the existing empiricd research related to these questions.

Empirical Literature

Reseach onhedth dsparities aaoss €ttings points to the importance of the
childhoodcontexts, in particular socioeconamic status, for hedth in bah childhoodand
adulthood(Case, Fertig, and Paxson 2005 Foley 200Q Hedon, Forste, Hoff mann, and Flake
2005 Holland et al. 2000 Makinen, Lagsonen, Lahelma, and Rahkonen 2006). In
developed courtries, multi ple studies show suppat for a paositive relationship between
ecnamic resources during childhoodand adult physicd hedth (Case, Fertig, and Paxson
2005 Foley 200Q Li, Manor, and Power 2004 Lundbkerg 1993 O'Rand and Hamil-Luker
2005 Poulton, Caspi, Milne, Thomson, Taylor, Sears, and Moffitt 2002 Wickrama, Conger,
Wallace and Elder 2003). In terms of weight outcomes, the main findingsin developed

courtries are related to overweight problemsin adulthood.In these settings, being poor is
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related to being overweight due to the mnsumption d low cost fast foodand ather unhedthy
diet items and lessphysica adivity among individuasin lower socioecnomic groups. The
higher income groups are able to afford lower fat, hedthier food,and engage in recredional
physicd adivity (Popkin 2001 Popkin and Gordon-Larsen 2001). Much reseach has been
conducted in developed country settings, including life-course oriented research, which has
founda negative relationship between howsehold socioecnamic status during childhoodand
adult overweight/obesity (James, Fowler-Brown, Raghurethan, and Van Hoewyk 2006
Parsons, Power, Logan, and Summerbell 1999 Power and Parsons 200Q Power, Graham,
Due, Halgvist, Joung, Kuh, and Lynch 2005.

In developing courtries, there are fewer studies of childhoodeamnamic conditions on
adult outcomes. Limited research onthe dfeds of childhoodeanamic resources on
undernutrition (stunting) at the transition to adulthoodsuggests that household income &
birth may help increaseindividuals height in early adulthoodin Brazil . Some of this eff ect
may have been mediated by theinclusion d birthweight and gainsin height by age 4, bu
even with these variables in the model, income at birth remained pasiti vely related to height
at age 19 (Gigante ¢ al. 2006. This suggests the lasting importance of household income &
birth for low height at age 19, with some dfeds working through physical growth in ealy
childhood.

Ancther relevant study considered the eff ects of childhoodsocioemnamic contexts
on high BMI in Cebu, Phili ppines. The study found that socioeconamic status (an index
including per cagpitaincome, assets and maternal educaion) at birth and changes between

birth and age 18increased BM| in males but reduced BMI in females at average age 21*2

12 The negative dfed for girls may have been related to urban, high-classgirls dieting to fit the thin western
“movie star” body image (Adair, 2007)
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(Adair 2007). This paper, suggests the importance of household econamic resources during
childhoodfor BMI at the other end d the spedrum; however, it does not explore the dfeds
of househald income per say, timing effeds, or effeds for underweight versus overwei ght
status in adulthood.

Empiricd research related to the timing of household income dfeds point to the
importance of househald econamic resources during early childhood(Berthoud 2001
Cooper, Arber, and Smagje 1998 Duncan, Y eung, Brooks-Gunn,and Smith 1998 Guo 1998
Korenman and Mill er 1997 Mill er and Korenman 1994). However, thereis aso evidenceto
suggest that increasing econamic resources later in a dhild’slife may be important for putting
children badk onanormal hedth path (Adair 199; Eckhardt 2004 Martorell, Khan, and
Schroeder 1994 Tanner 1981); and that econamic deficits later in childhood can further
harm children’s hedth (Case, Lubotsky, and Paxson 2002 Currie and Stabile 2003. One
study to date has considered timing of socioeanomic status during chil dhood for adult hedth
using the British Cohart Study. This gudy finds that social classat age 7 is a significant
predictor of obesity anong women, and socia classat birth and age 23 to predict obesity
among men (Power, Manor, and Matthews 2003. This provides evidence that, in a
developed courtry setting, there may be timing differences in the dfeds of family
socioeanamic status during childhood oredult overweight status. However, this gudy does
nat test for househadd income dfeds. Compared to the static measure of socia class
househad income may be even more likely to have diff erent effeds on BMI over time, to the
extent that it changes more and may alter consumption and adivity patterns throughou

childhoodmore than social class



In short, recent reseach onhedth dsparities suggests the importance of childhood
househald socioecnamic contexts for adult hedth acoss €ttings. The developing courtry
setting, however, provides an additional chall enge of investigating the role of childhood
eqonamic resources on both traditiona (i.e., underweight) and modern (i.e., overweight)
hedth problemsin adulthood.Thereisinsufficient evidenceto date to determine whether
childhoodecnamic conditions are important for adult hedth in developing courtries, andin
particular how the dfeds may differ for different types of hedth problems. Literature onthe
eff ects of househald income & different points in childhoodsuggest potential for both ealy
and late, and even stage-spedfic eff ects on hedth in the transition to adulthood. However, no
clea picture has emerged regarding the relative importance of the timing of childhood
income on hedth in early adulthood, no whether these dfeds may differ by whether the
hedth oucome refleds physicd development versus behavioral influences.

My study builds onthis body of research related to childhoodcontexts and adult
hedth by investigating the role of childhoodeamnomic contexts from birth to age 16in
determining BMI-related weight status in early adulthood(age 19) in the Phili ppines. My
first contribution, then, isto assesswhether ealy adult hedth is affeded by childhood
househadd income in a developing courtry setting, where longitudinal reseach on redth
disparitiesis limited. Secondy, | also consider whether childhood hosehold income has a
similar effect for both underweight (traditional) and overweight (modern) status in adulthood.
This providesinsight into income dfeds for different hedth problems for the same sample of
individuals. Finaly, and most importantly, | consider how childhood hosehad income &
different points from birth to age 16 affed individuas' likelihood d being underweight and

overweight when they reach age 19.1n dang so, | assesswhether there ae key stages of
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childhoodwhen income matters most for later health outcomes, and whether the timing
patterns are similar for underweight and overweight hedth problems.

To answer my research questions | use prospedive, longitudinal dataona @mhat of
children ban in 1983in Cebu, Phili ppines. The Phili ppines context of the growing problem
of overweight and the mntinued presence of underweight popuations provides a dual
nutrition buden that all ows for investigation d whether childhoodeconamic resources affect
baoth traditional, development-related hedth problems (underweight) and modern, behavioral
hedth problems (overweight). Below | describe in more detail the setting and data utili zed to
answer my research questions.

Setting & Data

The Phili ppinesis alower midde-income courtry in the East Asia-Padfic region.
During the years that cover the study children’s childhood(1983 1998 various econamic
crises have kept long run econamic growth to a minimum (Lim 2000.The latest poverty
figures (estimated sometime between 1997and 2003) show that amost 40% of the
popuation remain living below the poverty line and 13% live onlessthan $1 per day (The
World Bank 2009. At the same time, however, the curtry has experienced some periods of
eonamic growth and development that all owed it to med its year 2000goal of $1000 r
capita dhead o time (Nationa Statisticd Coordination Board 200§, and aher indicaors
(such as cell phore usage and consumption d processed and fast foods) suggest rapid
development and modernization among some sedors of the popuation.

The droppng fertili ty and mortality rates and increasing non-communicéble diseases
sincethe late 198Gs reflect the ongoing demographic transitions and eaonomic and cultural

changes, which have produced a “nutritional transition” in the Phili ppines. This transition can



be broadly characterized as rapid econamic development and cultural changes
institutionalizing new consumption petterns and ways of spending work and leisure time,
leading to increased consumption d high fat, high sugar diets, reduced physicd adivity, and,
ultimately, obesity and related ill nesses (Popkin 2001 Popkin and Gordon-Larsen 2009.
Unlikein developed countries, in poaer courtries childhood hogehald income & the upper
level rather than lower level ismorelikely to lead to overweight and olesity statusin
adulthood.Thisisdueto relatively better off households aaquiring sufficient resources to
purchase previously unattainable goods, such as oil s and mea, sugary and processed foodks,
which lead to worse diets among those who can afford such “luxuries’. In the Phili ppines
(and most developing countries), then, overweight problems are devel oping in the higher
income groups, while underweight problems continue to prevail among the poar.

Evidence of the nutritional transition and its resulting dual nutrition buden in the
Phili ppinesis clea: nationa survey data find that 36% of individuals aged 1319 were
underweight and 58% of individuals aged 13-19 were overweight or obese by 1998 (FAO
and Nations 2001). This historicd context provides the diversity and changein
socioeanamic status during childhood(19831998) and the unique health context of the
nutriti on transition that allows me to compare the df ects of income acoss $ages of
childhoodfor bath traditional (i.e., underweight) and modern (i.e., overweight) health risks.

The spedfic setting of this gudy is Metropditan Cebu. Metro Cebuislocated in the
center of Cebu Island and consists of 270administrative units—207 wuban and 63rural—
cdled baranguays, which are simil ar to census tracts. In general, Cebu foll ows the same
socio-eanamic and howsehald patterns as the Phili ppines as awhadle, although it is

characterized as one of the fastest econamic growth areas in the courtry. At the sametime, a
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substantial fradion d the Cebu popuiation lives in econamic deprivation: in 1994 256 of
househadlds lacked eledricity and 214% had notoil et fadlity in 1990(Flieger 1994). The
nutrition transition is evident in Cebu, which has bath undernourished and owerweight
popdations (Adair 2004 FAO and Nations 2001, Ricd and Bedker 1996.

The data used in this gudy are from the Cebu Longtudinal Health andNutrition
Sudy (CLHNYS), astudy following a dhildren ban in thirty-three randamly seleded
communities (17 uban and 16rura) in Metropditan Cebuin 198384 (Adair and Popkin
2007). Within each community, all pregnant women were seleded to participate, which
resulted in 3080singleton, live births (i.e., index children) enrolled in the study (Adair and
Popkin 200). Community, househald, and index child information was gathered at multiple
points during the index child’s life: at birth, and averages ages two, 8.5(referred to as 9),
11.5(referred to as 12), 15.6 (referred to as 16) and 18.5(referred to as 19) yeasof age. The
majority of the sample cil dren were present during all waves, athough there was some
attrition, as would be expeded, duing the 19 years. Of theinitial births, roughly 2800were
followed bi-monthly through age 2 (Adair and Popkin 2003). Of the CLHNS children who
were lost to follow up between 1983and the 19 survey, the 12-month anthropametrics of
those who were lost to follow up a had missng data gter 12 months did na differ
significantly from those with valid data through 1994 (Adair 1999.

This high quality, prospective information on haisehold resources and health status
of children ower the entire period d childhoodand into adulthood povides an excdlent
oppatunity to investigate the relationship between childhoodincome and hedth statusin the

transition to adulthood.The base sample for this gudy consists of all children who have valid
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BMI data and who are not pregnant in 2002 1966children. The at¢ua sample for each
anaysis depends on the waves of income dataincluded in the anaysis.

My dependent variables are based onmeasures of body massindex (BM1) in 2002
(average age 19). BMI, calculated as weight/height?, is an oljedive measure of hedth
asessd in the CLHNS by trained personnel. | construct two dependent variables based on
BMI using international standard cutoffs for underweight and owerweight (Cole, Belli zz,
Flegal, and Dietz 2000: (1) underweight dummy variable=1 if the individual has a2002
BMI<18.5 and, (2) overweight dummy variable=1 if BMI>=25. Although adult BM[>=23
has been associated with risk of chronic disease among Asian popuations (Inowe and
Zimmet 2000, using the international standards for categorizing under- and overweight
status makes the findings from this gudy more comparable to thase conducted in ather
courtries.

Ascan beseanin Table 4.0 kelow, by 2002 (age 19) the sample included bah
underweight and overweight individuals, athough majority of individuals were mnsidered to
have “norma” BMI by these standards. Consistent with the nutriti on transition, by 2002
roughly 28% of the individuals in the sample ae underweight, while 5.5% enter adulthoodas
overweight or obese (Table 4.0). The sex-distribution d overweight statusisrelatively equal
(5.8% of girlsand 5.4% of boys), while adlightly higher percent of the girls are underweight
than boys (31% and 2%%, respedively) at age 19.

Table 4.0: Percent of sample by weight status at average age 19

% underweight % overweight N
(BMI>=25) (BM1<18.5
Full sample 27. ™0 5.5% 1966
Girls 30.3% 5.8% 892
Boys 25.%% 5.4% 1065
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The key independent variable of interest is househod income during multi ple periods
of childhood.Househad income was coll ected consistently throughout the multi ple survey
waves by asking the respondent (usually mother of the index child) to enumerate income
eaned for different types of econamic activities (wage labor, piecework, agricultural
production, fishery, own business uneaned income) for each relative living in the household
over age 6. Income for each of these adiviti es was recorded somewhat diff erently depending
onthe adivity, bu al were aljusted and summed to represent each individual’ s weekly
income, which was sammed to produceweekly househald income. For my analyses | create
per cgpita weekly household income, dividing total househad income (deflated to 1983
pesos) by the number of household members for each survey wave (birth-age 16). | also
averaged these per capitaincome measures from birth to age 16 to produce an average
childhood hosehald income measure. All i ncome measures are logged to adjust for their
skewed distributions.

The mean howsehald income acosschildhoodfor this smpleis 46 pesos, or abou
$4, per person per week; thus, thisis asample of relatively poor househalds. Figure 4.1
shows how these households have fared over time, by ill ustrating mean household income
levelsfrom 1983 (at birth of the index children) to 1998(index children at average age 16).
Theincrease in per cgpita househod income over timerefleds, in part, the improving
emnanmic situation as househalds (and their earners) age. The increasing income over time
also represents the changing historica context, as the Cebu area experiences development
leading to increasing average income levels for this sample of househalds during the study

period.
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Figure4.1: Mean per capita househad income during childhood(for children with valid
BMI data at age 19)
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To provide aview of relative cdhange over time, or how individual househadlds fare
compared to the rest of the sample, | calculated income tertil es, dividing the sample into
thirds acording to hotsehold income & each time period®. Figure 4.2 below highlights the
extent of individual-level changein these tertiles during al of childhood,and ealy (birth-
age9) and late (age 9-16) childhood. The bars represent the percent of the sample that
experienced nochange, moved up ore tertile, moved uptwo tertiles, moved down ore tertil e,
or moved down two tertiles during the given period (all, ealy or late dildhood). Over the
long term, between hirth and age 16, aimost 60% of the sample dhanged tertiles (moved up o
down at least oneterile). During ealy childhood 526 of househdds changed tertil es, and
during late childhood 4%6 of households changed tertil es. Both upwvard and davnward
mohili ty were experienced in this sample: 28% moved up ore or two tertiles, and 30/

moved dovn ore or two tertil es between hirth and age 16.

3 These change variables represent changesin income of the index child’s household. Some of these cases may
represent the index child moving to another (non-maternal) household, but the vast majority of changes
represent mother-index child households increasing or deaeasing in income over time.
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Figure 4.2: Relative dnangein per capital household income during childhood
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Childrenin this ssmple experiencebath real andrelative dhangesin their household
income from birth to age 16. Given the dynamic childhood hosehold econamic environment
in this smple, | aim to test whether overall childhoodincome, and that assessed acrossthe
diff erent stages, continue to affect individuals BMI by the time they reach the transition to
adulthood.l now turn to the spedfic statisticd models and methods used in this gudy.
Methods

| use multivariate logistic regresson analysis to provide statisticd tests of my
research questions. Logistic regresson uses maximum likelihoodestimation, and the
coefficients refer to changes in the natural 1og odds of being in the donarmal weight category
(under- or overweight) (Long 1997. Maximum likelihood gerforms best with large samples,
andthus $houd provide reliable resultsin this smple even if there are relatively few
overweight individuals. The foll owing represents the general regresson model estimated

here (Long 1997):

12¢



vi=1) |
log = Bo+ Ba..k Xai..ki + 1. kZ1i ki (4.0

(vi=0)
where, yi=weight status of child “i” in 2002 X _=deflated per cgpita househad income

variables; 1. x=average dfect of income variables on log odds of being under/overweight;
Z1. x= ocontrol variables; and, 61 x=average dfed of control variables on log odds of being
under/overweight.

| estimate robust standard errors and accournt for the unotserved error clustering at
the community level* to all ow for accurate hypothesis testing (Angeles, Guilkey, and Mroz
2005. The independent variable of interest (X1, k) are various forms of childhoodincome
(average during al childhood @ stage-specific income variables) depending on the particular
model. | first estimate average childhoodincome dfeds to assess the overall relationship
between childhoodincome and adult weight status. | then estimate models with ore or more
stage specific income variables to test for any timing effeds. | asessthe significance of the
coefficients through two-tail ed tests of p<.05.

| include several variables in the models to control for charaderistics of the dild,
his/her household and community that may acaunt for the relationship between income and
BMI. Child agein 2002(small differencesin age of the dhild range: 17.919.8 years) and sex
areincluded to acourt for age and sex diff erences that may aff ect household income
(perhaps determining whether the dild is providing some of that income) and weight status

in 2002.1 aso included a measure of whether the child was ever living in ahousehold ather

14 The index child’s community was assessd in 2002 with 1998 @ 1994 values used if 2002community data
were missing.
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than his’/her mother’s household from age 9-16™. Reseach shows that mothers tend to
prioritize dhild hedth over fathers (Thomas 2000), and that step-mothers do na contribute to
the hedth of children as much as biological mothers do (Case and Paxson 200). Children
living with their biological mothers may be expaosed to dff erent resourcedistribution petterns
and aher decision-making processes than children living with ather caregivers. These
different living condti ons may aff ect both howsehold eaconamic status and child hedth.
Finally, | control for whether the dnild was the first born o nat, to acourt for first born
children being more likely to contribute to howsehold income & some point andto have
higher levels of BMI due to resource dl ocaion favoring them.

Materna controls include whether the mother changes gpouses at some point between
1991and 1998(index child’s age 9-16)*% and, maternal education (a 2-part spline dlowing
for diff erences in education eff ect for those women with 6 a fewer and those with greder
than 6 years of education), maternal age, and maternal height all assessed at theindex child’s
birth. These maternal charaderistics may affed the extent of househald income (through the
mom’s own o her spouse’ s earning potential), and the diild’s BMI in 2002 (through
maternal care and genetics). It isimportant to nde that | use maternal height rather than
maternal BMI because maternal height was established prior to 1983.Although maternal
BMI is probably more highly related to child BMI at age 19, it changes from 19831998and
ismost likely aff ected by household income during this dudy period. Maternal BMI would

be an endogenouws variable in these statisticd models. Maternal height provides an exogenous

5 Inthetotal effeds models, this control variable is measured as whether the index child waslivingin a
household ather than the maternal household during the particular wave when income was measured, and as
ever living in anornrmaternal household in the average income and partial effeds models.

181N the total effects models, this control variable is measured as whether the index chil d’s mother had changed

spouses during the particular wave when income was measured, and as ever changing spouses from index child
age 9-16inthe average income and partial effeds models.
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measure and is thus the preferred control for unmeasured genetic patentia that can aff ect
both howsehald eanings during childhoodand BMI at age 19.

The househdd-level controls are: type of family (extended versus nuclea) and family
size, bah of which are measured at the same time & the income variables in the total effects
models, and averaged aaosschildhood de to correlation ower time in the average dhildhood
income and partial effeds models. | also control for ethnicity of the household (dummy
variable of whether the household spoke an ethnic dialed in the baseline year), which may
affect both eanings and genetics differences in BMI.

Finally, controls for community development are important for isolating the dfeds of
family resources on hedth because family resources have been foundto have different
eff ects in communiti es with more or lessaccessto resources and infrastructure (Dargent-
Molina, James, Strogatz, and Savitz 1994 Desai and Alva1998. An urbanicity index, which
has been foundto perform better than an urban/rural dichotomy and categorica urbanicity
variables (Dahly and Adair 2007), is used in the model to acount for diff erences in accessto
community resources (including food sources, housing, job oppatunities, hedth and aher
services). Since this measure is highly correlated owver time, | creae an average of thisindex
from birth through age 16 to represent the index child’s community during childhoodfor the
average dhildhoodincome and partia effeds models.

Because the wefficients from logistic regresson models are difficult to interpret (in
log odds), | cdculate predicted probabiliti esto describe the eff ects of childhoodincome on
the risk of being underweight or overweight in the transition to adulthood.To provide aview
of how being poar versus well-off in childhoodaffed one's hedth in adulthood,| compare

predicted probabiliti es of being underweight and overweight for childhoodincome & two
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levels, a the mean of the lowest income tertile and at the mean o the highest income tertil e,
for each income period being considered. Thetable in Appendix A provides the values
asciated with mean income for eadh tertil e by stage of childhood,and averaged across
ealy, late, and all of childhood.
Results

Table 4.1 shows the regresson results for underweight and overweight status at age
19 onaverage childhoodincome (birth to age 16). Model 1 ill ustrates that average dildhood
income has a negative effect on the log odds of being underweight by average age 19*". This
average dhildhoodincome dfed (-0.19 ismarginally significant at p<.052. | tested for a sex
interadion with howsehald income, which was insignificant; thus, nosex-speafic models
were nealed for underweight status. Models 2-4 provide the results of the effed of average
childhoodincome on owerweight status, which dd have significant differencesin the dfed
of househald income by sex of the index child. The results from the full sample (Model 2)
illustrate that average dhildhood hosehald income influences the log odds of being
overweight or obese & the beginning of adulthoad, with a significant coefficient of 0.59.This
represents a6 percentage point increase in the probabili ty of being overweight at age 19
when childhoodincomeis at the mean o the highest compared with lowest tertile (i.e. the
eff ect of increasing income by 132 pesos). For the boys (Model 6), the dfed is dronger at
0.93,which represents a 7 percentage point increase in the probabili ty of being overweight at
age 19for the same increasein income. Both of these dfeds are statisticdly significant.
Average dhildhoodincome does nat sean to affect girls’ log odds of being overweight at age

19 (Modd 4, Table4.1).

1" Because there were no significant differences in the income effea on the log odds of being underweight by
sex, only the full sample model is shown for underweight status.
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Table4.1: Effects of average childhood hausehold income on undrweight & overweight status

atage 19
Underweight Overweight
All All Boys Girls
1) 2 (©)] 4
Income during childhood
Average household income
(birth-age 16) -0.194 0.594 0.930 0.235
(0.100) (0.207)** (0.300)** (0.276)
(p<.052)
Controls
Child age in 2002 -0.067 -0.037 0.020 -0.193
(0.139) (0.289) (0.411) (0.419)
Male -0.261 -0.128 -- --
(0.092)** (0.173) -- --
First born 0.057 -0.225 0.018 -0.436
(0.131) (0.329) (0.360) (0.433)
1 not in mom's HH* -0.030 -0.610 -0.333 -0.636
(0.179) (0.354) (0.556) (0.521)
Mom's height -0.024 0.018 0.053 -0.021
(0.009)** (0.017) (0.026)* (0.028)
Mom changed spouse1 -0.323 0.289 0.040 0.439
(0.173) (0.232) (0.338) (0.426)
Mom educ<6 yrs spline 0.037 -0.136 -0.165 -0.117
(0.039) (0.087) (0.126) (0.121)
Mom educ>6 yrs spline 0.015 0.088 0.143 -0.003
(0.021) (0.045) (0.059)* (0.077)
Mom age 0.011 -0.023 -0.008 -0.041
(0.009) (0.024) (0.029) (0.035)
Ethnic household 0.485 -0.855 -0.640 --
(0.265) (0.710) (0.684) --
Total HH size® -0.014 -0.149 -0.279 -0.048
(0.025) (0.075)* (0.151) (0.084)
Extended family (vs nuclear)2 -0.073 1.235 0.920 1.587
(0.194) (0.395)** (0.435)* (0.574)**
Community urbani(:ity2 -0.003 0.027 0.032 0.022
(0.005) (0.009)** (0.013)* (0.013)
Constant 4.571 -6.456 -14.211 3.919
(2.919) (5.887) (7.062)* (8.938)
Observations 1957 1957 1065 871

Robust standard errors in parentheses. Bold=effects of interest. * p<.05; ** p<.01
'Defined as ever occurring 1991-98.
2Averaged 1983-98.

In exploring the potential timing effeds, Table 4.2 provides models of the log odds of

being underweight onlogged per capita household income & diff erent stages of childhood,
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whil e Table 4.3 shows results from the same models for the log odds of being overweight.
Both tables provide the total effect of income & ead stage of childhood,foll owed by partial
eff ects that include income variables acossmulti ple stages. The total eff ects results provide
insight into the aumulative dfed of income a that age, na controlli ng for past or subsequent
income. The partia effects, in turn, ill ustrate how important ead stageisin and o itself
(controlli ng for income at other time periods), and allow amore dired test of ealy versus
late income dfeds.

In terms of income dfeds at different stages on underweight at age 19, the largest
effect seansto beincome & birth. The aefficient onlogged per capita househald incomeis
-0.14when income & other stagesisnat included (Model 1, Table 4.2). When income & all
other stages are included in the model (Model 6, Table 4.2), the wefficient remains abou the
same & -0.16.Because of the high correlation among income & ages 9, 12and 16(r=.55-
.60), | provide afinal model that includes income averaged from age 9-16 (mid to late
childhood. In thismodel, the dfed of income & birth remains grong at -0.14,while no
effect of later income is discernable. The partial effeds models, then, indicate that income &
birth has lasting eff ect onthe log odds of being underweight at age 19 hdding income &
other stages constant. The -0.14 coefficient means that deaeasing household income & birth
by 86 pesos (the difference between mean of the lowest and highest in 1983 resultsina
5.3% increase in the chance of being underweight at age 19. (See Table 4.4 below for
predicted probabiliti es.) Sinceincome & other stages of childhoodmakes no dfferenceto
individuals' chances of being underweight by age 19, it seams that an economic deficit at

birth can set individuals ontrad for hedth disadvantage into adulthood.
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Table 4.2: Effeds of househald income by stage of childhood onlog odds of being

underweight at age 19
Total Effects Partial Effects
1) 2 (©)] 4) (©) (6) ()
Income by stage of childhood
Income at birth (1983) -0.136 -0.163 -0.144
(0.055)* (0.068)* (0.064)*
Income at age 2 (1986) 0.010 0.058 0.051
(0.054) (0.061) (0.060)
Income at age 9 (1991) -0.039 0.020
(0.060) (0.087)
Income at age 12 (1994) -0.013 0.022
(0.059) (0.088)
Income at age 16 (1998) -0.132 -0.131
(0.081) (0.113)
Income mid-late childhood -0.095
(average from age 9-16) (0.088)
Controls
Child age in 2002 -0.061 -0.096 -0.050 -0.082 -0.158 -0.125 -0.100
(0.141) (0.133) (0.142) (0.146) (0.160) (0.153) (0.141)
Male -0.251 -0.229 -0.311 -0.312 -0.269 -0.244 -0.224
(0.090)** (0.103)* (0.085)** (0.085)** (0.100)** (0.105)* (0.101)*
First born 0.083 0.042 -0.021 -0.021 -0.061 0.083 0.095
(0.131) (0.122) (0.128) (0.132) (0.137) (0.139) (0.133)
Child not in mom's HH* - -- 0.670 0.178 0.139 0.159 0.063
- -- (0.469) (0.485) (0.388) (0.187) (0.188)
Mom's height -0.023 -0.023 -0.023 -0.023 -0.018 -0.018 -0.021
(0.009)** (0.009)* (0.009)* (0.009)* (0.009)* (0.010) (0.009)*
Mom changed spousel - -- -0.319 -0.283 -0.660 -0.279 -0.247
- -- (0.264) (0.214) (0.216)** (0.178) (0.177)
Mom educ<6 yrs spline 0.033 0.044 0.040 0.030 0.027 0.044 0.056
(0.039) (0.040) (0.040) (0.040) (0.035) (0.041) (0.041)
Mom educ>6 yrs spline 0.013 -0.012 0.009 0.004 -0.003 0.010 0.005
(0.021) (0.022) (0.022) (0.023) (0.025) (0.026) (0.024)
Mom age 0.007 0.011 0.009 0.009 0.004 0.010 0.012
(0.010) (0.010) (0.010) (0.010) (0.010) (0.009) (0.009)
Ethnic household 0.444 0.663 0.595 0.654 0.743 0.638 0.561
(0.268) (0.274)* (0.252)* (0.293)* (0.312)*  (0.297)* (0.285)*
Total HH size® -0.009 0.001 0.012 0.007 -0.041 -0.009 0.001
(0.022) (0.017) (0.019) (0.022) (0.023) (0.022) (0.017)
Extended family? -0.096 -0.072 -0.142 0.231 -0.189 -0.084 -0.087
(0.165) (0.111) (0.130) (0.125) (0.146) (0.179) (0.177)
Community urbanicity2 -0.003 -0.006 -0.007 -0.003 -0.005 -0.005 -0.004
(0.005) (0.005) (0.005) (0.006) (0.005) (0.006)  (0.006)
Constant 3.994 4.036 3.535 3.985 5.584 4.605 4.496
(2.981) (2.847)  (3.008) (3.133) (3.366) (3.194) (2.947)
Observations 1945 1827 1846 1814 1762 1765 1819

Robust standard errors in parentheses. Bold=effects of interest. * p<.05; ** p<.01
'Measured when income assessed in total effects models. In partial effects models, ever occurring 1991-98.
“Measured when income assessed in total effects models. In partial effects models, averaged 1983-98.
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Turning to the timing effeds at the other end d the BMI spedrum, Table 4.3
ill ustrates the df ects of income & different periods of childhood orthe log odds of being
overweight at age 19. Income & ages 9 and 12islarge and significant when na controlli ng
for income & other stage of childhood.When controlli ng for other stages of childhood
income, the age 9 effed deaeases to half the size and becomesinsignificant. The dfed at
age 12, havever, increasesin size and remains sgnificant (Table 4.3,Model 6). The lossof
significance of income & age 9 when income & subsequent stages is taken into acourt may
be due to correlation ketween income & age 9 and that at 12 (r=.56), or it may be that income
at age 12 mediates the dfed at age 9. Modd 7, then, provides the results when income &
ages 9, 12and 16are averaged, avoiding the problem of correlation acrossincome & later
stages of childhood.The significant effed of 0.71islarger than any of the stage spedfic
eff ects, suggesting that income & age 9 and 12may be alditive in their effect onindividuals
overweight status at age 19. As Table 4.4 kelow shows, increasing average mid-late
childhoodincome by 110 deflated pesos (the difference between means of the lowest and
highest income tertil es) increases the risk of becoming overweight at age 19 by 5.3%.

Due to some significant sex differencesin income dfects, | aso assessed these timing
eff ects of childhoodincome on overweight status at age 19 for males and females sparately.
The sex-spedfic models are presented in Appendix B. Generaly, the results hold by sex,
although age 9 income seems to matter more for boys whil e age 12 income matters more for
girls. Age 12 income, however, isequally as large in the boys model, but isinsignificant,
perhaps due to the small sample size and correlation among income & ages 9 and 12.The
sex-spedfic results, however, highlight additional findings that were not evident in the full

sample results. Both the girls' and boys' models suggest that early chil dhood income may
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have some importance for the development of overweight statusin ealy adulthood.For boys,
the positive dfect of income is evident for income & age 2, which remains significant when
income & birth and average dhildhoodincome in mid-late dhildhoodare included in the
model (Table4.3A, Model 7). For girls, anegative dfed of income & birth emerges when
controlling for income & later stages of childhood(Table 4.3B, Model 7). The dfed size
rivalsthat of incomein mid to late dhildhood,athough they work in opposite diredions,
which iswhy average dhildhoodincome seamed to have no effect on owerweight status for
girls (Table4.1,Model 4). The dfect of income & birth ongirls overweight status at age 19
may ill ustrate that increasing income & birth prevents girls from needing rapid cach up
growth later in infancy. Small size & birth foll owed by more rapid growth may be linked to
obesity in adulthood(Adair 2007, and thus infant girlsin high income households may be
better able to develop namally rather than at the riskier rapid, catch upgrowth duing
infancy of poor girls. In short, the sex-spedfic results suggest that while mid to late
childhoodincome exerts the largest effects on bdh boys and girls, income during early
childhoodmay have some important sex-spedfic efectsonindividuals' risk of being
overweight at age 19. These results must be viewed with caution die to the small sample
sizes and number of cases of overweight by sex (abou 51 oys and 57girls are overweight at

age 19).
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Table 4.3: Effeds of househaold income by stage of childhood onlog odds of being

overweight at age 19
Total Effects Partial Effects
1) 2 (3 4 (©) (6) @)
Income by stage of childhood
Income at birth (1983) 0.020 -0.209 -0.218
(0.130) (0.132) (0.131)
Income at age 2 (1986) 0.176 0.122 0.154
(0.128) (0.149) (0.141)
Income at age 9 (1991) 0.400 0.166
(0.150)** (0.207)
Income at age 12 (1994) 0.466 0.571
(0.186)* (0.146)**
Income at age 16 (1998) 0.184 -0.044
(0.216) (0.199)
Income mid-late childhood 0.709
(average from age 9-16) (0.167)*
Controls
Child age in 2002 0.018 -0.029 0.021 -0.022 0.019 -0.069 -0.033
(0.296) (0.282) (0.306) (0.334) (0.337) (0.317) (0.295)
Male -0.153 -0.127 -0.085 -0.062 -0.172 -0.159 -0.125
(0.167) (0.169) (0.182) (0.189) (0.183) (0.175) (0.178)
First born -0.026 -0.073 0.000 -0.020 -0.063 -0.150 -0.148
(0.327) (0.308) (0.334) (0.344) (0.386) (0.341) (0.331)
Child not in mom's HH* - - - - -0.704 -0.527 -0.612
(1991-1998) - - - - (1.025) (0.374) (0.376)
Mom's height 0.026 0.022 0.020 0.021 0.017 0.018 0.017
(0.016) (0.019) (0.017) (0.019) (0.019) (0.020) (0.019)
Mom changed spousel - - -0.480 0.272 0.510 0.262 0.282
- - (0.577) (0.335) (0.260)*  (0.234) (0.221)
Mom educ<6 yrs spline -0.098 -0.118 -0.150 -0.134 -0.123 -0.168 -0.155
(0.090) (0.083) (0.094) (0.084) (0.088) (0.083)* (0.080)
Mom educ>6 yrs spline 0.154 0.141 0.125 0.137 0.159 0.098 0.088
(0.042)** (0.043)** (0.041)** (0.043)** (0.046)** (0.049)* (0.046)
Mom age -0.013 -0.035 -0.021 -0.031 -0.041 -0.054 -0.049
(0.025) (0.025) (0.025) (0.025) (0.024) (0.023)* (0.025)*
Ethnic household -0.852 -0.664 -1.500 -1.504 -1.386 -0.482 -0.592
(0.708) (0.723) (1.005) (1.001) (1.006) (0.719) (0.759)
Total HH size® -0.090 -0.042 -0.105 -0.053 -0.064 -0.101 -0.108
(0.058) (0.039) (0.061) (0.057) (0.053) (0.071) (0.068)
Extended family 0.235 0.315 0.561 0.821 0.632 0.937 1.027
(0.237) (0.227) (0.270)*  (0.243)** (0.274)*  (0.457)* (0.440)*
Community urbanicity2 0.035 0.025 0.020 0.018 0.024 0.030 0.030
(0.009)**  (0.008)** (0.008)** (0.009) (0.010)*  (0.010)** (0.010)*
Constant -7.294 -5.524 -6.864 -6.869 -5.807 -5.328 -6.258
(6.101) (6.009) (6.029) (6.587) (6.677) (6.451) (6.071)
Observations 1945 1827 1813 1790 1762 1765 1819

Robust standard errors in parentheses. Bold=effects of interest. * p<.05; ** p<.01
'Measured when income assessed in total effects models.In partial effects models defined as ever occurring 1991-
98.
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*Measured when income assessed in total effects models. In partial effects models, averaged 1983-98.

Table 4.4 below summarizes the results discussed in terms of predicted probabiliti es
of being underweight and overweight at age 19. The probabiliti es are cdculated for income
values at the mean income of househadldsin the lowest tertile (i.e., poa househalds) and the
mean income of households in the highest tertile (i.e, “rich” househdds). Thisis generaly
equivalent to increasing household income by 100 deflated pesos, althoughthe exad
diff erence depends on the stages of childhood.The margina effects, then, represent the
differencein probabiliti es of being underweight or overweight for those individualsliving in
relatively rich compared with very poa househalds during chil dhood.

Table 4.4: Predicted probabiliti es of weight outcome & 19 by chil dhoodeconamic status*
Weight Outcome at Age 19

Underweight Overweight
Average Childhood Income?
Predicted probability if poor 32.2% 2.6%
Predicted probability if “rich” 23.9% 8.5%
Effect of being “rich” -8.3% 5.8%
Income at birth®
Predicted probability if poor 29.6% no
Predicted probability if “rich” 24.3% significant
Effect of being “rich” -5.3% effect
Income ages 9-16*

Predicted probability if poor No 2.9%
Predicted probability if “rich” Significant 8.2%
Effect of being “rich” Effect 5.3%

'Predictions made for poor by setting household income=mean income of tertilel, for “rich”
by setting household income=mean income tertile 3. All other variables held at actual values.
“Based on Table 4.1 coefficients

*Based on Table 4.2, Model 7

*Based on Table 4.3, Model 7

Tables 4.1-4.4,then provide the results that inform my research questions. Clealy
childhoodincome isimportant for individuals BMI-based weight status in the transition to

adulthood,although it works differently for my distinct hedth outcomes. Average dildhood
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income reduces the odds of being underweight and increasing the odds of becoming
overweight in the transition to adulthood,and the df ects are dlightly stronger for the
likelihood d being underweight (-8% effect of being “rich”) than overweight (6% effed of
being “rich”) (see Table 4.4). In this stting, while income generates a health advantage in
terms of the more traditional under nutrition problem, it seams to exacebate the modern
hedth problem of becoming overweight.

In terms of the research questions relating to timing, | find that househdd income &
birth significantly aff ects the log odds of being underweight at age 19. Income & other stages
of childhood des nat have any significant eff ect on this hedth oucome & age 19. For
overweight status, however, howsehold income in mid and late diildhoodseems particularly
important for the likelihood d being overweight at age 19. For boys, early income (age 2)
may also be important. For girls, income & birth may have an important benefit, reducing the
likelihood d being overweight at age 19 controlli ng for income & all other stages of
childhood(seeTables 4.3A & 4.3B in Appendix B). However, acrossthe full sample and
sex-spedfic models, income & ages 9 and 12stand ou childhood riods when income
increases the risk of becoming overweight at age 19. Further, when averaged together,
househad income during mid and late dhildhood fave the only positive dfect for girls, anda
much stronger positive dfed than early (age 2) income for boys. The implicaions of these
findings are discussed below.

Conclusions

Childhoodis an important period d life when eanomic resources may have large

and lasting impads onindividuals hedth status into adulthood.Given the important

dedsions that are made during early adulthood,it is criticd that we better understand haw



hedth inequaliti es evident at this gage are influenced by socioeconamic conditions ealier in
thelife course.

This paper providesinsight into this question by investigating how chil dhood
econamic resources affect individuals' weight status at age 19. Both underweight and
overweight can lead to subsequent hedth problems, lower socioeconamic status and aher
disadvantages during adulthood.This dudy considers the relationship between howsehold
income, an important and dynamic measure of socioeanamic status, during childhood
(birth-age 16) and BMI at age 19in the cntext of the Phili ppines. The presence of both
underweight and overweight health problems all ows for an assesanent of the dfeds of
income & both ends of the BMI spedrum using comparable data and models.

The first main conclusion from this gudy is that childhoodincome cax work in
multi ple ways, reducing traditional hedth problems (underweight) while dso inducing
modern d seases (such as overweight/obesity). The negative dfed of income onthe
likelihood d being underweight as an adult suggests that chil dhoodincome putsindividuals
on hedthier growth trgectories. Households with higher income are likely providing their
children with better nutrition, and pasbly more schoding, which leal to better physicd
growth and lesschance of becoming an underweight adult. The risk of becming an
overweight adult, howvever, increases with childhood howsehald income. This siggests that
richer households are providing an untealthy childhoodenvironment, most likely through
unhedthy behaviors sich as overfeeding, high fat diets, and/or littl e physical exercise.
Parental behaviorsin richer househads may influencethe dild s physicd development, as

well astheir own health behaviors as they enter adulthood.
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The dfeds of income ae stronger for therisk of being overweight in terms of
coefficient size, although the predicted probabiliti es are of similar magnitude for underweight
and owrweight outcomes. In terms of popuations at risk, more dildren are entering
adulthood unérweight (27% in this ssmple) and thus increasing household income during
childhoodmay be mnsidered a more pressng hedth issue. Fewer children arrivein
adulthood owerweight (5.5%) based onwestern standards. However, ancther 6% of the
sample has a BMI>=23, which has been linked to chronic disease in Asian adults (Inoue and
Zimmet 2000. Considering this lower BMI cut off resultsin dmost 12% of the sample
children transitioning to adulthoodwith the potential for hedth problemsrelated to high
BMI. Given the trend d increasing prevalence of overweight popuations, the harmful eff ects
of increasing income on the probabili ty of being overweight must also be taken seriously by
researchers and pdicy makers.

The results from the timing models suggest the importance of considering individual
development in the relationship between childhaod income and weight status at the
beginning of adulthood.The main finding from the underweight modelsis that higher
househadd income & birth reduces the risk of being underweight as an adult, and howsehaold
income during subsequent stages of childhood des nat ater this effect. This suppats the
ealy origins hypathesis, which suggests that ealy environments st individuals on lasting
physicd growth trajectories (Alderman, Hoddnott, and Kinsey 2006 Barker 199Q Gigante
eta. 2009.

At the same time, having higher househdd income later in childhoodseems
particularly important for increasing the risk of being overweight in the transition to

adulthood.Althowgh dfficult to dscern exad differencesin stage effectsfrom age 9 — 16 de



to correlation d household income acossthese ages, the total effeds models suggest the
importance of househad income & ages 9 and 12.Mid to late childhood(ages 9-12) may be
atimein children’ s lives when they are making more food choices and passibly changing
their physical adivity patterns, while still highly dependent on howsehald resources.
Increasing resources during this gage in childhood, particularly in the context of the nutrition
transition, may mean increasingly unhedthy food choices and limited physicd adivity dueto
the ladk of physical labor required by better off househdds. It isinteresting that the dfeds of
income & age 16 do nd sean asimportant asthaose & ages 9 and 12.1t may be that
househad income in adolescence has lessof an effed onindividuals BMI if they are
eaning their own income or beginning to spend more time outside of the househald. It may
also bethat at this gagein their livesindividuals begin to worry more éou being thin (as
the data suggest high income, urban girlstendto begin deting at this age), and wse their
househad income to reducetheir weight (going to agym, or buying more expensive,
hedthier foods). There ae dso some erly childhoodeffects, only foundin the sex-spedfic
models. Thisindicaesthat ealy childhoodincome may have some dfeds on overweight
status in ealy adulthoodthrough physical growth petterns (e.g., negative effed of income &
birth for girls), or through ealy health behaviors (e.g. pasitive eff ect of income & age 2 for
boys).

In sum, the findings here provide alditiona evidencethat childhoodcondtions
influenceindviduals health in adulthood,and spedficdly their weight status as measured
by BMI. New evidenceis provided that suggests that househad income may work differently
depending onwhich end d the BMI spedrum is considered. Further, the findingsiill ustrate

theimportance of considering age and stage of childhoodin assessng the eff edas of

14C



childhoodincome on adult hedth. Particularly noteworthy is that the stage of childhood
when income matters most for adult hedth depends onthe outcome considered. Thisis
somewhat consistent with the broader sociological lit erature, which suggests that childhood
income may have different eff ects on abili ty (when ealy income is most important) and
behaviora (when late income is most important) outcomes (Duncan, Y eung, Brooks-Gunn,
and Smith 1998 Guo 1998; Hill, Y eung, and Duncan 200). To the extent that underweight
adults are influenced exclusively by income a birth (and nd income & other stages) suggests
that underweight statusis likely established ealy in life, perhaps setting up “hedth paentia”
akin to “cognitive aili ty,” and later income has littl e dfect onit. Thisis not to say that all
poa children who are underweight at birth continue to be underweight in adulthood.Rather,
it suggests that the benefits of childhoodincome for preventing health problems related to
hedth paential are strongest at birth.

The dfeds of childhoodincome on owerweight status in adulthoodmay represent
more hedth behavior mechanisms at work; and that household income matters more for this
hedth oucome when individuals are beginning to make deasions abou their own behavior
while still being tied to their parental househald income. However, the influence of
childhoodincome on becoming overweight may begin in early childhood,as the sex-speadfic
models su1ggest. These erly eff ects of income may work through bah socidlization (i.e.,
hedth behavior) and establi shing key growth patterns (i.e., physicd development) in
increasing therisk of being overweight in the transition to adulthood.Overweight statusin
adulthood,then, seansto be a @mplex measure of hedth, which includes aspeds of health
potential (i.e., height and other growth patterns) developed early in childhood, as well as

hedth behaviors developed in ealy and later stages.
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Finally, this research suggests that househald income ealy inlifeiscriticd for
individuals hedthy development, sinceincreasingincomein later stages does not help
reducethe dhanceof being underweight and may promote overweight problemsin ealy
adulthood.This suggests the househald that are upwardly mobile during individuals
childhood(were poa at birth and better off later in childhood may pose significant risks to
individuals' hedthy development, particularly within the context of the nutriti on transition.

In interpreting these findings and conclusions it isimportant to consider the changing
maao context being experienced by this cohart of children from 19832002. During these
yeas the Phili ppines was experiencing the nutriti on transition, where overweight and doesity
problems were beginning to emerge, side by side with under-nutrition problems that
continued to exist. This dual nutrition buden provides the mntext necessary to most
eff ectively compare income dfeds on BMI isaues at both the low and upper ends of the
distribution. Furthermore, foll owing a birth cohat over 19 years of their lives provides
important benefitsin being able to test for timing diff erences in the income eff ects on BMI.
However, in using a wmhort of children who al experience the same macro context it is not
possble to empiricdly distinguish whether the timing effects are due to individual
development periods or to changes in the macro context during thistime.

Although the timing pattern is consistent with the dianging role of income during this
period keing related to the cdhanging macro context, several things suggest that changes in the
maao context alone cannot acourt for the timing patterns found tere. First, if these dfeds
were antirely due to the changing macro context, one would na exped to find the positive
effects of incomein 198 (at age 2) for boys. Further, one would exped increasing positive

eff ects of incomein 198 ontherisk for being overweight in 2002.The overweight models,
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instead, show relatively small andinsignificant effeds of 1998income relative to 1991and
1994effects. Thus, it islikely that, although the larger social context plays apart in
explaining how childhoodincome dfedsweight disparitiesin 2002 individual stage of
development seans to be amore plausible explanation for the importance of income across
childhoodfor determining individuals' overweight status in the transition to adulthood.
Subsequent studies that can provide longitudina data for multiple wharts would be useful in
separating the dfeds of individual development from the larger historical context in
interpreting the timing of childhoodincome dfeds on hedth disparitiesin ealy adulthood
and, in determining how the househald context may affed when overweight/obesity issues
emerge during childhood.

This dudy has sveral limitations that shoud be mnsidered. First, thisisnot a
representative sample of the Phili ppines and thus can oy be generalized to married coude
househads with children. These ae dso generally poa househalds, with the arerage income
for the highest tertil e reaching abou 13.5 ddl ars per week per personin 1994and 19981t is
nat clea whether simil ar eff ects and timing patters would be foundin ather settings with
richer households or a different income distribution. Seand, the overweight findings are
based onroughly 108 cases of overweight status in 2002in the final timing models, and the
sex-spedfic models are based on 58 loys and 57girls who are overweight. Thus, the results
foundshoud be viewed with cautionin light of the small number of cases uponwhich they
are based. More substantively, the spedfic medanisms through which childhoodincome
aff ects adult hedth status were nat tested here. Future research that measures the pathways
through which income a diff erent stage of chil dhood influencevarious adult hedth outcomes

would provide further tests of the conclusions posed here. Finally, research in this areawould
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benefit from assesgng the timing effeds of other aspeds of the childhood hosehad

environment and their effeds on multi ple hedth oucomesin the transition to adulthood.
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CHAPTER 5: CONCLUSION

This dissertation hes explored how childhood hosehadd contexts affed well-being in
childhoodand the transition to adulthood.In dang so, | have @ntributed to the aurrent body
of research onthe origins of socia inequaliti es by providing alife curse view of traditional
stratification questions. My three studies assessed how one’s childhoodhousehold econamic
resources and family structures affect hedth and education, two key indicaors of social
status and well-being. Each of my threestudies (Chapters 2-4) focused onadistinct set of
research questions, dataset and methods. However, several broader conclusions can be pulled
from the somewhat distinct findings.

All of the results paint to the importance of childhood hosehald contexts for well -
being. The househadd conditions explored here were father absence, change in sibling
residency, and econamic resources, and all three turn ou to be important to individuals
social status (i.e., hedth, education). For example, Chapter 2 finds that father absence due to
migrationincreased ill nessamong children under 6, and Chapter 3 highlights the role that
changing number of residential siblings during childhood pays in the number of years of
educaionindividuals obtain. These two aspeds of househald contexts during childhood fave
nat been explored in past research. Thus, their importanceto individuals' livesinforms our
understanding of how health and educational inequaliti es develop, and that we need to pay

further attention to the dhanging residency status of family members over time.



The importance of changing contexts, and particularly the movement of family
membersinto and ou of the househald, dredly relatesto the life murse tenet of linked lives.
This tenet highlights the importance of the life aurse trgjectories of other members of one’s
family and howsehdd to anindividual’s own life course. Thisis particularly highlighted in
Chapter 3, in which siblings foll owing their life courses, moving out of the househald for
work, education, marriage or other reasons, had serious negative mnsequences for
individuals' educdional attainment.

An extension d theideathat childhoodcontexts matter, isthat these contexts may
have long term impli cations, aff ecting social i nequaliti es into adulthood.Conreding two
stages of the life curse, childhoodand the transition to adulthood,is an important
applicaion d thelife murse perspediveto stratification questions. Two of the threepapers
(Chapters 3 & 4) utili zed longer-term longitudinal datato ill ustrate the importance of
childhood hosehadlds for outcomes later in life a individuals are poised to enter adulthood.
In Chapter 3 | foundthat sibling changes between age 2 and 16affeded individuals
educational attainment at age 19, and Chapter 4 results siggested that children ban into
higher income househadlds have lessrisk of being underweight in the transition to adulthood.

Ancther contribution d these papersis the enphasis onthe change in childhood
social contexts, based onthe life murse perspective that bath individuals and their social
contexts change over time. All threestudies pointed to the dynamics of childhoodcontexts:
fathers move out and back in, siblings are born into, leare, and return to the househald, and
househad income dhanges in absolute and relative terms during the periods of childhood
under study. Theimpad of these dhanges was the focus of the first two papers, which

considered dynamics in childhoodfamily structure and emphasized the importance of
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changesin residence status of household members for individuals' lives. Chapter 2 foundthat
child ill nesswas higher in howseholds where fathers were @sent due to migration, thanin
househadds where the father was present; and Chapter 3 ill ustrated hav the movement of
siblingsin and ou of househalds affected individuals' education. Both father absence due to
migration and changes in sibsize, espedally movement of siblings out of the househald,
proved to be important for creating socia inequalities. These apeds of family structure have
been neglected in past reseach, in part due to the lad of attention to change over timein
children’s social contexts. The third paper focused lesson change per say, but did incorporate
househad income & different periods in childhoodto cgpture any changes that occurred.
Ancther clear application d the life murse perspective is attention to the importance
of timing in the relationship between social context and individual outcomes. Chapters 3 and
4 considered how childhood hosehdd condtions (sibsize and income, respedively) affected
individuals' outcomes at the transition to adulthood dff erently depending on the stage of
childhoodwhen they were experienced. For example, the lossof siblingsin mid and late
childhood fad particularly strong effects onindividuals' education compared with the same
changesin aher stages of childhood.Changesin sibsize before age 9 had lessof an impad,
and changes in infancy had noimpad on education later in the transition to adulthood.This
suggests that change in sibsize and the househadld resources it requires (time and money) may
be more detrimental to children duing their school years (ages 9-16) rather than during their
key cogniti ve devel opment stages (birth-age 9). A seacond example of the importance of
timing of resources in childhoodis that househald income in mid to late childhoodseamed to
most strongly affed the likelihood d beacming overweight by the transition to adulthood.

Both changesin sibsize andincome experienced during mid-late dhildhoodwere important
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for education and health oucomes (overweight) at age 19. This contrasted with the
importance of income & birth for the risk of being underweight at the same age. It may be
that househald contexts ealy in childhoodaffed outcomes most closely related to “abili ty”
or “potential”, whil e later resources and contexts work to affed outcomes more dosely
related to “acdhievement” and “healthy behaviors’ (Duncan, Y eung, Brooks-Gunn,and Smith
1998 Guo 1998 Hill, Yeung, and Duncan 200). Thus, these results suggest that given the
faa that childhood hosgehadlds change over time: (1) when certain howsehold condtions
ocaur inindividuals' lives during childhoodisimportant to understanding the devel opment of
social inequaliti es at the transition to adulthood and, (2) which stages of childhoodare most
important for individuals' development may depend onthe nature of the outcome considered.
In addition to the dowve contributions to the literature on the development of social
inequaliti es, this dissertation also provides insights into these issues within developing
courtry contexts. As outlined in the introduction, it isimportant to study social inequalitiesin
these mntexts, in part, becaise they provide the necessary setting within which these
complex questions can be aldressed. Mexico, for example, proved important in providing a
setting where migrationis relevant to children’ s lives, and where alarge-scale social welfare
was being implemented foll owing an experimental design. This al owed me to test how an
exogenously-determined welfare program affeded the relationship between father absence
and child ill ness(turning out to be a citicd element in the relationship). The Phili ppines, the
setting of the other two papers, presented an environment with fertili ty and residential
mohili ty rates that were high enough to deted differencesin the dfects of changing sibsize

on educaion. Further, the Phili ppines, as a courtry in the midst of the nutrition transition,
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allowed for an investigation into the comparative effeds of income on undcrweight and
overweight status for the same sample.

Overall, then, the foll owing points can be taken from this dissertation to apply to the

current body of reseach related to social inequaliti es (i.e., hedth and education):

(1) Childhood hosehadd condtions have important, and lasting, consequences for
individuals hedth and educaionin developing courtry contexts.

(2) Childhood hosehadd contexts are diverse and change over time during childhood
and, taking into account these dnanges may be key to understanding the devel opment
of hedth and education dispariti es.

(3) Residentia status of family membersis an urder-studied asped of the dynamics of
childhood hosehalds, with important impli caions for individual well-being.

(4) Stages of individual development shoud be mnsidered when pasing and answering
questions abou how childhoodcontexts affed individuals' hedth and education.

(5) Thetiming of the dfeds of childhoodresources may depend onthe nature of the
outcome studied, with a potentially important distinction between oucomes
determined largely by abili ty and those more dfected by individuals' own behavior.

(6) Developing country settings shoud be explored further because they provide
interesting, relevant, and socially-important grounds for the study of social
inequaliti es.

Although na the main gaal of this dissertation, some aspeds of these studies also inform

social pdlicy. First, the findings from Chapter 2 suggest that socia welfare payments may
interad with howsehald contexts in important ways to proted the most vulnerable dildren. In

this case, chil dren with absent fathers were particularly helped by social welfarein the
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context of rura poverty. Thus, it may be passble to target households with young chil dren
and migrating fathersin proteding pulic hedth and reducing the risk of child morbidity and,
by extension, child mortality.

A secondsocia padicy implicaion d thiswork is that househdds (or individuals)
may be targeted according to their age, with a broader view to critica ages or stage of
childhood.Social palicy often focuses on young children, duweto early childhood
encompassng criticd stages of cognitive and physicd growth that influences both hedth and
educaion later in childhoodand adulthood.All threestudiesill ustrated that ealy childhood
contexts do matter for health during childhoodand adulthoodand educational attainment.
However, Chapters 3 and 4 foundthat that household condtions later in childhoodmay also
determine individuals well-being. Further, the age & which to target interventions, and the
type of intervention, may depend onthe outcome of interest.

Finally, the development of social inequaliti es, and the role of househald resourcesin
that, largely depends on the social-historicd context within which they occur. For example,
in most setting poar children are targeted to improve hedth and education outcomes.
However, in the cntext of the nutrition transition, Higher income households with children
shoud betargeted to try to improve foodand physicd adivity choices. Thus, socia palicy
makers doud be sure to take into acourt the specific setting of their social problemsin
determining what kind d solutions may be most effedive.

Limitations from this dissertation are many, and the results presented here only begin
to addressthe complexities inherent in the development of social inequaliti es over thelife
course. Thetopics under consideration are dearly complex processs that need to be

explored further. The results here reveded the potential importance of interadion and timing



effects. These dfeds may be speafic to the samples or settings of these studies and thus
shoud betested further with other datasets. Furthermore, this dissertation dd na explore the
spedafic mechanisms through which these wntexts aff ected individuals’ lives. Subsequent
research may effedively build onthe findings here by testing some of the mecdhanisms

proposed and theorizing abou other potential ways these stratificaion pocesses work.
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APPENDIX A

Table4.2A: Sample mean per cgpita household income in pesos and ddlars by income

tertile
Age Income Mean per cap Mean per cap
Tertile income in Php income in U.S.$
Birth 1 15.0 $1.4
2 36.9 $3.3
3 101.7 $9.2
Age 2 1 12.4 $1.1
2 315 $2.8
3 98.3 $8.8
Age 9 1 21.0 $1.9
2 44.8 $4.0
3 114.5 $10.3
Age 12 1 27.3 $2.5
2 56.8 $5.1
3 148.7 $13.4
Age 16 1 335 $3.0
2 63.7 $5.7
3 147.5 $13.3
Averages
Birth-Age 9 1 16.1 $1.5
2 37.7 $3.4
3 104.8 $9.4
Age 9-16 1 27.3 $2.5
2 55.1 $5.0
3 136.9 $12.3
Birth-Age 16 1 17.4 $1.6
2 52.3 $4.7
3 149.5 $13.5
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APPENDI X B: Overweight tables by sex

Table 4.3A: Effects of househdd income by stage of childhood ornlog odds of being
overweight for males

Partial
Total Effects Effects
1) (2 3) 4 ©)] (6) ()
Income by stage of childhood
Income at birth (1983) 0.214 -0.079 -0.087
'0.156) (0.175) (0.176)
Income at age 2 (1986) 0.437 0.305 0.351
(0.151)* (0.170) (0.162)*
Income at age 9 (1991) 0.718 0.492
'0.212)** (0.266)
Income at age 12 (1994) 0.442 0.517
(0.315) (0.331)
Income at age 16 (1998) 0.083 -0.035
(0.285) (0.252)
Income mid-late childhood 0.887
(average from age 9-16) (0.322)*
Controls
Child age in 2002 0.192 0.185 0.097 0.158 0.144 0.012 0.077
'0.405) (0.405) 0.443) (0.460) (0.476) (0.454) (0.437)
First born 0.303 0.113 0.285 0.350 0.299 0.095 0.033
'0.369) (0.366) 0.401) (0.403) (0.454) (0.360) (0.356)
Child not in mom's HH" -- - - -- 0.538 -0.202 -0.366
(1991-1998) -- - - -- (1.021) (0.552) (0.562)
Mom's height 0.062 0.063 0.044 0.054 0.058 0.053 0.053
'0.024)*  (0.025)* '0.027) (0.027)* (0.027)* (0.029) (0.027)*
Mom changed spouse’ - . 0.155 -0.318  -0.042 0.150 0.143
-- - '0.715) (0.612) (0.416) (0.358) (0.317)
Mom educ<6 yrs spline 0.111 -0.110 -0.173 -0.165 -0.207 -0.180 -0.152
'0.140) (0.134) 0.134) (0.119) (0.124) (0.123) (0.122)
Mom educ>6 yrs spline 0.224 0.190 0.176 0.226 0.272 0.110 0.108
'0.054)**  (0.048)** '0.056)** (0.060)** (0.065)** (0.061) (0.059)
Mom age -0.005 -0.012  0.000 -0.013  -0.029 -0.022 -0.019
'0.032) (0.031) '0.029) (0.031) (0.031) (0.031) (0.030)
Ethnic household -0.538 -0.273 -1.354 -1.311  -1.304 -0.186 -0.253
0.713) (0.740) 0.952) (0.860) (0.878) (0.709) (0.735)
Total HH size? -0.143 -0.084 -0.155 -0.083  -0.117 -0.178 -0.197
0.114) (0.086) 0.116) (0.098) (0.073) (0.137) (0.136)
Extended family® -0.061 0.122 0.384 0.696 0.637 0.446 0.680
'0.327) (0.278) 0.377) (0.347)* (0.349) (0.428) (0.444)
Community urbani(:ity2 0.033 0.030 0.021 0.029 0.044 0.036 0.037
'0.012)** (0.011)** '0.011) (0.013)* (0.014)* (0.014)* (0.013)**
Constant -16.994  -17.652 .3.646 -16.039 14.959 -15.252 -16.538
7.315)*  (7.766)* '7.484) (7.961)* (8.202) (7.922) (7.692)*
Observations 1060 996 978 960 944 963 993

Robust standard errors in parentheses. Bold=effects of interest. * p<.05; ** p<.01
'Measured when income assessed in total effects models.In partial effects models defined as ever occurring 91-98.

161



*Measured when income assessed in total effects models. In partial effects models, averaged 1983-98.
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Table 4.3B: Effeds of househad income by stage of childhood onlog odds of being
overweight for females

Total Effects Partial Effects
(1) ) (3) (4) (5) (6) ()
Income by stage of
childhood
Income at birth (1983) -0.216 -0.379 -0.396
(0.200) (0.183)* (0.191)*
Income at age 2 (1986) -0.092 -0.084 -0.056
(0.136) (0.182) (0.1712)
Income at age 9 (1991) 0.115 -0.044
(0.197) (0.253)
Income at age 12 (1994) 0.468 0.524
(0.201)* (0.188)**
Income at age 16 (1998) 0.294 0.005
(0.250) (0.310)
Income mid-late childhood 0.500
(average from age 9-16) (0.215)*
Controls
Child age in 2002 -0.147 -0.381 -0.147 -0.237 -0.220 -0.296 -0.287
(0.422) (0.414) (0.433) (0.441) (0.421) (0.454) (0.426)
First born -0.288 -0.267 -0.334 -0.438 -0.410 -0.340 -0.308
-0.147 -0.381 -0.147 -0.237 -0.220 -0.296 -0.287
Child not in mom's HH* - - - - - -0.527 -0.596
(1991-1998) -- - -- - -- (0.517) (0.549)
Mom's height -0.016 -0.025 -0.021 -0.023 -0.031 -0.028 -0.024
(0.026) (0.030) (0.028) (0.030) (0.029) (0.032) (0.033)
Mom changed spousel -- - -1.036 0.655 0.958 0.433 0.427
-- - (1.008) (0.442) (0.394)* (0.405) (0.407)
Mom educ<6 yrs spline -0.079 -0.117 -0.124 -0.107 -0.084 -0.163 -0.164
(0.117) (0.120) (0.122) (0.122) (0.121) (0.113) (0.114)
Mom educ>6 yrs spline 0.044 0.038 0.028 0.016 0.025 0.021 0.010
(0.075) (0.085) (0.069) (0.078) (0.077) (0.093) (0.087)
Mom age -0.030 -0.067 -0.046 -0.048 -0.056 -0.083 -0.084

(0.040)  (0.038)  (0.042) (0.040) (0.038) (0.038)*  (0.037)*
Ethnic household - - -- - - - -

Total HH size? -0.045 -0.005 -0.063 -0.029 -0.007 -0.052 -0.041
(0.065)  (0.048) (0.071) (0.063) (0.075) (0.096) (0.093)
Extended family” 0.513 0.429 0.806 0.989 0.675 1.427 1.422
(0.313)  (0.348) (0.389)* (0.312)**  (0.363) (0.682)* (0.677)*
Community urbani(:ity2 0.034 0.021 0.019 0.007 0.010 0.030 0.028
(0.014)* (0.011) (0.012) (0.013) (0.013) (0.015)* (0.015)
Constant 3.275 9.965 4.178 4.717 6.196 8.403 7.580
(8.599)  (9.028) (9.016) (9.250) (8.991) (10.200) (9.808)
Observations 865 814 816 810 789 788 810

Robust standard errors in parentheses. Bold=effects of interest. * p<.05; ** p<.01

'Measured when income assessed in total effects models.In partial effects models defined as ever occurring 91-98
*Measured when income assessed in total effects models. In partial effects models, averaged 1983-98.
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