Center for Population Dynamics

School of Social and Family Dynamics

Arizona State University
Tempe, Arizona, 85287-3701, USA  www.asu.edu/cepod

&aPoD

CePoD Working Paper # 09-106

Child Care Subsidies and Childhood Obesity

Chris M. Herbst

Erdal Tekin

2009

Copyrights are held by the authors. This paper may not be cited or quoted without permission.



Child Care Subsidies and Childhood Obésity

Chris M. Herbst
School of Public Affairs
Arizona State University

Mail Code 3720

411 N. Central Ave., Ste. 450
Phoenix, AZ 85004-0687
Email: chris.herbst@asu.edu

Erdal Tekin
Department of Economics, NBER, and 1ZA
Andrew Young School of Policy Studies
Georgia State University
P.O. Box 3992
Atlanta, GA 30302-3992
Email: tekin@gsu.edu

May 2009
Abstract

Child care subsidies play a critical role in faeiling the transition of disadvantaged mothers from
welfare to work. However, little is known abouetmfluence of these policies on children’s health
and well-being. In this paper, we study the impaicsubsidy receipt on low-income children’s
weight outcomes in the fall and spring of kindetgar The goals of our empirical analysis are
twofold. We first utilize standard OLS and fixeffieets methods to explore body mass index as well
as measures of overweight and obesity. We thenttuguantile regression to address the possibility
that subsidy receipt has heterogeneous effectshibtren’s weight at different points in the BMI
distribution. Results suggest that subsidy redsiptssociated with increases in BMI and a greater
likelihood of being overweight and obese. We disd substantial variation in subsidy effects
across the BMI distribution. In particular, chitdre subsidies have no effect on BMI at the lower
end of the distribution, inconsistent effects ie thiddle of the distribution, and large effectshat

top of the distribution. Our results point to thee of non-parental child care, particularly center
based services, as the key mechanism through whig$idies influence children’s weight outcomes.

! Please direct all correspondence to the first awthohris.herbst@asu.edu. The authors would likank Jane Waldfogel and other
participants in the 2009 meeting of the Populafissociation of America for helpful comments.



[. Introduction

Over the past three decades, obesity rates amaldgechincreased dramatically. Data from
the National Health and Nutrition Examination Syy&HANES) indicate that, since the mid-
1970s, the prevalence of obesity grew from five.2opercent among children ages two to five and
from seven to 17 percent among children ages sikifo This alarming trend generates concern
among health care officials for a number of reaso@$esity during childhood is highly correlated
with weight problems throughout adulthood, and ebekildren are substantially more likely to
develop health problems such as high blood presmudeType 2 diabetes as early as adolescence
(Whitaker et al., 1997; Serdula et al., 1993; Freaadl et al., 1999; 2007). Moreover, obesity among
children and teenagers is associated with a numbéwng-term psychological and labor market
outcomes ranging from poor self-esteem and demessidiscrimination and lower wages (Daniels,
2006; Mocan & Tekin, forthcoming; Dietz, 1998; Stsa, 2000). Many of these problems impose a
substantial burden on the health care system. ekample, Guijing and Dietz (2002) estimate that
hospital expenditures related to childhood obesige from $35 million in the late-1980s to $127
million (in 2001 constant dollars) in the late-1990

Much of the current policy response to the obesipidemic focuses on children in
elementary and middle school, thereby neglectieglh million preschool-age children who spend a
considerable number of hours each year in non-parehild care arrangements (National Center for
Education Statistics, 1998). Indeed, about 41 percent of such children attdild care for at least

35 hours each week, and another 25 percent ararenfor 15 to 34 hours (Capizzano & Adams,

2 See http:/iwww.cdc.gov/nccdphp/dnpa/obesity/chittifindex.htm. See Anderson and Butcher (2006) feviaw of trends.

% Indeed, childhood obesity has been identifiedres af the most pressing health problems facing ti% (IU.S. Department of Health
and Human Services, 2001) and there are a large nuhlpaiicy efforts underway to stop or reverse this trantbng school-age
children. For example, the Child Nutrition and Waniefants and Children (WIC) Reauthorization Act2604 requires that all local
education agencies participating in the Nation&lddt Lunch Program create local wellness policieater than July 2006. The Kids
Walk-to-School program developed by the Centers ford3iseControl and Prevention (CDC) aims to increase apptes for daily
physical activity by encouraging children to watkand from school in groups accompanied by addltsincreasing number of schools
are limiting access to foods high in fats and suggisanning soda machines and snack bars in cafeterihschool stores. The School
Breakfast and the National School Lunch Programs arddderal entitlement programs that provide nutritignbalanced, low-cost or
free breakfasts and lunches to millions of childrecheschool day.



2000). Much of this care now occurs in increaginffirmal arrangements. For example, the

enroliment of three-year-olds in center-based taneased from eight percent in 1968 to 39 percent
in 2000, while the enroliment of four-year-olds neased from 23 to 65 percent (Bainbridge et al.,
2005). Today, the predominant child care settimiggdreschool-aged children is center care (32
percent), followed by relatives (24 percent) armifg child care homes (16 percent) (Smolensky &

Gootman, 2003].

The growing use of non-parental care has raisedemgas among health officials of the
critical role that child care settings play in simgpchildren’s eating and activity habits. In peutar,
given that young children spend considerable timayafrom their parents, child care providers lay
the foundation for food consumption and exercisttepas. Structural and process features of the
child care environment can dictate the types ofspia activities in which children are engaged
(e.g., structured or free-play), the number of Bgoer day in which children are performing these
activities, and whether these activities occur prity in indoor or outdoor spaces. In addition,nme
options in child care settings expose children teadety of new foods and flavors, which can
influence food preferences at home and school (Blbekm & Williams, 2001). Child care
providers can also serve as a powerful bridgedgarents in making healthy food choices in other
contexts (Story, Kaphingst, & French, 2006).

An array of federal and state child care policies durther shape children’s weight
outcomes. The Child Care and Development Fund ®CWhich provides employment-based
subsidies targeted at current and former welfacgients, allows parents to purchase virtually any
legally-operating child care service at a reduceitep Subsidies can influence low-income

children’s weight outcomes through a number of cletsr First, insofar as participation in formal

* Participation rates in formal child care settings agdow-income children now rival those of high-inconféldren (49 percent
compared to 53 percent) (Magnuson et al., 2007).

® The CCDF was created by the 1996 welfare reforrisletipn, which consolidated four preexisting susidograms into a single
block grant, increased funding for child care fundsudpstantially, and gave individual states gredéxilility in program design and
administration (Herbst & Tekin, 2008). In 20086, stafesnt approximately $9.3 billion on child care assise and served more than
1.7 million children in an average month (Child CBreeau, 2006).



care influences children’s weight, one might expgecbbserve a link between child care subsidies
and weight outcomes given that this policy encoesagothers to shift from informal to formal child
care modes (Tekin, 2005). In particular, childecaubsidies reduce the amount of time children
spend in parent and relative care while increapamgicipation in center- and family-based services.
However, the extent to which subsidy-induced charigechild care utilization are associated with
children’s weight outcomes depends on the relagality of subsidized child care. Second, the
CCDF stipulates that mothers must be employed &tifgudor a subsidy. A number of recent studies
find that children of working mothers are more likéo be overweight and obese, raising concerns
about the subsidy system’s current emphasis onaymant (Anderson et al., 2003; Ruhm, 2008;
Classen & Hokayem, 2005; Fertig et al., forthcomiRhipps et al., 2006; Courtemanche, 2007;
Cawley & Liu, 2007). Finally, by defraying expessassociated with child care, subsidies increase
disposable income that, in principle, can be smenhealthy foods and extracurricular activities.
However, it is unclear whether families spend tlditoonal income on goods that enhance child
quality or whether these resources increase thederfor fast food and sedentary activities such as
video games.

Despite the potential role for child care subsidieshaping preschool children’s weight
outcomes, no previous research focuses on this.tophe purpose of this paper, therefore, is to
examine the impact of subsidy receipt in the yesiofe kindergarten on several measures of
children’s weight during the fall and spring of #rgarten. Using a sample of children living with
unmarried women drawn from the Early Childhood Litugjnal Study (ECLS-K), our empirical
analysis proceeds in two steps. We begin by estipmatandard OLS and fixed effects models of
body mass index (BMI) and indicators of overweigiid obesity status. Next, we use quantile
regression techniques to address the possibildy shibsidy receipt has heterogeneous effects on
children’s weight at different points in the dibution of BMI. This method permits us to analyze

whether the impact of child care subsidies is nadait stable throughout the BMI distribution, or



whether subsidy receipt is associated with greatanges in BMI in some parts of the distribution.
In both cases, we pay careful attention to the oblmaternal employment and child care utilization
in meditating the relationship between subsidyip@nd children’s weight outcomes.

Our main results can be summarized as follows.ldGire subsidy receipt is associated with
increases in BMI and a greater likelihood of beawgrweight and obese. We also find substantial
heterogeneity in response to child care subsidgshsidies have no effect on BMI at the lower end
of the distribution, inconsistent effects in theddie of the distribution, and large positive effeat
the top of the distribution. Interestingly, cerbarsed care is associated with large and stable
increases in BMI throughout the distribution, whitbe impact of the other non-parental
arrangements appears to be concentrated at thotaiie distribution. We provide evidence that th
use of non-parental child care, rather than matlezngployment, is the key mechanism through
which the subsidy effects operate. Indeed, owlt®éndicate that subsidy receipt continues to be
associated with children’s weight after accountiog mothers’ work history, but this relationship
disappears when child care arrangements are added models.

Il. Background

Much of what has been written on childhood obefiguses on school-aged children and
school-based programs, rather than preschool-afgezhand child care arrangements (Story, 1999;
Gortmaker et al., 1999; Veugelers & Fitzgerald, 208tory, Kaphingst, & French, 2006). This
literature generally concludes that school-baseagnams play a positive role in reducing the
prevalence of childhood obesity. However, manytlose programs do not explicitly target
economically disadvantaged children, who are aighen risk of obesity (Frizvold, 2007). To our
knowledge, this is the first study to focus on tbé of child care subsidies in influencing low-
income children’s weight outcomes.

Frizvold (2007) examines the impact of Head Sparticipation on childhood obesity using

data from the Panel Study of Income Dynamics. iH@sfthat participation in Head Start reduces the



risk of obesity in late-childhood among black chéld. Both Head Start and child care subsidies are
means-tested, but unlike subsidies, Head Staregplaabstantial emphasis on quality through the
provision of comprehensive child development sa&wic In addition, many Head Start classrooms
focus explicitly on children’s health through ntitthal screening, offering healthy and nutritiogall
balanced meals, and engaging in parental outreatleducation (Frizvold, 2007).

Hubbard (2008) studies the impact of maternal eymént and child care decisions on
childhood obesity in a dynamic framework using deden the ECLS-K. She finds that any maternal
employment decreases the likelihood of obesity evhding non-parental child care increases it. She
also finds that working full-time and using non-eratal care increases children’s risk of being
obese. However, her measure of child care utiimas based on the total number of hours children
spend in three types of settings (informal carenfabrelative, informal care from a baby-sitter, and
center care). Using this information, she createm@le binary indicator for whether child care was
utilized for more than five hours per week in thesétings. Furthermore, this paper does not focus
on any dimension of early care and education ppirmuding child care subsidies.

A number of descriptive studies assess the nutdtiguality of foods offered in child care
settings’ A review of these studies suggests that the tyuaflifoods offered in center-based care, in
particular, typically falls short of the standardscommended byThe Dietary Guidelines for
Americans.” For example, Padget and Briley (2005) comparelitiry intake of children attending
center-based care with the recommendations of tleel Buide Pyramid for Young ChildrénThe
authors find that such children generally do noeirge an adequate diet, and the intake at home does
not compensate for the insufficient consumptiorfresh fruits, vegetables, and grains during the

time spent in child care. Furthermore, a numbestaflies show that preschool-age children in

® Story, Kaphingst, and French (2006) provide a congrsive summary of these studies.

" A publication put forth every five years by the UBepartment of Health and Human Services, The Dietary Guidelines for
Americans provide authoritative advice for people ages two @vet about the relationship between increased lyedigtary habits and
the reduction in the risk of major chronic diseagéss publication also serves as the basis for Fedeoal and nutrition education
programs. Additional information may be found hetép:Hwww.health.gov/DietaryGuidelines/.

% Information on the revised pyramid can be found Hettp://www.cnpp.usda.gov/FGP4Children.htm.



various non-parental child care settings do nottriteerecommended guidelines for physical activity
(Story, Kaphingst, & French, 2008).However, research suggests that preschools inepieng
practices aimed at increasing quality in generdl@mysical activity in particular can be successtul
reaching this goal. For example, in a study of pééschoolers, Dowda et al. (2004) find that
children in high-quality preschools, as measured chyld-staff ratios, teacher education, and
structural attributes of the facility, participate greater amounts of moderate to vigorous physical
activity.

Motivated by the coincident rise in women’s empiant and childhood obesity, a number of
studies examine the effect of early maternal emmpkayt on obesity. Findings from this research
generally point to negative effects of maternal lEyiment on children’s weight outcomes (Ruhm,
2008; Courtemanche, 2007; Anderson et al., 2008tigrect al., forthcoming). For example,
Anderson et al. (2003) find that increases in hatfinhaternal work are associated with increases in
the likelihood of childhood obesity. They alsodigreater effects among children of white mothers,
of mothers with more education, and of mothersighdr income levels. Fertig et al. (forthcoming)
examine the mechanisms through which maternal emmat influences children’s weight
outcomes. Cawley and Liu (2007) find that employemmen spend significantly less time eating
and playing with their children and are more likedypurchase prepared foods.

Also relevant to the current study is previous aesie on the impact of child care subsidies
and arrangements on other dimensions of child lbahg, including cognitive and behavioral
development. Using the ECLS-K, a recent study leybist & Tekin (2008) find that child care
subsidy receipt in the year before kindergartenelswreading and math test scores, increases
externalizing and self-control behavior problemsq @ecreases interpersonal skills at kindergarten

entry. In additionBaker et al. (2008) analyze the impact of Quebé&$%s per day child care”

® The 2005The Dietary Guidelines for Americans recommend that children and adolescents engage iessothan 60 minutes of
physical activity each day. Furthermore, the Natiéwsociation for Sport and Physical Education (NApRecommends that toddlers
receive at least 30 minutes of structured physical @haninutes of unstructured activity each day. Rreslers should receive 60
minutes of structured play and another 60 minutasisfructured play each day.



program on several child and parent outcomes. i&iabd children were worse off across a variety
of behavioral and health dimensions, ranging fromraased physical aggression and diminished
social skills to increases in common ilinessese program also led to more hostile parenting, worse
parental health, and lower-quality parental refslips. Previous research finds mixed results for
the impact of non-parental child care on childredévelopmental outcomes. A large number of
studies find positive effects of child care attamda (e.g., NICHD, 2003a; 2003b), but others find
insignificant or negative effects (e.g., Bernal &afe, 2008; Blau, 1999). There is more agreement,
however, that high-quality center-based care hagtipe effects on cognitive development among
low-income children (e.g., NICHD & Duncan, 2003).
lll. Data

The data used in this analysis are drawn from thdyEChildhood Longitudinal Study,
Kindergarten cohort (ECLS-K), a nationally reprdaastime sample of 21,260 children attending
kindergarten in the fall of 1998. Children in the ECLS-K are followed through thigheh grade,
with detailed parent, child, and teacher interviemesducted in the fall and spring of kindergarten
(1998 and 1999) and the spring of first (2000):dl{R002), fifth (2004), and eighth (2007) grade.
Approximately 20 kindergartners per school fromro¥/200 public and private schools are included
in the samplé?

Analyses in this study are based on the fall anihgpof kindergarten waves of data
collection, in which children’s height and weighem measured and parents were asked questions

about child care attendance in the year prior talérgarten entry. We limit our sample to children

® The ECLS-K is sponsored by the U.S. Department oficBtion. For more information, see the ECLS-K website
http://nces.ed.gov/ecls/kindergarten.asp. An aufdit longitudinal study, the ECLS-Birth cohort, falls 14,000 children born in 2001
through kindergarten entry.

" The ECLS-K used a multistage probability samplégie® select the sample of children attending kigdeeen in 1998. The primary
sampling units (PSUs) were geographic areas consigfimgunties or groups of counties. The second-stagsisted of public and
private schools within sampled PSUs. The final siagjes were students within schools. The schaoh& was freshened in the spring
of 1998 to include newly opened schools that wetenmiuded in the original sample. Once the sanspitren were identified, parent
contact information was obtained from the school,civhivas used to locate parents and seek consethdarhild assessments and
parent interviews. Completion rates (or response rdtas are conditioned on earlier stages of data atalle) for the fall of
kindergarten interviews were high: 89.9 percenttofdcassessments were completed, 85.3 percent afitgaterviews were completed,
and over 90 percent of the teacher interviews weretzied.



who lived with an unmarried mother as of the fdlkimdergarten intervie? We focus on single
mothers because they constitute about two-third®ligible subsidy recipients (Herbst, 2008).
Exclusions from the sample are made if childreneMiring in two-parent families (14,129) or
missing data on BMI (438), child care arrangemdBt®70), or child care subsidies (34). We
exclude an additional 387 children attending HetdltSsince the decision to participate in thidyear
intervention program is not influenced by childesubsidies. Furthermore, the goal of Head Start is
to increase school readiness through an arrayilof ahd family services, whereas CCDF child care
subsidies are aimed at facilitating employménRates of item non-response on the remaining child
and family variables are low, usually well belowegoercent of the final sample, and we retain these
cases by imputing zeros for the missing values @edting dummy variables to control for the
possibility of non-random imputation. Our analysé@nple consists of 3,113 children in the fall of
kindergarten and 3,007 children in the spring oflkirgarten.

Our outcome variables are based on body mass (@M, which is calculated as weight in
kilograms divided by height in meters squared (Ky/mn addition to estimating models using BMI
expressed in levels and logarithms, we construcharki indicators to represent children who are
overweight or obese. For children ages two toBM| values are plotted on growth charts from the
Center's for Disease Control (CDC) to determine twresponding BMlI-for-age percentile.
Children at or above the 8%ercentile of the gender- and age-specific BMiritiation are coded as
overweight, while children at or above the9percentile of the BMI distribution are coded as

obese"

!2 Single mothers are identified in the ECLS-K byngsthe variable PIHPARNT, which describes the chiidiag arrangements. We
define single mother families as those in whichahid lived with the “biological mother only.”

13 Additional minor exclusions from the sample are eade to an inability to match children to the 2@#hsus geocoded data (5
observations) and mothers with nonsensical agess@ edtions).

4 For additional information on the CDC growth chastse http://www.cdc.gov/nccdphp/dnpa/growthchartsineses/growthchart. pdf.
Also, see http://www.cdc.gov/growthcharts/. Ungtently, this nomenclature differed across childrengag®e to 19) and adults.
Children with BMIs above the §5percentile of the gender- and age-specific distidmuvere considered “overweight,” and those above
the 84" percentile were considered “at-risk-for-overweight.”wéwer, an expert committee convened by the Americanidde
Association (AMA) in collaboration with the DepartmeitHealth and Human Services Health Resources anic8e Administration



A key independent variable in our analysis is a shynvariable indicating whether a child
received subsidized, non-parental child care inytb&r prior to kindergarten. Parents are asked a
series of questions about child care utilizatiomirdy the past 12 months, including the types of
arrangements used, the amount of time that eaemgagment was used, whether there was a cost
associated with each arrangement, and the amoichfgrecare. Regarding subsidy receipt, parents
were asked the following: “Did any of the followingople or organizations help to pay for this ...
provider to care for {CHILD} the year befofbe/she} started kindergarten?” Four possible cbsi
were then presented to parents, and we code thhsseedng “a social service agency or welfare
office” as receiving a child care subsidy. Similguestions appear in several nationally
representative surveys (e.g., National Survey oeAoa’s Families and the Survey of Income and
Program Participation), and other researchers nmtsihdicators of subsidy receipt based on them
(Blau & Tekin, 2007; Herbst, 2008; Tekin, 2007).heTU.S. Department of Health and Human
Services (1999) finds that between 12 and 15 peafegligible families received a CCDF subsidy in
1998. In our ECLS-K sample, 14.5 percent of cleitdare coded as receiving subsidized care in the
same yeat®

Another key variable is an indicator of early rmase work, defined as a dummy variable that
equals unity if a given mother was employed at point between the child’s birth and kindergarten
entry. We also create mutually exclusive groupinfighild care arrangements. Specifically, we
code children as attending relative care (whicHues caregiving inside and outside the child’s
home), non-relative care (nanny, babysitter, oriligbvased), center-based care (daycare center), or
school-based services (prekindergarten, preschadlnursery school). Children who did not attend

any of these services are coded as receiving peaeaet A non-trivial number of children received

(HRSA) and the CDC recently endorsed the use of \eeght” and “obese” for children. See this link fmore information on the

adjustment: http://www.ama-assn.org/amal/pub/uptoad433/ped_obesity recs.pdf.

15 Rates of child care subsidy receipt calculatedelsgarchers using the NSAF match closely our ECLStihate. For example, Tekin
(2007) calculates a participation rate of 11.6 perfmna sample of single mothers, and Herbst (2088jnates a take-up rate of 13.9
percent, also from a sample of single mothers.

1C



child care from more than one provider, so we ere@adecision rule to ensure mutually exclusive and
exhaustive categorié$.

We exploit the richness of the ECLS-K to contrat & detailed vector of child and family
characteristics as of the fall or spring of kindatgn. Key child characteristics include gendgg, a
race, and birth weight. We capture parental rapoftchildren’s health status through a set of
dummy variables indicating whether the child iektellent health, good health, or fair/poor health.
Health status is also proxied by an indicator fdrether the child experienced a premature birth.
Children’s physical activity habits are capturetbtigh variables denoting the number of hours per
day the child watches television, the number ofsdpgr week the child experiences vigorous
exercise, and whether the child ever participateathletics. We control for children’s eating Habi
and opportunities to consume healthy meals by puarating variables for whether the child eats a
school-provided breakfast and receives a free/itipcice school lunch. Also of relevance here are
controls for the number of days per week the famdts breakfast and dinner together. Parental time
and skill inputs are captured by the mother's ageindicator for whether the child’s parents were
married at birth, the family’s socioeconomic statasd parent’'s educational expectations for the
child. Socioeconomic status (SES) is a composgasure incorporating the mother’'s and father’s
(or legal guardian’s) educational attainment, moshend father's (or legal guardian’s) job
occupation, and total household income. We paratizetthe SES measure through a set of dummy
variables indicating the quintiles of the full EGlKXistribution. Other parental resources and good
inputs are represented by food stamps participatimth the number of children in the household.

Summary statistics are presented in Table 1. avieeage BMI is 16.5, and approximately 29

percent of children are overweight as of the fédllkkmdergarten interview. Fully 13 percent of

16 Our decision rule is constructed so that we drop tge children who receive exclusively Head Staterefore, our indicator of
subsidy receipt omits those reporting subsidy reostple participating only in Head Start. A childrpeipating in Head Start along
with another service is coded as participating inrtbe-Head Start service. The remaining tie-breakersedtied as follows: relative
and center: center; non-relative and center: centative and school: school; non-relative and schedtool; non-relative, relative, and
center: center; non-relative, relative, and schadlosl

11



children are obese. This figure is consistent wettent data from the CDC, which reports an obesity
rate of 12.4 percent among children ages two ®@fivAs shown in Table 1, the BMIs of children
receiving subsidized and unsubsidized care are gintilar for the fall and spring of kindergarten.
Rates of overweight are slightly higher for sulmsadi children at both measurement dates. Fully 31
percent and 32 percent of children receiving suésiére overweight in the fall and spring of
kindergarten, respectively, compared to 29 peram 30 percent for unsubsidized children.
However, none of these differences are statisyicsitjnificant. Rates of obesity are also similar
across these groups of children.

As previously stated, approximately 15 percentefd¢ample received a child care subsidy in
the year prior to kindergarten entry. Consisteith wrevious studies, mothers of subsidized chiidre
are more likely to be employed than their unsubsidicounterparts (89 percent compared to 82
percent). Participation rates in the various cludde arrangements are as follows: 16 percent of
children received exclusively parent care; 22 parceceived care from a relative; seven percent
received care from a non-relative; 16 percent gipdied in center-based care; and 39 percent
participated in a school-based program. As exgkdcubsidized children are more likely to use
center-based care than their unsubsidized coumtsr@® percent compared to 12 percent). The use
of non-relative care is also significantly greaderong subsidy recipients (10 percent compared to 7
percent). Non-recipients are substantially mdcel¥i to utilize care from parents and relativeisT
pattern is consistent with previous research initigathat subsidies effectively shift children from
informal child care settings into the formal markeekin, 2005).

Table 1 also shows that subsidized children arellksly to be white and more likely to be
black. Both groups of children are equally likebybe born prematurely and have low birth weights.
Parental reports of children’s health status rewbat subsidized and unsubsidized children are

equally likely to be in excellent health, but swaimed children watch slightly more hours of

Y This figure is based on data from 2003-2006. l8&e//www.cdc.gov/nccdphp/dnpa/obesity/childhondéx.htm.

12



television each day and are less likely to havéigigated in organized sports at some point before
kindergarten entry. Not surprisingly, a much geeaghare of subsidized children report eating
school-provided breakfast and lunch.

The descriptive results presented in Table 1 sstghat rates of overweight and obesity are
equivalent across subsidized and unsubsidized rehild Table 2 further explores this issue by
comparing children’s fall of kindergarten weighttoames across mothers’ work status (Panel A)
and the child care arrangements used in the ydarebkindergarten (Panel B). Looking first at
Panel A, we find only minor differences in BMI, oweight, and obesity across subsidized and
unsubsidized children, regardless of whether theheroworked since childbirth. Substantially
greater differences emerge when we compare chifdneright outcomes across mothers with
different work histories. Specifically, childrenf @mployed mothers are more likely to be
overweight and obese, regardless of subsidy restapis. Summary statistics for the full sample
(shown in the first column) reveal that 30 peragfinthildren of working mothers are overweight and
14 percent are obese. The comparable figureshitiren of non-working mothers are 26 and 12
percent, respectively.

Turning to the non-parental arrangements (PaneiB)pnce again find small differences in
weight outcomes across subsidized and unsubsidizédiren. If anything, non-recipients tend to
have slightly higher BMIs and are more likely to t®eerweight and obese. However, the story
changes dramatically when we compare the weightoous of children in parent care with those
receiving subsidies. Subsidized children consitelmave higher BMIs, and the prevalence of
overweight and obesity is substantially greatear &ample, 31 percent of subsidized children in
center-based care are overweight and 14 percembase. Fully 35 percent of subsidized children
attending school-based services are overweighievilti percent are obese. On the other hand, 24
percent of children in parent care are overweight] 10 percent are obese. In fact, based on the

summary statistics for the full sample, it appeth children in any non-parental arrangement—
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regardless of whether it is subsidized—have hi@Mis and are more likely to be overweight and
obese than those in parent care.

Together, the results presented in Table 2 highligé potential for child care subsidies to
operate through maternal employment and parti@pdati non-parental child care. By encouraging
low-income mothers to work and by creating incesdivo shift children into formal child care
settings, subsidies place children in environmemitere the average child is more likely to be
overweight and obese. We will investigate thesenokls more explicitly in the regression analysis
that follows.

IV. Empirical Model

Our goal is to examine the relationship betweelddatdre subsidy receipt in the year prior to
kindergarten and children’s weight outcomes infttileand spring of kindergarten. Formally, we can
specify this relationship in the context of thddaling regression model:

Wi =0S +¢E + G + XB +g;, 1)
where W is one of four weight outcomes for chilth the ECLS-K; S is a binary indicator for
whether a child care subsidy is received by chiH is a binary indicator of early maternal wofk;
is a matrix of child care arrangementsjs a matrix of observable child and family deterarits of
children’s health and development, ant an idiosyncratic error term. The ¢, 6, andp are the
estimated parameters. Recall that the four wedgittomes include the level and log of chilsl
BMI and indicators for whether childis overweight and obese. For ease of interpogtafil) is
estimated using ordinary least squares (OLS) regne¥ Coefficients are weighted using the
ECLS-K Base Year Parent weight, and standard em@sadjusted for arbitrary heteroskedasticity
using robust standard errors.

An obstacle to obtaining an unbiased estimate ©f the potential endogeneity of subsidy

'® The least squares estimates of coefficients in flipesbability models are consistent estimates of agemobability derivatives, but
the standard errors are biased as a result of hetetasticity (Angrist & Krueger, 1999). As we note ir ttext, we report standard
errors that are robust to any form of heteroskedastici

14



receipt. For example, employed mothers who okaaahild care subsidy and utilize non-parental
care may be systematically different from those wvdwo not in ways that are not captured by
researchers. If high-skilled and physically healthothers are more likely to work and use child
care, then failing to control for these maternarelateristics would lead to an upward bias: of
these characteristics are positively correlatedh witiose of the children. Another source of
endogeneity stems from the possibility that chiitsehealth and well-being influence maternal
choices regarding work and child care. Motherfiwithealthy children, for example, may decide to
remain out of the labor force or place their cléldin specialized child care settings. If thessiads
are correlated with unobserved child charactesstind the outcomes of interest, estimates will
once again be biased.

We attempt to guard against potential endogensitadaling a rich set of child and family
characteristics to (1). In particular, we captilme health status of children through such contasls
premature birth, low birth weight, and parentalarp of children’s well-being. We also remove the
differential propensities across children to engegeedentary activities (e.g., watching televigion
versus those requiring substantial physical agtifgtg., participation in athletics). Family rowgs
that are correlated with children’s weight are pedxby the extent to which families eat meals
together, and whether children eat breakfast anchlat school. Finally, we add controls for family
SES and food stamp receipt in order to accountdffierences across families in the ability to
purchase high quality food and support extraculaicactivities.

A potential concern is that our extensive setholidcand family controls may not sufficiently
account for the selection into subsidy receipt. aAsesult, we estimate models that incorporate
county fixed effects. These eliminate bias fronohserved characteristics across children residing
in the same jurisdiction. For the purposes of piaper, fixed effects specified at the county-level
hold a number of advantages. Given that statd-Bs@omic and policy conditions are identical for

children in the same county, these factors arenaatioally controlled for and are not needed in the
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model. This is particularly important for statesicial policy environment, including the flurry of
recent welfare reforms, expansions to the Earnednie Tax Credit (EITC), and pre-kindergarten
initiatives, all of which may influence mothers’ vkoand child care decisions and children’s well-
being. In addition, to the extent that the avaliligbof fast food restaurants, supermarkets, aak®

is unevenly distributed across the states, inclugib county fixed effects will control for these
factors as well. Another advantage is that anystate-level variation in families’ demographic
characteristics, physical activity and food optiomsthe social policy environment is captured Hogy t
county fixed effects. Again, this is particulaitpportant for the food and policy environment in
which disadvantaged children are raised. For el@ngpbstantial evidence suggests that fast food
restaurants tend to be clustered in low-incomemidoad rural neighborhoods (Block et al., 2004;
Morland et al., 2002). In addition, a number afds¢s find that county administrators of subsidy
programs have the authority to shape policy deassiwith little oversigh{Herbst & Tekin, 2008;
Blau & Tekin, 2007; Layzer & Collins, 2000; Blardt al., 2001; Mitchell et al., 1997). These local-
level sources of unobserved heterogeneity are rechby the county fixed effects.

Although the inclusion of early maternal work andild care arrangements in (1) is
interesting in its own right, we argue that suclmtoals are crucial for understanding the ways in
which subsidies influence children’s weight outcemén particular, if the impact of subsidy receipt
operates through the increase in maternal employroee might expect little or no change in the
subsidy estimates after child care arrangementmaieded in the model. However, if the impact of
subsidies operates through children’s attendaneceimparental care, inclusion of the arrangement

variables should render the estimates on subsidgipee statistically insignificant. To test these

% An alternative approach to obtaining an unbiaséiinage ofa is through the use of instrumental variables (IV)he TV method
requires at least one variable that is correlated suthsidy receipt but uncorrelated with children’sgiioutcomes. We experiment
with models using characteristics of the statesdctélre subsidies system (e.g., CCDF expenditures per imbursement rates, and
eligibility thresholds) as identifying instrument®©ne concern is that these variables, while beimgetaded with subsidy receipt, may
also reflect the states’ generosity or attitude toveesisting children and this may be correlated wigigit outcomes. The subsidy
coefficients from these models are qualitatively Eintio those presented in the paper, but they aghrdauger in magnitude. Given the
concerns about the plausibility of the instrumemtd e fact that these results are qualitativelyilamo the current results, we do not
present the IV models.
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channels, we begin by estimating models that irefudt the indicator of subsidy receipt, followed
by models that sequentially add controls for makeemployment and child care arrangements.

The primary coefficient of interest in (1)aswhich captures the impact of child care subsidy
receipt on children’s weight outcomes. For modelsvhich the dependent variable is BMI, the
estimated parameter represents the conditional refact of subsidy receipt across all children in
the sample and over the distribution of Bfil.For models specifying overweight and obesity, the
coefficient is interpreted as the average partiahge in the likelihood of moving to the upper tdil
the BMI distribution. In both cases, however, @ES coefficients mask heterogeneous effects of
child care subsidies across children’s observaideacteristics, including BMI.

Therefore, OLS estimates provide an incompleteupictf, for example, there ae priori
reasons to be believe that key variables influgrateonly the conditional mean expectation, but also
the expectation at the tails and other policy-rafg\points in the outcome distribution. In thereat
analysis, the distributional effects of child cangbsidies are of particular interest. For example
consider the policy implications associated witlargpes in BMI at the lower and upper tails of the
distribution. If child care subsidies lead to iases in BMI among underweight children, one could
reasonably argue that this form of assistance nwyimpose additional health risks on already
fragile children. For extremely low-income famdi¢hat experience frequent food shortages, the
introduction of a child care subsidy may improvaltte and development by allowing children to
experience stable and healthy food options in Hile care environment. In addition, an increase in
disposable income may improve the ability of disadaged families to decrease consumption of
low-cost, calorie-dense fast food and increase wapsion of fresh fruits and vegetables. On the
other hand, if parents and child care staff arerawlzat subsidies increase BMI among overweight

children, such information can be used to aid gatatecisions about the optimal environment for

20|n other words, OLS assumes that covariates onlyttie location of the conditional distribution bitoutcomes, not its scale or any
other attribute of its distribution (Koenker & Hallo2Q01).
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their children. Child care directors can also usie information to address nutrition and physical
activity training for staff, and teachers may resture daily schedules in a way that maximizes
indoor and outdoor physical activity. Finally, stdével child care administrators may encourage
child care providers services operating in loweime neighborhoods to increase healthy food
options to accommodate children receiving substticage.

Based on these considerations, we explore heteezogereffects of child care subsidies at
different points in the distribution of childrenBMI. To do so, we utilize quantile regression
methods (Hao & Naiman, 2007; Koenker & Bassett8lBusinsky, 1998). Quantile regression is a
semi-parametric technique that is used to chaiaetehe entire conditional distribution of a
continuous dependent variable. This is achievedilading the cumulative distribution of a random
function into equal intervals (e.g., quartiles ecites). Then, unlike OLS, which derives estimates
by minimizing the sum of squared residuals acrdss déntire distribution, quantile regression
estimates are derived for each subsection defiyep, fKoenker & Hallock, 200%}. Formally,

parameter estimates at thit quantile are calculated by:

min%_ p,[y, —k(x.B)]. @)

where the functiomp,() is the “check function,” an#i(x;,f) is specified as a parametric function in
order to generate the estimaté€ach coefficient produced by the quantile regorssnodel is

interpreted as the partial derivative of the caondél quantile with respect to the observable
covariates® In the current study, coefficients on child canbsidies represent the marginal change

in then™ quantile of BMI due to changes in subsidy recstptus. Insofar as coefficients of varying

%L The term “quantile” refers to the general case.
22 Thepy(. ) is called the “check function” because it lookslcheck-mark when it is plotted (Angrist & PischkeQ@0 Specifically,

nxu,u>0
IC)”(u)_u(n_l(u<0)_{(n—1)xu,u>0'

To estimate the quantile regression models, wehese/ite command developed by Frolich and Mellyo@or STATA 10.1.
% Note that quantile regression is not the samettisgfiOLS models for subsets of the conditionatritistion of BMI. The latter
approach is equivalent to estimating a model orpsestbased on truncated dependent variables, ingsiritbiased estimates.
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magnitudes are estimated at each quantile of @mlgrBMI, we can interpret such results as
evidence of heterogeneous effects of child carsidigs throughout the distribution of BNA.
V. Estimation Results

Discussion of the empirical results proceeds Hevis. Table 3 presents the OLS estimates
of the impact of child care subsidies on childrem&ight outcomes in the fall of kindergarten. The
odd-numbered columns show the results without godixed effects, and the even-numbered
columns add these controls. To test whether thpadaof subsidy receipt operates through maternal
employment and/or children’s child care arrangememtble 3 presents results from models that
incorporate just the indicator of subsidy receipariel A), subsidy receipt and maternal work (Panel
B), subsidy receipt and child care arrangementadlP@), and all three sets of variables (Panel D).
The equivalent results for children’s weight outesnin the spring of kindergarten are presented in
Table 4. We then turn our attention to explorirejehogeneous subsidy effects. Table 5 (fall of
kindergarten) and Table 6 (spring of kindergars&mw the coefficients from the quantile regression
analysis of BMI. To maintain consistency, we beugiith models that incorporate just subsidy
receipt, then sequentially add maternal employraadtchild care arrangemefits.
OLS and Fixed Effects Results

As shown in Panel A of Table 3, child care subgielgeipt is associated with increases in
BMI and a greater likelihood of being overweightlasbese. In specifications without county fixed
effects, the coefficient on subsidy receipt is stestly positive but not statistically significant
Adding controls for unobserved heterogeneity insesathe magnitude and precision of the subsidy

estimate in all models. This suggests that, iftleing, the impact of subsidy receipt is likely te b

% Quantile regression methods have been increasiniigedtin economics to study the returns to educafitrias, Hallock, & Sosa
Escudero, 2001), changes in wage structure and ingq(Blchinsky, 1994, 1997; Gonzales & Miles, 20@arcia, Hernandez &
Lopez-Nicolas, 2001), union wage effects (Chamber@94), and birth outcomes (Abrevaya, 2001). Begirical Economics vol.
26, no. 1, 2001 for further examples on some ofaghygications of quantile regressions. We also kxtat few papers using guantile
regression to estimate child and adult correlates\df BExamples of this work include: Terry, Wei, & Esman (2007) and Beyerlein,
Toschke, & von Kries (2008).

% To economize on space, we only present the coerffision our key variables. The coefficient estimfxtes other variables are
mostly consistent with our expectations and in Viriga those in the relevant literature. They arailble from the authors upon
request.
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biased downward. As shown in column (4), subsebeipt is associated with a 1.7 percent increase
in children’s fall of kindergarten BMI. The coefients in column (6) and (8) suggest that subsitlize
children are 5.2 percentage points more likelygaberweight and 3.1 percentage points more likely
to be obese.

Adding a control for early maternal work (Panel IBads to only a small reduction in the
magnitude of the subsidy coefficients, and thedsash errors remain unchanged. Subsidy receipt is
now associated with a 4.7 percentage point incrematiee likelihood of being overweight and a 2.8
percentage point increase in the likelihood of dpesCoefficients on maternal work are consistent
with previous research. Children whose mothersevenployed at some point between birth and
kindergarten experience a 1.5 percent increasévih Bsuch children are also 4.7 percentage points
more likely to be overweight and 2.7 percentagaisainore likely to be obese.

Substituting the vector of child care arrangemémtshe indicator of maternal work (Panel
C) leads to a large reduction in the subsidy coleffits, and renders the estimates statistically
insignificant in all models. For example, the dmé&nt on subsidy receipt is reduced by 53 percent
in the log BMI model and about 44 percent in theraxeight and obesity models compared to the
baseline subsidy estimate in Panel A. Coefficiemghe child care arrangements, however, imply
positive and statistically significant increases BMI, overweight, and obesity. For example,
children participating in relative care are 6.9geettage points more likely to be overweight and 4.8
percentage points more likely to be obese tham tmeinterparts in parent care. Children attending
center-based care experience the largest incréagesch outcome. Such children have BMis that
are 4.0 percent higher, rates of overweight th@ap@rcentage points higher, and rates of obesity th
are 6.0 percentage points higher. There is alsterge that participation school-based care is
positively associated with children’s weight outa@snalthough the effect sizes are not as large as
those for center-based care. Interestingly, ratesverweight and obesity among children in non-

relative care are not significantly different frahose in parent care.
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When the full model is estimated (Panel D), theffo@ents on child care subsidies
experience a further drop in magnitude and remaitistically insignificant. It is interesting tmte
that a similar pattern of results emerges for eamlgternal employment. Although maternal
employment is initially associated with significantreases in children’s weight outcomes, these
effects attenuate and become imprecisely estimated the child care controls are added. On the
other hand, the estimates for child care arrang&snare largely unchanged by the inclusion of
maternal work. Participation in center-based cawetinues to be strongly related to children’s
weight outcomes. Children attending this modeastdave BMIs that are 3.7 percent higher, rates
of overweight that 9.0 percentage points highed, i@tes of obesity that are 5.5 percentage points
higher than their counterparts in parent care.

Results presented in Table 3 are consistent \ighpicture emerging from the descriptive
evidence in Table 1 and 2. Although subsidizeddohin tend to have slightly higher BMIs and are
somewhat more likely to be overweight and obesseldifferences are not nearly as large as those
between children in parental and non-parental cledde arrangements. Accounting for the
differential participation in child care settingsnders the differences in weight outcomes between
subsidized and unsubsidized children statisticalbygnificant. Variation in employment rates, on
the other hand, does not appear to be respongsibléhé subsidy-induced changes in children’s
weight. Rather, the subsidy effects operate thmotige shifting of children into non-parental
arrangements, where, children have higher BMIsrateb of overweight and obesity. Furthermore,
our results indicate that participation in centasdéd care is primarily responsible for the larger
weight outcomes among subsidized children. Twagseof evidence support this claim. Center-
based care is the predominant arrangement amofdyeshireceiving subsidies, and this child care

setting is consistently associated with the largeseases in BMI, overweight, and obegty.

% \We subject this assertion to a more rigorous t&¥e re-estimate the basic regression of children’gyfitedutcomes on subsidy
receipt, but only among children in different childearrangements. In the model using the log of B8th@ dependent variable, the
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Table 4 examines the persistence of subsidy, matevark, and child care arrangement
effects. Results in Panel A indicate that the ichgd subsidy receipt attenuates between the fal a
spring of kindergarten. Generally speaking, theskly coefficients decrease in magnitude as
compared to those from the fall of kindergartend amone of the coefficients are statistically
significant. Adding the controls for maternal eoyphent and child care, as shown in Panels B
through D, further reduces the magnitude of thesislybeffects. The impact of early maternal work
also attenuates by the spring of kindergarteneréstingly, strong associations between child care
arrangements and children’s weight outcomes altepstisent as of the end of kindergarten. When
the full model is estimated (Panel D), participatia relative care is associated with a 2.1 percent
increase in BMI, center-based care is associatéidl avi3.8 percent increase in BMI, and school-
based care is associated with a 1.5 percent irerea8MI|. Furthermore, center-based care is
expected to increase the prevalence of overweigh6.B percentage points and obesity by 7.6
percentage points. School-based care also remiginigicantly related to overweight and obesity.
Quantile Regression Results

Having established a relationship between sulrsdgipt and children’s weight outcomes at
the upper tail of BMI, we now turn to the quantitgression results, which characterize the entire
distribution of BMI?” Table 5 shows the estimates for the fall of kigdeten BMI, and Table 6
shows the estimates for the spring of kindergaBteth. As previously stated, we begin by including
only the measure of child care subsidy receipt,taed we add controls for early maternal work and
child care arrangements. All models show coeffitseusing the level parameterization of BMI
across the 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, ar®& 0.9 quantiles. County fixed effects are

incorporated into all models.

coefficient on subsidy receipt implies a statisticalgnificant 3.8 percent increase in BMI among cfgfdin center-based and family
child care homes. As for the obesity regressionct@ficient on subsidy receipt implies a statidlycaignificant 6.8 percentage point
increase in obesity among such children. Acrossther arrangement were any of the subsidy coefficgigtsficant.

%7 We also estimated guantile regression models usiBiMI. The results from these models are very sindahose with the BMI in
terms of both pattern and significance.
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As shown in Panel A of Table 5, we find evidenceubstantial heterogeneity in response to
child care subsidy receipt. For comparison purposias useful to recall that the average effdct o
subsidy receipt in the fall of kindergarten is @3BMI points (Panel A, Table 3). When the full
distribution of BMI is characterized, the impact sibsidy receipt ranges from 0.065 to 0.420.
Generally speaking, the magnitude of subsidy effecteases monotonically as children move to
higher BMI quantiles. Throughout the first thraeaqgtiles, the coefficient is small in magnitude and
statistically insignificant, suggesting that chitdre subsidies are not associated with increases in
BMI at the lower end of the distribution. Subsidgeipt, however, is associated with increasingly
large and precisely estimated gains in BMI amonfgldn above the median. In particular, we find
that BMIs among subsidized children increase frobb D points at the 0.5 quantile to 0.397 points at
the 0.9 gquantile, peaking at 0.420 points at tBegDantile. This shift represents an increase6df 1
percent.

Adding the control for maternal employment (PaBgreduces somewhat the magnitude of
subsidy coefficients across all BMI quantiles, althh qualitative story remains the same.
Furthermore, the impact of maternal work does reteal a consistent pattern over the BMI
distribution, and very few of the coefficients atatistically significant. Incorporating the vectd
child care arrangements (Panel D) renders statilstimsignificant all of the coefficients on subgi
receipt and most of the coefficients on maternghlegment.

As shown in Panel D, an interesting story emerfyjemn the estimates on child care
arrangements. On the one hand, it appears th&drdessed care leads to comparatively large and
stable increases in BMI throughout most of theritigtion. With the exception of the highest BMI
guantile, where the effect is 0.801 points, thedotf center care ranges between 0.301 and 0.483
points over the BMI distribution. A relatively &la effect size throughout the distribution of
children’s BMI amounts to a location shift: as @rlbased participation increases BMI among

children in the middle of the distribution, childréocated at other points along the distribution
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experience similar increases in BMI, causing thé&rendistribution to shift to the right. The
remaining child care arrangements exhibit a differpattern, characterized by BMI increases
concentrated at the lower and upper tails of treridution. Participation in relative care, for
example, is associated with statistically significencreases in BMI at the 0.1 and 0.2 quantiles,
inconsistent effects throughout much of the midafiehe distribution, and a large effect at the 0.9
guantile (0.597 BMI points). Similarly, the onlyantile at which non-relative care significantly
raises BMI is 0.1, with an effect size of 0.312 Blbints. Participation in school-based care
significantly increases BMI only among childrenthé upper tail of the distribution (0.522 BMI
points). Across many of the other quantiles, stisettings are associated with reductions in BMI,
although in no case is the estimate statisticadjigicant.

Quantile regression results based on the springirafergarten BMI (Table 6) are quite
similar to the pattern established in the fall ofdergarten. Although the effect sizes attenutite,
range of subsidy coefficients in Panel A remaimgdgfrom 0.021 to 0.537 BMI points) and most of
the coefficients at the upper tail are statisticalgnificant. The relationship between subsidyerpt
and BMI continues to be strongly monotonic: Foldigin below the median BMI, subsidy receipt is
associated with gains ranging from essentially 2er6.0.86 BMI points. For children above the
median BMI, the gains range from 0.214 to 0.537 Bidihts.

Generally speaking, the pattern of results exbibin Panel B, C, and D is also broadly
consistent with the fall of kindergarten. Parametstimates suggest that subsidy receipt remains
significantly related to BMI at the upper tail evafier accounting for early maternal work, but the
relationship attenuates after incorporating costrir child care arrangements. Attendance in
school-based services continues to increase BMingnebildren at the upper tail, but some of the
significant effects for relative and non-relativare as of the fall of kindergarten are no longer
significant in the spring. It is interestingrnote that the impact of center care tends to irseréa

magnitude, become more heterogeneous, and remngtity hstatistically significant. For children
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below the median, center care increases BMI betwe2s5 and 0.402 points. For children above
the median, the effect size increases from 0.490.7@8 points. It is difficult to interpret these
findings, but we offer two explanations. Firste tincreased magnitude and heterogeneity reflect the
possibility that children in center care are mdkely to enroll in kindergarten programs that assl
attentive to serving healthy foods and allowingldrien sufficient time to exercise throughout the
day. The other explanation is that any centeréeduincrease in BMI did not reveal itself in
children’s weight until the spring of kindergarten.

VI. Conclusions

The U.S. child care subsidy system places coraiteeremphasis on moving welfare
recipients into work, and keeping those currenttypyed out of the welfare system. Indeed, a
number of recent studies suggest that a childsi#lvsidy is an effective policy tool for increasihg
labor force participation of single mothers (eRBjJau & Tekin, 2007). Furthermore, the principle of
“parental choice,” in which families are able toeusubsidies to purchase virtually any legally
operating child care service, is beneficial to lmeeme families struggling to balance work-life
obligations. However, there may be unintended egusnces associated with child care subsidies.
In particular, there are a number of design feat@ssociated with states’ CCDF plans that create
disincentives for parents to choose high-qualityecand for providers to make costly quality-
enhancing improvements (Herbst & Tekin, 2008). <eouently, a number of observers have
become concerned about the implications of chite sabsidies for children’s health and well-being
(e.g., Adams & Rohacek, 2002).

In this paper, we seek to understand the relatiprisétween child care subsidies, measured
in the year before kindergarten, and children’sgleioutcomes throughout kindergarten. Our
findings suggest that child care subsidy receipadgsociated with increases in BMI as well as
increases in the likelihood of being overweight abése. We also find initial support for the claim

that the estimated subsidy effects operate thrahgdren’s participation in non-parental child care
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settings. Specifically, our results point to ehmants in center-based care as the primary meahanis
through which the subsidy effects operate. Childrethis type of arrangement have substantially
higher BMIs and experience a significantly grediieglihood of being overweight and obese. In
light of our results, it is no coincidence that tegrcare is the predominant child care mode among
subsidized children. Estimates from the quangigression models provide evidence of substantial
heterogeneity in response to child care subsidgipecBMI gains due to subsidized care are
dramatically different depending on where childega located in the BMI distribution. Children at
the upper end of the distribution experience BMhgdhat are greater than the gains among children
at the lower end. Once again, our quantile regresgsults imply that center-based care emerges as
a likely candidate to explain the pattern of supstfects.

A possible explanation for these results is thdtlatare subsidies induce mothers to choose
formal arrangements that are of questionable gqualts previously stated, the CCDF’s principle of
“parental choice” allows parents to purchase cbdde services operating outside states’ regulatory
regimes. Furthermore, conditioning eligibility feubsidies on employment and income creates
challenges for maintaining stable child care areamgnts. In particular, if changes in employment
and income are related to lapses in subsidy receiymh instability could undermine child well-
being. States’ reimbursement rates can also imfeiequality. If reimbursements are below the
federally recommended level, families may not hageess to high-quality care, thereby reducing
incentives for providers to make important quadibhancements.

Indeed, recent empirical work seems to confirm eéhestiques. Several studies find that
subsidized children receive lower-quality care tb#rer low-income, unsubsidized children (Adams
et al.,, 2001; Jones-Branch et al., 2004; Mocan,72®xikes, Raikes, & Wilcox, 2005; Queralt,
Witte, & Greisinger, 2000; Thornburg et al., 2002hitebook et al., 2004; Witt, Queralt, & Witte,
2000). As summarized in Story, Kaphingst, and Enef2006), another body of evidence suggests

that many child care centers in the U.S. fail tovite children with healthy foods and sufficient
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opportunities for physical activity. Finally, acent analysis by Herbst and Tekin (2008) finds that
subsidized children perform worse on tests of mgdind math ability and teacher’'s assessments of

externalizing behavior problems, self-control, and interpersonal skills.
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Table 1. Summary Statistics

Variable Full Sample Subsidy Recipient  Non-Recipien
Weight Outcomes
BMI, Fall (N=3,113) 16.462 16.535 16.449
(2.397) (2.329) (2.409)
BMI, Spring (N=3,007) 16.624 16.663 16.617
(2.494) (2.430) (2.505)
Overweight, Fall (%, N=3,113) 0.293 0.312 0.289
(0.455) (0.464) (0.454)
Overweight, Spring (%, N=3,007) 0.304 0.323 0.301
(0.460) (0.468) (0.459)
Obese, Fall (%, N=3,113) 0.133 0.137 0.133
(0.340) (0.345) (0.339)
Obese, Spring (%, N=3,007) 0.134 0.139 0.134
(0.342) (0.347) (0.341)
Subsidy Receipt, Maternal Employment, and Child Cae Arrangements
Subsidy Recipient (%) 0.145 1.000 0.000
(0.353) (0.000) (0.000)
Early Maternal Work (%) 0.834 0.892 0.824***
(0.372) (0.310) (0.381)
Parent Child Care (Omitted, %) 0.159 0.000 0.186***
(0.366) (0.000) (0.389)
Relative Child Care (%) 0.222 0.151 0.234***
(0.416) (0.359) (0.423)
Non-Relative Child Care (%) 0.073 0.102 0.068**
(0.260) (0.303) (0.252)
Center-Based Child Care (%) 0.156 0.399 0.115%**
(0.363) (0.490) (0.319)
School-Based Child Care (%) 0.391 0.349 0.398*
(0.488) (0.477) (0.490)
Child Characteristics
Child’'s Age (Months, Fall of K) 68.42 68.33 68.44
(4.46) (4.06) (4.52)
Boy (%) 0.508 0.509 0.508
(0.500) (0.500) (0.500)
White (Omitted, %) 0.374 0.325 0.382**
(0.484) (0.469) (0.486)
Black (%) 0.354 0.418 0.344***
(0.478) (0.494) (0.475)
Hispanic (%) 0.202 0.167 0.209**
(0.402) (0.373) (0.406)
Asian (%) 0.018 0.012 0.019
(0.133) (0.110) (0.136)
Other Race/Ethnicity (%) 0.051 0.076 0.047***
(0.220) (0.266) (0.2112)
First-time Kindergartner (%) 0.946 0.940 0.947
(0.226) (0.237) (0.224)
Low Birth Weight (%) 0.073 0.057 0.076
(0.261) (0.233) (0.265)
Premature Birth (%) 0.178 0.176 0.179
(0.383) (0.381) (0.383)
Only Child (Omitted, %) 0.293 0.229 0.304**
(0.455) (0.421) (0.460)
One Sibling (%) 0.366 0.351 0.369
(0.482) (0.478) (0.483)
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Two or More Siblings (%) 0.341 0.420 0.327***

(0.474) (0.494) (0.469)
Child in Excellent/Very Good Health (%) 0.787 0.772 0.790
(0.409) (0.420) (0.406)
Child in Good Health (Omitted, %) 0.165 0.177 0.163
(0.372) (0.382) (0.370)
Child in Fair/Poor Health (%) 0.047 0.051 0.047
(0.213) (0.221) (0.2112)
Hours/Day Child Watches TV 2.089 2.238 2.064**
(1.289) (1.258) (1.293)
Days/Week Child Gets Vigorous Exercise 3.951 3.968 3.948
(2.382) (2.380) (2.383)
Ever Participated in Athletics (%) 0.324 0.273 0.333**
(0.468) (0.446) (0.471)
Eats Breakfast Provided by School (%) 0.357 0.401 0.349***
(0.479) (0.491) (0.477)
Receives Free/Reduced Price Lunch (%) 0.493 0.554 0.483***
(0.500) (0.498) (0.500)
Family Characteristics
Mother's Age (Years, Fall of K) 30.27 29.04 30.48***
(6.01) (5.38) (6.09)
Biological Parents Married at Birth (%) 0.363 0.250 0.383***
(0.481) (0.434) (0.486)
Family SES in L Quintile (%) 0.328 0.310 0.331
(0.470) (0.463) (0.471)
Family SES in"? Quintile (%) 0.246 0.311 0.235%+*
(0.431) (0.463) (0.424)
Family SES in "8 Quintile (%) 0.205 0.203 0.206
(0.404) (0.403) (0.404)
Family SES in 4 Quintile (%) 0.124 0.125 0.124
(0.330) (0.331) (0.330)
Family SES in 8 Quintile (Omitted, %) 0.096 0.052 0.104***
(0.295) (0.222) (0.305)
Food Stamp Recipient (%) 0.454 0.679 0.416***
(0.498) (0.467) (0.493)
Days/Week Family Eats Breakfast Together 3.781 3.469 3.833***
(2.392) (2.310) (2.402)
Days/Week Family Eats Dinner Together 5.749 5.783 5.742
(1.781) (1.694) (1.795)
Parent Expects HS or Less for Child (%) 0.129 0.121 0.130
(0.335) (0.327) (0.337)
Parent Expects Some College for Ckfit) 0.153 0.207 0.142%**
(0.360) (0.406) (0.349)
Parent Expects BA for Child (%) 0.417 0.424 0.417
(0.493) (0.495) (0.493)
Parent Expects > BA for Child (Omitted, %) @30 0.248 0.310
(0.459) (0.432) (0.463)

Notes: All means are weighted using the ECLS-K Parenkt Fainple weight. Standard deviations are in paesgs. Analyses are
conducted on children with non-missing data. *,** indicate that the difference in means for sidy recipients and non-recipients is
statistically significant at the 0.10 percent, Op@5cent, and 0.01 percent levels, respectively.
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Table 2: Children’s Weight Outcomes by Maternal Wok Status and Child Care Arrangements,
Fall of Kindergarten

Variable Full Sample Subsidy Recipient Non-Recipien

Panel A: Early Maternal Work
Early Maternal Work

BMI 16.500 16.548 16.491
Overweight 0.300 0.322 0.296
Obese 0.137 0.142 0.136
No Early Maternal Work

BMI 16.268 16.489 16.246
Overweight 0.261 0.267 0.260
Obese 0.119 0.097 0.121

Panel B: Child Care Arrangements
Parent Care

BMI 16.111 -- 16.111
Overweight 0.241 -- 0.241
Obese 0.099 -- 0.099
Relative Care

BMI 16.584 16.196 16.626
Overweight 0.317 0.289 0.320
Obese 0.143 0.095 0.149
Non-Relative Care

BMI 16.618 16.526 16.640
Overweight 0.283 0.255 0.290
Obese 0.140 0.174 0.132
Center-Based Care

BMI 16.693 16.678 16.702
Overweight 0.331 0.312 0.342
Obese 0.139 0.136 0.141
School-Based Care

BMI 16.413 16.521 16.397
Overweight 0.290 0.349 0.281*
Obese 0.139 0.147 0.138

Notes: All means are weighted using the ECLS-K Parent Fainple weight. *, **, *** indicate that the diéfence in means for
subsidy recipients and non-recipients is statilljicagnificant at the 0.10 percent, 0.05 percant 0.01 percent levels,
respectively.
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Table 3: The Impact of Child Care Subsidies on Chdren’s Weight Outcomes, Fall of Kindergarten

BMI In(BMI) Overweight Obese
Variable @) ) 3 4) ®) (6) @) 8
Panel A: Omit Controls for Early Maternal Work and Child Care Arrangements
Subsidy Recipient 0.208 0.308** 0.012* 0.017** 0.037 0.052* 0.024 0.031
(0.1312) (0.139) (0.007) (0.008) (0.026) (0.028) (0.019) (0.020)
Panel B: Add Control for Early Maternal Work and Om it Child Care Arrangements
Subsidy Recipient 0.182 0.280** 0.011 0.016** 0.033 0.047* 0.022 0.028
(0.131) (0.139) (0.007) (0.008) (0.026) (0.028) (0.019) (0.020)
Early Maternal Work 0.268** 0.269** 0.015* 0.015** 0.049** 0.047* 0.024 0.027
(0.130) (0.137) (0.007) (0.008) (0.024) (0.025) (0.018) (0.019)
Panel C: Omit Control for Early Maternal Work and A dd Child Care Arrangements
Subsidy Recipient 0.058 0.131 0.004 0.008 0.017 0.029 0.013 0.017
(0.139) (0.147) (0.008) (0.008) (0.028) (0.029) (0.020) (0.022)
Relative Child Care 0.471*** 0.430*** 0.027*** 0.024*** 0.070** 0.069** 0.047** 0.048**
(0.142) (0.151) (0.008) (0.009) (0.029) (0.030) (0.020) (0.022)
Non-Relative Child Care 0.470** 0.386* 0.026** 0.022* 0.036 0.011 0.039 0.031
(0.229) (0.222) (0.013) (0.012) (0.042) (0.044) (0.031) (0.030)
Center-Based Child Care 0.636*** 0.714** 0.035*** 0.040*** 0.089*** 0.099*** 0.052** 0.060**
(0.186) (0.197) (0.010) (0.0112) (0.034) (0.035) (0.024) (0.025)
School-Based Child Care 0.311** 0.307** 0.017** 0.017** 0.047* 0.047* 0.045** 0.047**
(0.137) (0.145) (0.008) (0.008) (0.027) (0.028) (0.019) (0.020)
Panel D: Add Controls for Early Maternal Work and C hild Care Arrangements
Subsidy Recipient 0.050 0.123 0.004 0.007 0.016 0.028 0.012 0.016
(0.139) (0.147) (0.008) (0.008) (0.028) (0.029) (0.020) (0.021)
Early Maternal Work 0.165 0.175 0.010 0.010 0.036 0.036 0.015 0.019
(0.132) (0.139) (0.007) (0.008) (0.024) (0.025) (0.018) (0.019)
Relative Child Care 0.432%** 0.391* 0.024*** 0.022** 0.061** 0.060** 0.044** 0.044**
(0.144) (0.154) (0.008) (0.009) (0.029) (0.030) (0.020) (0.021)
Non-Relative Child Care 0.425* 0.337 0.024* 0.020 0.026 0.001 0.034 0.026
(0.229) (0.223) (0.013) (0.012) (0.042) (0.044) (0.031) (0.031)
Center-Based Child Care 0.595*** 0.672*** 0.032%** 0.037*** 0.080** 0.090** 0.048** 0.055**
(0.187) (0.196) (0.010) (0.012) (0.034) (0.036) (0.024) (0.025)
School-Based Child Care 0.282** 0.275* 0.015* 0.015* 0.041 0.041 0.042** 0.044**
(0.137) (0.145) (0.008) (0.008) (0.027) (0.028) (0.019) (0.020)
County Fixed Effects No Yes No Yes No Yes No Yes

Notes: Robust standard errors are in parentheses. sembre weighted using the ECLS-K Base Year FulifgaParent Weight. N=3,113 in all models. Thpedelent variable in models (1)
and (2) is the child’s fall of kindergarten BMI.h& dependent variable in models (3) and (4) isapef child’s BMI. The dependent variable in mtsdé) and (6) equals unity if the child’s BMI
is at or above the §ercentile of the age- and gender-specific distiim. The dependent variable in models (7) aja(Bials unity if the child’s BMI is at or abovestBS" percentile of the
age- and gender-specific distribution. Unlessdotherwise, all models include the full set ofidiamily controls in Table 1. All models includeimmy variables that equal unity for the child
and family controls with missing data. *, **, **indicate that the coefficient is statistically sfgzant at 0.10, 0.05, and 0.01 levels, respedyivel
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Table 4: The Impact of Child Care Subsidies on Chdren’s Weight Outcomes, Spring of Kindergarten

BMI In(BMI) Overweight Obese
Variable @) ) 3 4) ®) (6) @) 8
Panel A: Omit Controls for Early Maternal Work and Child Care Arrangements
Subsidy Recipient 0.103 0.205 0.006 0.012 0.026 0.038 0.017 0.022
(0.139) (0.149) (0.008) (0.008) (0.027) (0.029) (0.020) (0.022)
Panel B: Add Control for Early Maternal Work and Om it Child Care Arrangements
Subsidy Recipient 0.083 0.183 0.005 0.011 0.023 0.035 0.016 0.020
(0.139) (0.149) (0.008) (0.008) (0.027) (0.029) (0.020) (0.0212)
Early Maternal Work 0.282** 0.273* 0.015** 0.015* 0.039 0.041 0.018 0.023
(0.133) (0.142) (0.007) (0.008) (0.025) (0.027) (0.018) (0.019)
Panel C: Omit Control for Early Maternal Work and A dd Child Care Arrangements
Subsidy Recipient -0.042 0.035 -0.001 0.003 0.017 0.020 0.001 0.004
(0.147) (0.157) (0.008) (0.009) (0.029) (0.030) (0.0212) (0.022)
Relative Child Care 0.466*** 0.423*** 0.026*** 0.023*** 0.036 0.028 0.037* 0.048**
(0.149) (0.158) (0.008) (0.009) (0.031) (0.032) (0.0212) (0.022)
Non-Relative Child Care 0.456* 0.273 0.025* 0.015 -0.002 -0.026 0.044 0.032
(0.237) (0.238) (0.013) (0.013) (0.043) (0.043) (0.033) (0.032)
Center-Based Child Care 0.637*** 0.724*** 0.034*** 0.040*** 0.045 0.076** 0.065** 0.079**
(0.188) (0.197) (0.010) (0.0112) (0.036) (0.038) (0.026) (0.027)
School-Based Child Care 0.283* 0.338** 0.014* 0.017* 0.005 0.015 0.034* 0.047**
(0.149) (0.157) (0.008) (0.009) (0.029) (0.030) (0.020) (0.022)
Panel D: Add Controls for Early Maternal Work and C hild Care Arrangements
Subsidy Recipient -0.046 0.029 -0.002 0.002 0.016 0.019 0.001 0.003
(0.147) (0.156) (0.008) (0.009) (0.029) (0.030) (0.021) (0.022)
Early Maternal Work 0.186 0.190 0.010 0.010 0.034 0.037 0.009 0.013
(0.135) (0.143) (0.007) (0.008) (0.025) (0.027) (0.018) (0.019)
Relative Child Care 0.422%** 0.381** 0.024*** 0.021** 0.027 0.020 0.035 0.035
(0.151) (0.162) (0.008) (0.009) (0.031) (0.032) (0.021) (0.022)
Non-Relative Child Care 0.411* 0.229 0.022* 0.013 -0.010 -0.034 0.042 0.029
(0.236) (0.239) (0.013) (0.013) (0.043) (0.043) (0.033) (0.032)
Center-Based Child Care 0.595*** 0.681*** 0.032%** 0.038*** 0.037 0.068* 0.063** 0.076***
(0.188) (0.197) (0.010) (0.012) (0.036) (0.038) (0.026) (0.027)
School-Based Child Care 0.251* 0.305* 0.012 0.015* -0.001 0.009 0.033* 0.045**
(0.149) (0.158) (0.008) (0.009) (0.029) (0.031) (0.020) (0.021)
County Fixed Effects No Yes No Yes No Yes No Yes

Notes: Robust standard errors are in parentheses. sembre weighted using the ECLS-K Base Year FulifgaParent Weight. N=3,007 in all models. Thpedelent variable in models (1)
and (2) is the child’s spring of kindergarten BMIhe dependent variable in models (3) and (4)addp of child’s BMI. The dependent variable indets (5) and (6) equals unity if the child’s
BMI is at or above the 85percentile of the age- and gender-specific distiim. The dependent variable in models (7) ap@@®als unity if the child’s BMI is at or aboveetBS" percentile of
the age- and gender-specific distribution. Unfested otherwise, all models include the full settwfd/family controls in Table 1. All models ince dummy variables that equal unity for the
child and family controls with missing data. *,*** indicate that the coefficient is statisticplignificant at 0.10, 0.05, and 0.01 levels, retipely.
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Table 5: Quantile Regression Results for the Relainship between Child Care Subsidies and BMI, FallfKindergarten

Fall of Kindergarten BMI Quantile

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Panel A: Omit Controls for Early Maternal Work and Child Care Arrangements
Subsidy Recipient  0.065 0.096 0.160 0.206* 0.151 0.290** 0.400*** 0.420** 0.397
(0.110) (0.110) (0.106) (0.109) (0.115) (0.131) (0.149) (0.172) (0.254)
Panel B: Add Control for Early Maternal Work and Om it Child Care Arrangements
Subsidy Recipient  0.067 0.098 0.132 0.180* 0.158 0.258** 0.430*** 0.363** 0.351
(0.105) (0.108) (0.108) (0.109) (0.114) (0.131) (0.148) (0.174) (0.239)
Early Maternal 0.035 0.117 0.224** 0.183* 0.063 0.132 0.248* 0.249 0.196
Work (0.094) (0.096) (0.099) (0.107) (0.114) (0.120) (0.136) (0.182) (0.256)
Panel C: Omit Control for Early Maternal Work and A dd Child Care Arrangements
Subsidy Recipient  -0.020 0.033 0.095 0.009 0.037 0.176 0.241 0.263 0.253
(0.116) (0.114) (0.116) (0.116) (0.123) (0.140) (0.157) (0.183) (0.252)
Relative Child 0.259** 0.208* 0.244** 0.245** 0.157 0.196 0.249 0.245 0.608**
Care (0.131) (0.118) (0.116) (0.121) (0.128) (0.138) (0.161) (0.202) (0.264)
Non-Relative 0.327** 0.215 0.193 0.219 0.100 0.068 0.127 0.137 -0.123
Child Care (0.162) (0.163) (0.162) (0.160) (0.172) (0.180) (0.191) (0.222) (0.288)
Center-Based 0.330** 0.303** 0.353** 0.491*** 0.419*** 0.382** 0.478** 0.548** 0.750**
Child Care (0.148) (0.138) (0.144) (0.146) (0.157) (0.165) (0.196) (0.235) (0.301)
School-Based 0.042 -0.056 0.038 0.089 -0.031 0.031 0.120 0.271 0.585**
Child Care (0.119) (0.109) (0.110) (0.118) (0.129) (0.138) (0.1590 (0.198) (0.246)
Panel D: Add Controls for Early Maternal Work and Child Care Arrangements
Subsidy Recipient  0.014 0.041 0.044 0.034 0.032 0.149 0.227 0.249 0.197
(0.117) (0.114) (0.115) (0.117) (0.124) (0.140) (0.156) (0.177) (0.245)
Early Maternal -0.012 0.079 0.208** 0.145 0.049 0.076 0.169 0.176 0.256
Work (0.097) (0.098) (0.100) (0.106) (0.115) (0.118) (0.139) (0.179) (0.273)
Relative Child 0.251* 0.194* 0.184 0.227* 0.148 0.232* 0.198 0.172 0.597**
Care (0.130) (0.119) (0.116) (0.122) (0.131) (0.139) (0.165) (0.198) (0.288)
Non-Relative 0.312* 0.210 0.159 0.169 0.100 0.106 0.135 -0.010 -0.111
Child Care (0.164) (0.162) (0.161) (0.161) (0.173) (0.178) (0.194) (0.218) (0.288)
Center-Based 0.349** 0.301** 0.303** 0.451*** 0.427*** 0.452%** 0.434** 0.483** 0.801**
Child Care (0.143) (0.138) (0.140) (0.146) (0.157) (0.165) (0.198) (0.230) (0.312)
School-Based 0.047 -0.062 -0.001 0.069 -0.032 0.074 0.088 0.176 0.522**
Child Care (0.115) (0.108) (0.112) (0.117) (0.130) (0.137) (0.159) (0.196) (0.251)

Notes: Robust standard errors are in parentheses. sembre based on Stata’s ivgte command producErbbgh & Melly (2008). N=3,113 in all models.h& dependent variable is the child’s
BMI, measured in the fall of kindergarten. Unlesged otherwise, all models include the full sefalzles listed in Table 1, as well as county fixdfécts. All models include dummy variables that
equal unity for the child and faly controls with missing dats*, **, *** indicate that the coefficient is statigtally significant at 0.10, 0.05, and 0.01 leve&spectively
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Table 6: Quantile Regression Results for the Relatnship between Child Care Subsidies and BMI, Springf Kindergarten

Spring of Kindergarten BMI Quantile

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Panel A: Omit Controls for Early Maternal Work and Child Care Arrangements
Subsidy Recipient  0.021 0.057 0.056 0.086 0.107 0.214 0.472%** 0.383* 0.537*
(0.102) (0.112) (0.114) (0.125) (0.135) (0.146) (0.176) (0.228) (0.305)
Panel B: Add Control for Early Maternal Work and Om it Child Care Arrangements
Subsidy Recipient  0.031 0.036 0.025 0.098 0.112 0.221 0.435** 0.361 0.512*
(0.100) (0.112) (0.113) (0.124) (0.135) (0.145) (0.174) (0.232) (0.298)
Early Maternal -0.010 0.180* 0.086 0.093 0.150 0.143 0.263* 0.379* 0.347
Work (0.095) (0.105) (0.105) (0.110) (0.120) (0.133) (0.155) (0.206) (0.234)
Panel C: Omit Control for Early Maternal Work and A dd Child Care Arrangements
Subsidy Recipient  -0.002 -0.061 -0.071 -0.021 0.031 0.021 0.206 0.177 0.287
(0.112) (0.122) (0.120) (0.133) (0.147) (0.158) (0.191) (0.241) (0.309)
Relative Child 0.272** 0.161 0.107 0.171 0.252* 0.225 0.186 0.365 0.635**
Care (0.123) (0.127) (0.124) (0.134) (0.145) (0.161) (0.184) (0.234) (0.305)
Non-Relative 0.253 0.087 0.071 0.077 0.039 -0.034 -0.173 0.156 -0.306
Child Care (0.177) (0.175) (0.177) (0.177) (0.190) (0.203) (0.236) (0.308) (0.334)
Center-Based 0.275* 0.283* 0.402%** 0.397** 0.531*** 0.512%** 0.557*** 0.732%** 0.603*
Child Care (0.148) (0.150) (0.149) (0.160) (0.173) (0.187) (0.216) (0.249) (0.319)
School-Based 0.056 -0.101 -0.102 0.046 0.142 0.114 -0.006 0.395* 0.636**
Child Care (0.120) (0.118) (0.117) (0.124) (0.136) (0.151) (0.179) (0.228) (0.262)
Panel D: Add Controls for Early Maternal Work and Child Care Arrangements
Subsidy Recipient  0.014 -0.037 -0.048 -0.033 0.026 0.057 0.176 0.185 0.273
(0.112) (0.120) (0.120) (0.133) (0.147) (0.158) (0.188) (0.243) (0.308)
Early Maternal -0.054 0.061 0.056 0.026 0.107 0.201 0.181 0.316 0.220
Work (0.096) (0.106) (0.105) (0.112) (0.120) (0.131) (0.161) (0.205) (0.248)
Relative Child 0.275* 0.151 0.076 0.154 0.203 0.212 0.176 0.311 0.613**
Care (0.128) (0.130) (0.126) (0.136) (0.148) (0.163) (0.185) (0.242) (0.313)
Non-Relative 0.254 0.117 0.097 0.080 -0.005 -0.061 -0.157 0.150 -0.320
Child Care (0.174) (0.175) (0.173) (0.177) (0.190) (0.204) (0.237) (0.314) (0.325)
Center-Based 0.268* 0.255* 0.391*** 0.402** 0.469*** 0.490*** 0.556** 0.719*** 0.728**
Child Care (0.152) (0.153) (0.151) (0.164) (0.177) (0.188) (0.221) (0.247) (0.332)
School-Based 0.078 -0.086 -0.105 0.060 0.091 0.105 -0.010 0.352 0.635**
Child Care (0.119) (0.121) (0.117) (0.126) (0.138) (0.150) (0.176) (0.231) (0.269)

Notes: Robust standard errors are in parentheses. sembre based on Stata’s ivgte command producErbbgh & Melly (2008). N=3,007 in all models.h& dependent variable is the child’s
BMI, measured in the spring of kindergarten. Uslested otherwise, all models include the fullsetables listed in Table 1, as well as countydiedfects. All models include dummy variables
that equal unity for the child and faly controls with missing date*, **, *** indicate that the coefficient is statiitally significant at 0.10, 0.05, and 0.01 leveéspectively
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