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a b s t r a c t The Child and Adult Care Food Program ðCACFPÞ provides cash reimbursement to family day care, child-care centers, homeless shelters, and afterschool programs for meals and snacks served to children. Despite young children’s
known vulnerability to ﬂuctuations in nutritional intake, prior literature has largely neglected the contributions of the CACFP to reducing household food insecurity. Using
data from the Early Childhood Longitudinal Study–Birth Cohort ðECLS-BÞ, we examine the association between CACFP provider participation and food insecurity, controlling for the nonrandom selection process into child-care centers that participate
in CACFP. We ﬁnd that accessing child care through providers that participate in
the CACFP results in a small reduction in the risk of household food insecurity. Given
the known cognitive and health consequences associated with food insecurity during early childhood, our results indicate the importance of improving access to the
CACFP.

introduction
High rates of food insecurity are a signiﬁcant problem in the United States.
Current estimates show that almost 49 million people live in food-insecure
households, meaning that at some time during the previous year they were
unable to acquire enough food or were uncertain of having enough food to
meet their basic needs due to inadequate household resources ðColemanJensen, Nord, and Singh 2013Þ. Rates of food insecurity are substantially
higher among those in households with incomes below the poverty line

Social Service Review (March 2015). © 2015 by The University of Chicago. All rights reserved.
0037-7961/2015/8901-0003$10.00

77

78 |

Social Service Review

ð40.9 percentÞ and in households with children headed by single women
ð35.4 percentÞ. Levels of food insecurity increased across US households in
2008 as a result of the Great Recession, rising from around 11 percent from
2005–6 to the measured high of approximately 14.5 percent in 2008, where
it remains essentially unchanged as of the 2012 estimate. In recognition of
the magnitude of the social problem food insecurity presents, Congress
passed the Healthy, Hunger-Free Kids Act of 2010 to improve the functioning and reach of child nutrition programs.
From a developmental perspective, prior literature shows that food
insecurity has cumulative effects at different stages of development, beginning in the prenatal period ðMorgane et al. 1993; Duncan, Brooks-Gunn, and
Klebanov 1994; Pollit 1994; Scholl and Johnson 2000; Bhattacharya, Currie,
and Haider 2004; Cook and Frank 2008Þ. For infants, hunger has negative
effects during the period of neurodevelopment. Controlled experiments
with animals suggest that hunger results in irreversible damage to brain
development, such as that associated with the insulation of neural ﬁbers
ðYaqub 2002Þ. A lack of nutritional intake during the ﬁrst 2 years of life
can lead to increased susceptibility to infections, slowed cognitive development and physical growth, increased susceptibility to chronic diseases,
and a higher risk of delivering low-birth weight babies. Other non-healthrelated problems include reduced school performance, increased school
dropout rates, and reduced productivity during adulthood ðHoddinott et al.
2008Þ.
Prior literature has largely neglected the contributions of the Child and
Adult Care Food Program ðCACFPÞ to alleviating household food insecurity. Two studies that evaluate the relationship between participation in the
CACFP and child and household food insecurity ﬁnd no effect ðGordon et al.
2010; Korenman et al. 2012Þ, which is surprising given the inﬂuence that nutritional inadequacy can have on early developmental processes.We explain
the CACFP in detail and review prior research examining CACFP participation. Then we describe our data and methods for each of our research questions. Using data from the Early Childhood Longitudinal Study–Birth Cohort ðECLS-BÞ, we examine the association between CACFP provider
participation and food insecurity status. After presenting our ﬁndings, we
discuss their limitations and implications for state-level participation in the
CACFP and the reauthorization of the Healthy, Hunger-Free Kids Act
of 2010.
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b ac kg r o u n d a n d l i t e r at u r e r e v i ew
t h e c h i l d a n d ad u lt c a r e f o o d p r o g r a m ðc acfp Þ
The CACFP provides cash reimbursement to home-based child-care programs, child-care centers, homeless shelters, and after-school programs for
meals and snacks served to children. While both adults and school-aged
children are eligible, the large majority of the program’s funding is directed
toward younger children. In 2012, 3.4 million children received meals and
snacks in an average day ðvs. 112,000 adultsÞ. Except in special circumstances, children older than age 12 are not eligible to participate. Overall,
participation is on the level of the Summer Food Service Program and is
dwarfed by participation in the National School Lunch Program, which had
31.7 million participants in 2010 ðUSDA 2012Þ.
Figure 1 shows the number of meals served in child-care centers and
home-based child-care programs. From 1969 to 1976, meals were served
only in centers, and the number of meals served increased sharply across
this time period. However, after meals in homes were introduced, the
number of meals served in homes increased more rapidly than the number

F I G U R E 1. Total meals served in homes and centers, 1969–2010. A color version of this ﬁgure
is available online.
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served in centers, and in 1990 more home meals were served than center
meals. In 1997, however, more meals were served in centers than in homes.
Since then, the number of meals served in centers has continued to grow,
while the number of meals served in homes has steadily decreased ðUSDA
2013Þ. Unlike other countercyclical nutrition programs, such as the Supplemental Nutrition Assistance Program ðSNAPÞ, CACFP participation has
increased steadily over time due to program expansion even when the
economy has been strong ðHanson and Oliveira 2012Þ. In ﬁscal year 2010,
3.3 million children participated through 52,000 child-care centers and
137,000 home-based child-care programs ðFood Research and Action Center 2012Þ.
Participation in the CACFP is open to most child-care providers and all
children, but reimbursement rates vary depending on the type and auspice
of care ðe.g., center-based vs. home-based, if licensed and for-proﬁt or notÞ,
the income level of the neighborhood, and the income of the children’s
households. In child-care centers, a reimbursement scheme parallel to that
of the National School Lunch Program is used, wherein meals and snacks
served are reimbursed at three payment levels tied to the family income of
the children ðsometimes termed “free,” “reduced price,” and “full price”Þ.1
For home-based child-care providers, there are two levels of reimbursement
that are determined by a mix of factors including neighborhood, provider,
and family income. Children are eligible for CACFP participation if they
reside in households with income below 185 percent of the federal poverty
line or if they are part of a household that receives SNAP or Temporary
Assistance for Needy Families ðTANFÞ.

ca cfp st udies
Previous research on the CACFP has focused on modeling participation in
the CACFP at the provider level ðKapur, Kilburn, and Fair 1999Þ and child
level ðGordon et al. 2010Þ. Poor children who reside in low-income areas are
more likely to participate than poor children in wealthier areas and children
from low-income households who spend more time in child care. Providers
are more likely to participate if they have larger enrollments; are licensed,
1. Current per-child, per-day reimbursement rates for centers in FY2013 for breakfast,
lunch, or supper and one snack are $0.63 for nonqualifying children, $4.21 for children who
qualify for reduced price, and $5.31 for children who qualify for free meals ðUSDA 2013Þ.
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accredited, and not-for-proﬁt; are Head Start programs; and serve participants who are categorically eligible to participate in the CACFP ðGordon
et al. 2010Þ. Signiﬁcant variation in participation among eligible providers
also exists by state ðKapur et al. 1999Þ. Recent efforts have focused on identifying the barriers to serving healthy foods in CACFP-participating childcare settings ðInstitute of Medicine 2011, 2012Þ.
Rachel Gordon and colleagues ð2010Þ and Sanders Korenman and colleagues ð2012Þ explore the child nutrition correlates of participation in the
CACFP and hypothesize that CACFP participation should be associated
with declines in food insecurity and greater consumption of healthy foods.
Among a sample of low-income 4-year-olds enrolled at non–Head Start
child-care centers, Gordon and colleagues ﬁnd that children who participate in the CACFP are more likely to consume milk, vegetables, and fruit
and are less likely to be underweight. Gordon and colleagues report no
association between CACFP participation and child obesity or food insecurity status at the child or household level. A signiﬁcant limitation of this
study is that the models estimated do not control for the nonrandom selection process into a CACFP-participating child-care center. Given that this
study identiﬁes a number of individual- and provider-level factors that differ systematically between CACFP participants and nonparticipants, this is
a noteworthy omission that may bias their ﬁndings, and this is something
we will attempt to explore. Gordon and colleagues’ study ð2010Þ is also limited because they examine CACFP participation only among low-income
children who attend child-care centers even though many participants access CACFP-reimbursed meals through home-based child care and Head
Start. Additionally, because the CACFP provides a direct subsidy to programs, all children and families afﬁliated with the program may beneﬁt from
CACFP-reimbursed meals and nutritional guidelines, regardless of their income level.
Korenman and colleagues ð2012Þ address some of these limitations by
extending their analysis to include children in both Head Start and non–
Head Start center care. However, they continue to exclude from their analysis children in home-based child-care programs that are also eligible to
participate in the CACFP. More important, Korenman and colleagues use a
nonstandard deﬁnition of food insecurity in which households that endorse
any of the 18 items in the Core Food Security Module are considered to be
food insecure, instead of using the standard cut-off of three endorsed items.
As a consequence, their ﬁndings are not comparable with others in the lit-
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erature. Additionally, they attempt to deal with the selection bias into the
CACFP participation by using inverse propensity weighting,which only controls for selection on observable characteristics, leaving the bias from selection on unobservable characteristics present in their results. We address
these limitations in our study by estimating effects of provider participation
in the CACFP on the full sample of children participating in center-based,
Head Start, and home-based child care programs using standard measures
of food insecurity and instrumental variable models that control for selection bias on both observable and unobservable factors related to CACFP
participation.

r e l e va n t n o n - c a c f p s t u d i e s
While studies of the relationship between CACFP participation and child
outcomes are scarce, evaluations of the WIC ðWomen, Infant, and ChildrenÞ Program and the Food Stamp Program provide some guidance because all three programs are designed to improve access to nutritious food
and must address the methodological issue of selection bias into program
participation.That is, households that choose to participate in programs that
offer nutritional beneﬁts are often different from similarly eligible households that choose not to participate, and these differences are often unobservable when using survey data sets. Using a variety of methodological
techniques to address selection bias, several studies have demonstrated that
WIC recipients beneﬁt from participation across a range of outcomes, beginning with pregnancy and birth outcomes, improved iron status among
preschoolers, lowered prevalence of iron-deﬁciency anemia among young
children, and reduced levels of household food insecurity and food insecurity with hunger ðKennedy et al. 1982; Bitler and Currie 2005; Bitler,
Gundersen, and Marquis 2005; Lee, Mackey-Bilaver, and Chin 2006; Cook
and Frank 2008; Mathews et al. 2010; Metallinos-Katsaras et al. 2010Þ.
Several studies have examined the relationship between food insecurity
and participation in the Food Stamp Program. A rigorous study that controlled for endogeneity of Food Stamp Program participation with an instrumental variable approach ﬁnds that participation in the Food Stamp
Program reduced the severity of food insecurity ðYen et al. 2008Þ. Similarly,
using logistic regression, John Cook and Deborah Frank ð2008Þ report that
receipt of food stamps reduced negative child health consequences, including hospitalization, among food-insecure families and led to a 25 percent
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reduction in the likelihood of household food insecurity. However, issues
with selection bias in food stamp receipt and measurement error in reports
of program participation have created identiﬁcation problems in evaluating
the treatment effect of food stamps ðGibson-Davis and Foster 2006; Gundersen, Joliffe, and Tiehan 2009; Gundersen and Kreider 2009; Kreider et al.
2009; Gundersen, Kreider, and Pepper 2011Þ.
Drawing upon the prior research indicating positive effects of participation in WIC and the Food Stamp Program, we explore the contribution of
the CACFP to household food insecurity status. We use instrumental variable methods to address issues of selection into CACFP-participating childcare programs, including child-care centers, Head Start, and home-based
child-care programs. More speciﬁcally, we estimate the direct effect of
provider participation in the CACFP on household food insecurity status
for families at all income levels.

d ata a n d m e t h o d
Our data come from the Early Childhood Longitudinal Study–Birth Cohort
ðECLS-BÞ. The ECLS-B includes a nationally representative sample of
children born in 2001 and uses a multi-reporter, multi-method design to
gather extensive information about children’s home and educational experiences, including child care, from birth through kindergarten entry.
About 10,700 parents and children participated at the study’s initiation ði.e.,
when their child was 9 months oldÞ, and subsequent data were collected
when the children were approximately 24 months old and 4 years old
and when they entered kindergarten. The ECLS-B contains a wealth of information, including answers to the Core Food Security Model, parentðsÞ’
demographic background, family use of federal assistance ðincluding SNAP
and WICÞ, household income and composition, and detailed parent and
provider reports concerning the study child’s child-care arrangements
ðincluding child-care program reports of CACFP participationÞ. Our analysis focuses on the sample of 4-year-olds who attended child care and whose
providers answered the Early Care and Education Provider ðECEPÞ interview ðn 5 1,750Þ.2 The ECLS-B uses a stratiﬁed cluster sample that consists
of 90 strata with two clusters in each stratum. To account for the possibility
2. Previous analysis included the full sample, and its results were consistent with those
presented here.
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of any nesting of children, we used three degrees of weighting in our
analysis: base ðdesignÞ weights, population-sampling unit weights ðPSUsÞ,
and poststratiﬁcation weights ðstrataÞ.3
Little is known about the role of the CACFP in the household food
insecurity status of families with preschool-age children, in part because of
the difﬁculty of identifying participating providers. Although parents are
usually aware of their participation in most food and nutrition programs,
they often do not know if their child-care providers are participating in
the CACFP, which makes parental reports unreliable. A distinct strength of
the ECLS-B is that CACFP participation data were gathered from childcare program directors and home-based child-care providers, thus reducing
the type of measurement error one might expect from parental reports of
CACFP participation ðGundersen and Kreider 2009Þ.
One way to assess the relative importance of CACFP participation on
household food insecurity during children’s preschool years is to estimate
the following Probit model:
Yi 5 a0i 1 Ci a1 1 Xi a2 1 εi ;

ð1Þ

where Yi indicates a measure of food security for household i, Ci identiﬁes
the child-care provider for household i’s participation in CACFP; a1 is a
vector of estimated coefﬁcients associated with C; Xi includes demographic,
household composition, labor force participation, and other characteristics
that prior literature indicates are associated with food security status; a2 is a
vector of estimated coefﬁcients associated with X; and ε is a normally distributed error term with constant variance and mean of zero.
However, a potential problem with equation ð1Þ is that children who
attend child-care programs that participate in the CACFP are likely to be
different from children who do not attend CACFP-participating care arrangements because children were not randomly assigned to a CACFP or
non-CACFP care providers. This is known in the literature as the selection
bias problem. This means that our Probit estimates from equation ð1Þ are
likely to be biased because CACFP use may be correlated with unobserved
3. The statistical software that we used for our analysis was STATA. We used the command ‘svy’ to make adjustments to standard errors associated with complex survey data. We
also followed the National Center for Education Statistics guidelines when selecting and
applying the sample weight variables that represent the strata, the clusters, the wave of data
collection, and the respondentðsÞ ðNational Center for Educational Statistics 2006Þ.
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parental tolerance regarding their household’s food insecurity. Although
parental knowledge of the CACFP is likely to be limited, parents’ child-care
decisions may be inﬂuenced by whether the program provides nutritious
meals and snacks. Thus, we suspect that there are unobserved factors that
inﬂuence parents’ child-care choices and that these factors may be correlated with the maximization process that parents pursue regarding their
household food supply. To address this issue, we use an instrument with the
two required properties: ðiÞ our instrument predicts CACFP participation,
but ðiiÞ our instrument does not affect food insecurity except through its
inﬂuence on CACFP.4
The ﬁrst property is known in the literature as the exogeneity condition,
and it is easily tested using a F-statistic on the excluded instrument on the
ﬁrst stage. The second property is known as the exclusion restriction, and
there is no direct way to test it. However, factors that are external to the
household, such as program access, are good candidates ðAngrist and Krueger 2001; Angrist and Pischke 2009; Wooldridge 2011Þ. Therefore, similar to
T. Paul Schultz ð1999Þ and Martin Ravallion and Quentin Wodon ð2000Þ, we
use CACFP-provider availability as a determinant of CACFP participation
for the child-care provider at the household level under the assumption
that CACFP availability does not inﬂuence household food insecurity conditional on household participation. To measure the relative availability of
CACFP providers at the state level, we calculate the ratio of the total number
of CACFP participants divided by the total number of children under age 5
who lived in households with incomes below 200 percent of the federal poverty line, by state, for 2009. It is important to note that this is a rough estimate, as the total attendees will include a small number of older children
and adults who participated in the CACFP. Additionally, since it is not
possible to identify the total population under 185 percent of the federal
poverty line, the number of children under age 5 who lived in households
with incomes below 200 percent of the federal poverty line exceeds the
number of children who were eligible for the CACFP since income eligibility extends only to children in households with income under 185 percent
4. An additional assumption for instrumental variable ðIVÞ models is monotonicity, which
means that the instrument may have no effect on some individuals but that all who are affected are affected in the same way. Stated differently, the direction of the effect is the same
for all members of the sample. In addition, it is important to note that IV models estimate
the causal effect for those affected by the instrument only. That is, our models estimate local
treatment effects and not average treatment effects.
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of the poverty line and households receiving SNAP or TANF. The ﬁrst error ðprogram participantsÞ introduces a positive bias, and the second error
ð200 percent of the federal poverty lineÞ introduces a negative bias in
identifying the correct population coverage rate of the CACFP. While it is
not perfect, we believe it is a good proxy for availability of the CACFP ðsee
ﬁg. 2 in the Discussion sectionÞ. Additionally, this instrument meets the condition that it predicts CACFP participation but does not affect household
food insecurity directly.5 In other words, this instrument can be used to
obtain a causal estimate of CACFP participation ðWooldridge 2011Þ.
Thus, we use an instrumental variable approach to estimate the effects of
the CACFP on food insecurity. In the ﬁrst stage, we predict CACFP participation:
Ci 5 b1i 1 Zi b2 1 Xi b3 1 mi ;

ð2Þ

where Ci identiﬁes participation in the CACFP for the child-care provider
for household I; Z includes an exogenous instrument that affects the
CACFP but does not affect food insecurity directly ðthe relative availability
of CACFP providersÞ; b2 is a vector of estimated coefﬁcients associated
with Z; Xi includes demographic, household composition, labor force participation, and other characteristics; b3 is a vector of estimated coefﬁcients
associated with X; and m is a normally distributed error term with constant
variance and mean of zero.
In the second stage, we predict food insecurity, similarly to equation ð1Þ.
The only difference between our food insecurity estimate and equation ð1Þ is
that we use the predicted value for the CACFP that was calculated during
^ i , to predict food insecurity in the second stage:
the ﬁrst stage, C
5. For this method to work well, it is necessary to include control variables for geographic heterogeneity because latent effects due to omitted variables correlated with program placement can bias the estimated effects. Particularly, one concern might be that any
omitted geographic heterogeneity might be a confounder. We use geographic controls that
have been widely used in the literature: population density, share of urban population, statelevel income, health spending indicators, and education spending indicators. We also estimate a number of falsiﬁcation tests to test the exclusion restriction, such as modeling the
relationship between CACFP access and household food insecurity among 9-month-olds,
household income, the total number of children in the household, and welfare participation.
All models indicate that CACFP state access did not inﬂuence these other outcomes, supporting the exclusion restriction.
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^ i a 1 1 Xi a 2 1 ε i :
Yi 5 a0i 1 C

ð3Þ

For each of our models, we present results for four different groups of
children. First, we consider the sample of children who attend child care
and estimate the effect of CACFP participation on household food insecurity status. Next, we divide the sample by type of child-care arrangement
ðcenter-based child care, Head Start, and home-based child careÞ, because
there are different requirements for participation and reimbursement rates
in the different child-care settings. It is plausible that both participation requirements and reimbursement levels could directly affect the estimated relationship between CACFP participation and household food insecurity.
We consider the effect of CACFP program participation on household
food insecurity status among our sample of households with children.
Nationally, 80.5 percent of all households with children under age 18 were
food secure in 2013, with the remaining 19.5 percent reporting being food
insecure at some point during the year ðColeman-Jensen et al. 2014Þ.
Qualitative reports suggest that adults in the household may further reduce
their own intake to protect children from experiencing food insecurity
ðPolit, London, and Martinez 2001Þ, and empirical evidence indicates that
this occurs frequently. In about half of all households that were food insecure in 2013, or 9.6 percent of all households with children, only adults
reported being food insecure, while both children and adults reported being
food insecure in the other 9.9 percent of food-insecure households with
children ðColeman-Jensen et al. 2014Þ.6 Participation in food and nutrition
programs that increase the supply of food to children may not only affect
the food security status of the participating child but also increase the food
consumed by adults in the household. As a consequence, our analyses will
explore the effects of program participation on household food insecurity.
Household food insecurity is derived from the US Department of Agriculture’s ðUSDAÞ Core Food Security Module, which asks participants 18
questions in order to rate food security for their households. Using validated
cut-off points, we consider a household to be food secure if 0–2 items in the
scale were answered afﬁrmatively ðthis category includes the marginally
food secureÞ. If three or more items were answered afﬁrmatively, we consider a household to be food insecure ðNord 2009Þ. See appendix table A1
6. It is important to note that there is also evidence that children may take actions to
shield adults from food insecurity as well ðFram et al. 2011Þ.
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ðappendix tables A1–A5 are available onlineÞ for the Core Food Security
Module.
Our control variables include a set of child and parental characteristics
that the extant literature correlates with food security status. Child characteristics include the child’s age in months, the child’s gender, and a maternal report of the child’s health and race ðblack, Hispanic, Asian, mixed,
and other vs. whiteÞ. Parent characteristics include maternal age in years,
maternal education level ðless than high school, some college, college degree
vs. high school degreeÞ, marital status of the adults in the household where
the child was living at the time of the interview ð1 5 married vs. not marriedÞ, household income level ðmeasured in categoriesÞ, the number of
household members younger than 18, the number of household members
18 and over, the household’s region ðMidwest, South, West vs. EastÞ, and the
type of neighborhood the household is located in ð1 5 metropolitan area
residence vs. all othersÞ. Table 1 presents descriptive statistics for the full
sample and by child-care arrangement for our main measures, and table 2
presents descriptive statistics for demographic and socioeconomic characteristics.
Our analysis also explores the causal pathway through which CACFP
might affect food insecurity. One potential mechanism is a proxy for quality
of food service. The National Center for Educational Statistics ðNCESÞ
created the quality of food service variable using child-care provider interview data. Using an index from 1–7, this variable reﬂects the appropriateness
and timing of the foods served, the sanitary conditions in which the food is

table 1.

Descriptive Statistics

Variable
Dependent variable:
Household food insecurity in wave 3:
Food secure ð%Þ
Food insecure ð%Þ
Variable of interest:
CACFP participation:
No participation ð%Þ
Participation ð%Þ
Instrument:
Availability of CACFP providers ð%Þ
Mediator:
Mean index of quality of food

Full Sample Center Care Head Start Home-Based
ðN 5 1,750Þ ðn 5 950Þ ðn 5 450Þ ðn 5 350Þ

85.37
14.63

90.99
9.01

74.38
25.62

86.39
13.61

50.15
49.85

58.74
41.26

13.81
86.19

79.88
20.12

10.70

10.82

10.48

10.64

3.0395

2.7926

Note.—Numbers represent percentages unless noted as means.

3.7464

2.6864

table 2.

Descriptive Statistics for Demographic and Socioeconomic Characteristics

Variable
Child’s race:
White ð%Þ
Black ð%Þ
Hispanic ð%Þ
Asian ð%Þ
Mixed and other ð%Þ
Child’s gender:
Female ð%Þ
Male ð%Þ
Child’s health status:
Excellent ð%Þ
Very good ð%Þ
Good ð%Þ
Fair ð%Þ
Poor ð%Þ
Mother’s education status:
Less than high school ð%Þ
High school ðomitted; %Þ
Some college ð%Þ
College degree or above ð%Þ
Marital status:
Not married ð%Þ
Married ð%Þ
Urban status:
Not in the urban area ð%Þ
In the urban area ð%Þ
Region:
Northeast ðomittedÞ ð%Þ
Midwest ð%Þ
South ð%Þ
West ð%Þ
Household income:
$5,000 or less ð%Þ
$5,001–$10,000 ð%Þ
$10,001–$15,000 ð%Þ
$15,001–$20,000 ð%Þ
$20,001–$25,000 ð%Þ
$25,001–$30,000 ð%Þ
$30,001–$35,000 ð%Þ
$35,001–$40,000 ð%Þ
$40,001–$50,000 ð%Þ
$50,001–$75,000 ð%Þ
$75,001–$100,000 ð%Þ
$100,001–$200,000 ð%Þ
$200,001 or more ð%Þ
Mean age of child ðmonthsÞ
Mean age of mother ðyearsÞ
Mean no. of children in household
Mean no. of adults in household
State variables:
Population density
Percentage of urban population ð%Þ
Log of income per capita
Log of health expenditure
Log of expenditure in education
Percentage spent on childhood nutrition ð%Þ

Full
Sample

Center
Care

Head
Start

Home-Based
Care

45.62
21.55
17.53
6.06
9.24

50.52
16.80
14.48
9.04
9.15

28.54
34.67
24.31
2.54
9.94

58.02
14.51
16.05
2.78
8.64

48.68
51.32

48.79
51.21

48.00
52.00

49.38
50.62

51.43
34.29
11.43
2.86
.00

52.63
31.58
10.53
5.26
.00

44.44
44.44
11.11
.00
.00

57.14
28.57
14.29
.00
.00

13.36
32.53
26.18
27.92

7.75
25.55
26.94
39.77

24.00
46.53
24.21
5.26

11.76
30.96
27.55
29.72

38.86
61.14

30.87
69.13

57.05
42.95

32.72
67.28

17.84
82.16

15.27
84.73

22.29
77.71

17.41
82.59

16.95
25.21
39.58
18.26

20.00
21.39
41.62
16.99

16.21
20.84
45.26
17.68

10.19
41.67
25.62
22.53

5.88
5.88
8.82
8.82
8.82
5.88
5.88
5.88
5.88
11.76
11.76
11.76
2.94
52.95
32.02
2.45
2.06

5.26
5.26
5.26
5.26
5.26
5.26
5.26
5.26
5.26
15.79
15.79
15.79
5.26
53.18
33.40
2.30
2.03

10.00
10.00
20.00
10.00
10.00
10.00
10.00
10.00
10.00
NA
NA
NA
NA
53.08
29.87
2.72
1.99

NA
NA
14.29
14.29
NA
14.29
NA
NA
14.29
14.29
14.29
14.29
NA
52.18
31.58
2.47
2.20

245.69
76.74
9.96
8.58
9.00
19.93

276.72
77.65
9.97
8.59
9.01
20.02

237.62
75.49
9.94
8.58
8.99
20.25

176.48
76.27
9.96
8.58
8.99
19.02

Note.—Numbers represent percentages unless noted as means. NA 5 Not available: data suppressed
due to IES concerns regarding conﬁdentiality.
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prepared, and whether well-balanced and nutritional meals and snacks are
served; the scale takes a value of zero if a meal is not served. ðSee table 1 for
more details.Þ

r e s u lt s
To examine the possible effect of CACFP participation on household food
insecurity, we estimated a series of two-stage Probit models. Due to the
nonrandom assignment of CACFP participation at the child-care arrangement level, we control for the nonrandom selection process on both observable and unobservable factors by using an instrumental variable method.
Results from the ﬁrst-stage model, in which we estimate the probability of
CACFP participation, are shown in appendix table A2.

c a c f p pa rt i c i pat i o n : i v r e s u lt s f o r f u l l s a m p l e
We begin with results for models that do not control explicitly for the type of
child-care arrangement. In appendix table A2, we ﬁnd that our instrument,
the relative availability of CACFP providers, positively affects CACFP participation ðcoefﬁcient 5 2.903; p < .001Þ. Moreover, the F-statistic test that
excludes this variable from the regression estimation also shows that the
instrument used is relevant ðF 5 10.031; p < .001Þ, as shown in table 3.
We then used the predicted values for CACFP participation to estimate
its effect on food insecurity ðdetails of the second-stage estimation can
be found in appendix table A3Þ. Table 3 shows marginal effects of CACFP
participation on food insecurity. Beginning with the top row in table 3, we
present results for models that do not control explicitly for the type of care.
We ﬁnd that when we control for unobserved factors related to CACFP
participation using instrumental variable models, a 4.19 percentage point
reduction ðp 5 .007Þ in household food insecurity is evident for the sample
of children who attend child-care programs that participate in CACFP.

ca cfp pa rti cipation: iv results by c hi ld - c are
ar rangemen t typ e
Next, we turn to results by child-care arrangement, beginning with non–
Head Start center-based care. Children living in states with greater relative
access to CACFP providers are more likely to participate in the CACFP ðcoefﬁcient 5 2.112; p < .01; as shown in appendix table A2Þ. However, we ﬁnd
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table 3.

Marginal Effect of CACFP on Food Insecurity, IV Models

Overall ðn 5 1,750Þ
Center-based care ðn 5 950Þ
Head Start ðn 5 450Þ
Home-based care ðn 5 350Þ

dF/dx

z

p>z

F-Test for IVa

2.0419
ð.0178Þ
2.019
ð.0124Þ
2.4551
ð.4058Þ
29.34E-06
ð.00003Þ

22.72

.007

10.03111

23.27

.001

11.5231

21.12

.261

.256

22.28

.023

3.537

Note.—Robust standard errors adjusted for clustering at the state level are in parentheses.
The F-statistic on the excluded instruments using the test proposed by Stock and Yogo ð2005Þ.
1
Signiﬁcant at the 10% level.
a

no effect of the instrument on CACFP participation for children who attend
Head Start, which is expected since all Head Start providers are categorically eligible to participate in the program. Finally, we examine children in
home-based child-care programs and ﬁnd no effect of the instrument on
CACFP participation. Therefore, our identiﬁcation strategy only identiﬁes
CACFP participation for non–Head Start center-based care.
Turning to the marginal effects of predicted CACFP participation on food
insecurity, for children in non–Head Start center-based care, model estimates suggest the presence of a small, negative marginal effect ð20.019; p 5
.001Þ of experiencing household-level food insecurity, a similar sign as the
overall group but a smaller magnitude. In terms of the magnitude of the estimated treatment effect, our ﬁndings suggest that, among all 4-year-old
children who attend child-care centers, those who attend centers that participate in the CACFP have an estimated 1.9 percentage point reduction in
the probability of being food insecure.While this is a small average treatment
effect, the magnitude is spread across all participants in the center.

s e n si t i v i t y a n a lys i s
Our ﬁnding that the CACFP reduces household food insecurity after unobserved factors related to program participation are included in the model is
consistent with the ﬁndings relating to other nutritional support programs
ðYen et al. 2008; Schmeiser 2012Þ. However, the CACFP differs from other
programs such as SNAP or WIC because nutritional support is provided to
the child-care program and not directly to the household.What, then, is the
mechanism linking exposure to the CACFP with the household food supply?
As a sensitivity analysis, we explore one possible mechanism through
which CACFP participation at the child-care program level might inﬂuence
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table 4. Sensitivity Analysis: Marginal Effects of CACFP on Food Insecurity, IV Models
with Mediator

Overall ðn 5 1,750Þ
Center-based care ðn 5 950Þ
Head Start ðn 5 450Þ
Home-based care ðn 5 350Þ

dF/dx

z

p>z

F-Test for IVa

2.0344
ð.0297Þ
2.0067
ð.0113Þ
2.3122
ð.3545Þ
25.36E-06
ð.00002Þ

21.11

.267

1.5289

2.65

.517

.2514

2.89

.372

.1784

22.21

.027

2.669

Note.—The mediator used is a proxy for quality of food created by the National Center for Education
Statistics. The measure is a composite rating for appropriateness and timing of the food served, the sanitary
conditions in which the food is prepared, and whether a well-balanced and nutritional food is served.
Robust standard errors adjusted for clustering at the state level are in parentheses.
a
Indicates that the F-statistic on the excluded instruments is strong using the test proposed by Stock
and Yogo ð2005Þ.

household food insecurity: the quality of the food service. The idea is that
children attending a child-care center that serves high-quality food may
reduce the burden on the household food supply because their parents do
not need to send food from home for them to eat while they are in care. The
classic mediation analysis suggests that the strength of the CACFP coefﬁcient will be reduced when a correlated mediator is added to the model.
Therefore, we reestimate the same IV models shown in table 3 with the
hypothesized mediator, quality of food service. As table 4 indicates, CACFP
participation declines substantially in magnitude and is no longer statistically signiﬁcant when the quality of food service variable is added to the
model.7 This suggests that the CACFP may improve the household food
supply by providing more predictable meals, a more sanitary food preparation space, and more nutritious meals. The very rough analysis presented
here suggests one possible mechanism by which food eaten at the child-care
center may improve the availability of food at home. However, additional
work in this area is clearly needed.

d i s c u ss i o n
The CACFP is an underresearched piece of the bundle of national food
assistance programs available to low-income households. Participation in

7. First- and second-stage model results for table 4 can be found in appendix tables A4
and A5 ðavailable onlineÞ.
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the CACFP is at the child-care program level and is open to all home-based
child-care providers, Head Start, all nonproﬁt child-care centers, and forproﬁt centers that serve a substantial low-income population. Participating
providers receive reimbursements for meals served, and the level of reimbursement is similar to that of the National School Lunch Program in that it
is based on the mix of household incomes of children served.
We used nationally representative data from the ECLS-B to examine
the relationship between provider participation in the CACFP and food
insecurity with the expectation that access to the CACFP would be associated with decreased food insecurity. We applied an IV approach to account
for the fact that unobserved parental preferences for child-care program
types may be correlated with unobserved parental decisions about managing the household food supply.We analyzed separate models for the sample
of children attending child care and by child-care setting, including centerbased care, Head Start, and home-based child-care programs. The instrumental variable approach indicates that attending CACFP-participating
child care has a negative marginal effect on the observed probability of
household food insecurity for the general sample ð p 5 .005Þ and speciﬁcally
for children who attend non–Head Start child-care centers ð p 5 .001Þ,
although the substantive size of that effect is quite low. We ﬁnd no effect
of provider participation in the CACFP program for children who attend
Head Start ðfor whom participation is mandatoryÞ or home-based care. However, the lack of signiﬁcance for Head Start programs should not be interpreted as indicating that the CACFP program does not reduce household
food insecurity since there is not enough variation within Head Start programs in CACFP participation with which to identify a treatment effect.
We also identify one potential causal pathway through which CACFP
participation might decrease household food insecurity. Providers that participate in the CACFP are more likely to provide higher quality food service
than providers that do not participate in the CACFP. It is reasonable to
assume that the demands on the household food supply are lower when
parents do not need to send food along with their children to daycare. Thus,
the ﬁnding that CACFP participation reduces the risk of household food
insecurity may be explained by the increased likelihood of child-care providers, particularly child-care centers, reducing household food burden by
directly supplying food, especially high-quality food, to children in their
care. However, this evidence is only suggestive, and further research into the
mechanisms by which CACFP supports the household food supply is warranted.
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This article is not without limitations that must be noted. First, we rely
upon contemporaneous reports of food insecurity with CACFP participation and without clear temporal ordering, which weakens our ability to draw
causal inferences from our IV models. Second, our data were collected
around 2005 when the United States had a particularly strong macroeconomy, likely downward-biasing the importance of participation in the CACFP
during more dire economic times, as well as limiting the external validity of
our ﬁndings.
Given wide eligibility criteria that render the majority of child-care
providers eligible and tight operating margins within the child-care industry, it is interesting to note the wide variation in CACFP coverage at the state
level. In ﬁgure 2, we present the state-level distribution of relative availability of the CACFP in 2009, which we use as our instrumental variable.
CACFP participation in states at the low end of the spectrum ðNevada, Arizona, Idaho, and South CarolinaÞ is below 7 percent of vulnerable children,
even with the positive bias introduced by using 200 percent of the poverty
line as a threshold rather than the ofﬁcial threshold for eligibility of 185 percent. In contrast, there is a group of states ðNorth Dakota, Minnesota, Nebraska, and WyomingÞ with levels of estimated participation among eligible
populations over 20 percent. This wide level of state variation suggests that
access to the nutritional beneﬁts of the CACFP may have signiﬁcant implications in light of our ﬁndings and that CACFP program participation
may lessen household food insecurity.
Given the known cognitive and health-related consequences associated
with food insecurity during early childhood and our ﬁndings that the
CACFP provides a small amount of nutritional support for reducing the risk
of household food insecurity, focus should now be directed toward improving access to the CACFP.The USDA has used the Healthy, Hunger-Free Kids
Act of 2010 to increase access to the CACFP through the expansion of afterschool meal programs and to improve the quality of meals and snacks
reimbursed. Our research suggests that reauthorization of the Healthy,
Hunger-Free Kids Act, which is set to expire in September of 2015, should
include further measures to increase access to the CACFP and the quality of
food provided by child-care providers as an important strategy to address
childhood food insecurity in this country.

F I G U R E 2. Ratio of number of CACFP participants to number of children ðunder 18 years oldÞ living in families with incomes less than 200 percent of the
Federal Poverty Line. A color version of this ﬁgure is available online.
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