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Abstract

Food insecurity is associated with several adverse health outcomes, including ane-
mia, asthma, depression, and diabetes. With over 14 million households facing food
insecurity every year, these health issues are of policy importance. This paper leverages
the roll out of a novel program that provides universal free school meals for school-
aged children to study the impact of increased access to food on teen health behaviors
and outcomes. I use data from the CDC’s Youth Risk Behavior Surveillance System
(YRBSS) for 2001-2017 to examine teen access to food, asthma, sleep, and mental
health. I supplement this with the National Immunization Survey of Teens (NIS-Teen)
for 2008-2017 which has information on teen doctor visits, and the American Time Use
Survey (ATUS) for 2003-2018 which has information on how much time respondents
spend on food-related activities. Using a difference-in-differences design and event
studies that leverage plausibly exogenous variation in program availability, I find that
high school students go to the doctor less, have fewer incidences of asthma, are more
likely to get 8 or more hours of sleep, and report improved mental health following the
increased access to meals at school. I also show additional evidence that the incidence
of teens going hungry because of a lack of food in the household decreases after uni-
versal free school meals become more available, and that households with school-aged
children report spending more time eating and drinking.
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1 Introduction

Approximately 11 percent of all households in the US were classified as food insecure in

2018, meaning they lacked dependable access to food due to money or other resources. The

proportion of food insecure households is even larger for those with children less than 18,

with nearly 14 percent facing food insecurity at some point in the year (Coleman-Jensen

et al., 2019). Food insecurity is associated with a lack of nutrition, psychological, and

physiological stress that can result in adverse health outcomes. The medical and health

economics literature has documented the association between food insecurity and many

important health outcomes, such as obesity, anemia, depression and anxiety, diabetes, and

asthma (see Gundersen and Ziliak, 2015).

Nutrition assistance programs such as the Supplemental Nutrition Assistance Program

(SNAP), the Special Supplemental Nutrition Program for Women, Infants, and Children

(WIC), and the traditional National School Lunch Program (NSLP) have been shown to im-

prove health outcomes for low-income families by improving food security, lessening resource

constraints, and altering behavior. This paper focuses on a novel component of the NSLP,

the Community Eligiblity Provision (CEP), which allows schools and districts that serve a

large proportion of low-income students to provide universal free school meals, regardless of

individual family income. As of 2019, the NSLP provides school meals to about 30 million

students each day, with about 73% of those being at free or reduced prices (USDA, 2019).

Prior to CEP, school meals were traditionally served at a free or reduced-price only for

students whose family applied and qualified based on their low income or participation in

various government assistance programs, making them a visible marker of income status and

stigmatizing participating students (Bhatia et al., 2011). Traditionally, eligibility for free or

reduced-price school meals also required families to complete applications each year, which is

an additional cost of time and effort for families that are already resource-constrained. With

the introduction of CEP, the non-monetary stigma and application barriers to participating

in free school meals were removed for children in low-income households, and the direct

monetary costs of school meals were removed for children in higher income households. The

roll out in the availability of CEP provides an opportunity to identify the effect of increasing

2



availability of meals on health and can inform future policy decisions regarding the costs and

benefits of nutrition assistance programs broadly.

This paper studies the impact of providing universal free school lunch through CEP on

teen health behaviors and outcomes. By increasing access to meals at school, the Commu-

nity Eligibility Provision relaxes the household budget constraint and reduces food insecurity

(Marcus and Yewell, 2020), which has potentially significant implications for teen health and

well-being. My identification strategy exploits plausibly exogenous variation in the avail-

ability of CEP across states over time. Using the CDC’s Youth Risk Behavior Surveillance

System (YRBSS) data for 2001-2017 and a difference-in-differences design, I find that high

school students report decreases in a measure of food insecurity, have fewer incidences of

asthma, increased sleep, and report improved mental health following the implementation

of free meals at school. These results suggest that increasing access to child nutrition assis-

tance programs can have far reaching health impacts. I supplement this analysis with the

National Immunization Survey of Teens (NIS-Teen) for 2008-2017 which has information on

teen doctor visits, as well as the American Time Use Survey (ATUS) for 2003-2018 which

has information on how much time respondents spend on food-related activities. I show

evidence that teens go to the doctor for non-well visits less after exposure to CEP, and

that household adults with school-aged children report spending more time eating as well

as more time on physical care for household children following CEP. This evidence further

supports the idea that food insecurity decreases following CEP, and also suggests that there

are spillover benefits on other household members.

Prior work has examined the causes and consequences of food insecurity and the effects

of safety net programs. In particular, there is an extensive literature documenting both

contemporaneous and long-run health and behavior effects of nutrition assistance programs,

including the Supplemental Nutrition Assistance Program (SNAP), the Special Supplemental

Nutrition Program for Women, Infants, and Children (WIC), and the traditional National

School Lunch Program (NSLP). However, less is known in the context of the novel CEP

program, which extends access to free school meals in the NSLP. CEP is a costly program,

but also potentially provides some important new benefits that still require exploration. By

removing the non-monetary application and stigma costs, CEP expands access to school
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meals for children that were previously already eligible for free or reduced-price meals. Ad-

ditionally, for children from higher-income families that were previously ineligible for free or

reduced-price meals, the monetary costs of school meals were removed by the introduction

of CEP. While we don’t expect food security to be impacted for most children in this higher

income group, this program could still benefit those in the lower tail of the distribution if

they faced marginal or transitory food insecurity but did not previously have access to free

school meals or other safety net programs. Thus, understanding how CEP impacted food

insecurity and resulting health outcomes remains of policy interest.

The availability of school meals has been shown to be associated with reduced food

insecurity (Arteaga and Heflin, 2014; Huang and Barnidge, 2016; Kuhn, 2018), but in the

context of CEP, Marcus and Yewell (2020) are the first to examine this outcome. In this

paper, I show additional evidence of changes in a teen-specific measure of food security as

well as changes in the time spent on food-related activities for households with school-aged

children after the roll out in CEP availability. While Marcus and Yewell (2020) examine

how CEP alters food purchases, I am the first to explore changes in reported time spent

consuming food. This new outcome is distinct because in the previous study there is no way

to determine how much of the food purchased is consumed versus thrown out. Additionally,

by examining the time that parents of school-aged children report consuming food, I am able

to more-directly address potential spillover effects of CEP on another household member

other than the student.

There are several possible mechanisms suggested in the medical and nutritional literature

for why food insecurity might affect health. Most notably, resource-constrained households

face trade-offs that can result in adverse behaviors such as non-adherence to medications

and delay of medical care (Bengle et al., 2010; Berkowitz et al., 2014; Knight et al., 2016;

Kushel et al., 2006; Knowles et al., 2016). Asthma is one health outcome in particular that

could be affected since effective management requires costly preventive medications (Busse

and Lemanske Jr., 2007; Nurmagambetov et al., 2017), and indeed asthma has been shown

to be associated with food insecurity (Mangini et al., 2015, 2018). Asthma is an important

outcome because it is the leading chronic childhood illness and disproportionately affects

children. There are also significant disparities by race, with the prevalence of asthma 43%
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higher for non-Hispanic Blacks compared to non-Hispanic whites (Mohanan et al., 2014). I

use the rollout in the availability of CEP to examine the effect of access to free school meals

on asthma in teens, and to my knowledge I am the first to consider this outcome in the

context of school meals.

Finally, food insecurity is associated with higher levels of stress that can have spillover

effects on health and undesirable behaviors (Bradley et al., 2018; Fiese et al., 2016; King,

2018). While other researchers have looked at improved student behavior and discipline with

respect to the roll out of CEP (Gordon and Ruffini, 2018), I am the first to examine changes

in mental health and sleep as a result of the availability of the CEP program.

By examining these new health outcomes in the context of this novel program, I contribute

to the literature on the effects of food insecurity, as well as to a broader understanding of

the effects of CEP. Since CEP reaches a new population of previously ineligible students,

some that were marginally food insecure before may benefit. And to the extent that CEP

removed non-monetary stigma and application costs of participating in free school meals for

previously eligible students, this program benefits the lower-income students as well. My

findings suggest that there are spillover benefits of universal access to free school meals in

terms of additional health and behavior benefits beyond those studied previously, as well as

potential benefits on other family members through impacting their food consumption.

The rest of the paper proceeds as follows: section 2 gives some background information

including the policy environment and details of CEP. Section 3 provides a review of the

existing literature, including some medical background to inform the expected health effects.

Section 4 describes the data sources and methods for defining the treatment variables, and

in section 5 I describe the empirical strategy in depth. Finally, section 6 presents results and

section 7 concludes with some discussion and implications for policy makers.

2 Background

The Healthy, Hunger Free Kids Act (HHFKA, Pub Law 111-296) was passed by Congress

in late 2010 and introduced the Community Eligibility Provision (CEP) as a novel component

of the National School Lunch Program (NSLP). Under CEP, schools or districts that serve
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a large proportion of low-income students are able to provide universal access to free school

meals to all students, regardless of individual family income.

CEP was rolled out as a pilot program by several states over three years starting in school

year (SY) 2011-2012, and was implemented nationally in SY 2014-2015. Illinois, Kentucky,

and Michigan were the first three states to implement CEP in SY 2011-2012, followed by

New York, Ohio, West Virginia, and the District of Columbia in SY 2012-2013, and Florida,

Georgia, Maryland, and Massachusetts in SY 2013-2014. The remaining states followed with

national implementation occurring in SY 2014-2015.

Once CEP became available within a state, schools or districts determined eligibility for

the program by calculating their Identified Student Percentage (ISP), which proxies for the

percentage of students who would be directly eligible for free school meals based on ad-

ministrative data of their participation in federal means-tested public assistance programs

including the Supplemental Nutrition Assistance Program (SNAP), Temporary Assistance

for Needy Families (TANF), or the Food Distribution Program on Indian Reservations (FD-

PIR). Other eligible categories of students include those that are homeless, runaways, mi-

grant, foster, or Head Start children. If a school or district identifies 40 percent or more of

their students in these categories, they are eligible to participate in CEP.

Despite CEP availability at the state level, not all eligible schools choose to participate

initially. This may be due to a lag in the diffusion of information about the novel program,

or due to administrative reasons. In particular, prior to CEP many states and school dis-

tricts used application data from free/reduced-price meals to allocate public funds to schools,

however these applications could no longer be collected by participating schools under CEP

program rules. Thus, districts had to adapt the way they collected this information before

schools were willing to stop requiring applications from students. This resulted in hetero-

geneity across states in the number of schools that adopted CEP over time. Later in section

4 I will discuss the timing of school adoption in more detail.

CEP is distinct from the traditional National School Lunch Program (NSLP) in several

notable ways. Under the traditional NSLP, families were required to submit applications for

free or reduced-price lunches at the beginning of every school year. This involved disclosing

their family income and number of family members in order to calculate their status relative
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to the federal poverty level (FPL). Families with income between 0 and 130 percent of the

FPL are eligible for free school meals, families with income between 130 and 185 percent of

the FPL are eligible for reduced-price meals, and families with income above 185 percent

of the FPL would have to pay full price for school meals. This application process intro-

duced potential inefficiencies in several ways. First, it required school and district staff to

distribute then collect the applications, as well as time and effort to verify the information

and determine eligibility. In this way, removing applications reduced administrative burden

and became more cost-effective. Additionally, the yearly applications could be considered

costly to families in that they required time and effort on the part of the parent and/or

child to remember to fill it out at the beginning of each school year, determine all of the

necessary information for the application, and be sure to return it to school administration.

For resource-constrained households that may face instability and stress, this time and effort

may be especially burdensome (King, 2018). By removing the individual family applications

for free and reduced-price school meals, CEP decreased the non-monetary time and effort

cost of acquiring school meals for low income families.

The next substantial difference between CEP and the traditional NSLP is the universal

nature of the program. Prior to CEP, only students that qualified for free or reduced-price

lunch according to the FPL thresholds above were able to receive school meals at these

lower prices. The price difference between free or reduced-price meals versus full price meals

is substantial, generally an order of magnitude smaller.1 For this reason, participation in

school meals may identify students that are subsidized and have low family income. This

could occur directly, if students observe peers receiving school meals for free or for a much

lower cost, or indirectly by stigmatizing all school meals compared to meals brought from

home or other competing unsubsidized meal options (Bhatia et al., 2011). Therefore, it

is likely that stigma was an additional non-monetary cost that may have prevented some

1Specific meal prices are likely to vary across different areas, but we can consider federal reimbursement
rates as a proxy for the average difference in costs if we assume that the money students pay for each meal
offset the difference in the cost of providing the meal and the reimbursement received from federal funds.
To illustrate, in the 2019-2020 school year for the 48 contiguous states, the federal reimbursement was $3.41
per free meal served, $3.01 per reduced-price meal served, and only $0.32 per full-price meal served. The
$0.40 difference between free and reduced-price meal reimbursement is the price paid by students eligible
for reduced-price meals, and the $3.09 difference between free and full-price meal reimbursement is paid by
students that are not eligible for free or reduced-price meals.
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students that were eligible for free or reduced-price meals from participating under the

traditional NSLP for fear of peer judgement. After CEP availability, all students in a school

may receive free school meals, which eliminates much of the stigma since any single student

cannot be singled out by their peers. In fact, Marcus and Yewell (2020) show evidence that

these non-monetary costs likely did play a role by finding that spending on grocery store

purchases changes after CEP is introduced for low-income families that would have already

been eligible for free school meals.

For these reasons, the introduction of CEP impacted two distinct groups of students:

those that were previously eligible for free or reduced-price school meals but may have faced

non-monetary costs of participating, and those that were previously ineligible for free or

reduced-price school meals and would have had to pay full price. This means that the effects

of CEP might be different from the effects of school meals studied in the existing literature.

After CEP becomes available, it reduces the cost of participating in school meals for both

groups; for the students in lower income families, it removes the non-monetary stigma and

application time and effort costs, and for students in higher income families, it removes the

monetary cost directly. For much of this analysis, I will not be able to distinguish the two

groups for lack of information on family income. However, it is important to keep in mind

these two groups when discussing health issues relating to food insecurity since this should

not impact students in higher-income households as much. To the extent that I cannot

identify students in higher-income households that would be less impacted by changes in

food security, this should bias my results towards zero.

3 Literature Review

Nutrition Assistance Programs and Food Security

Existing literature has documented the impact of various nutrition assistance programs on

food security and nutritional intake. The first stage effect of nutrition assistance programs is

that they alter the food security status and nutritional intake of households. Food insecurity

is a condition in which households are limited by either money or other resources and do not

have adequate access to food (Coleman-Jensen et al., 2019; Nord and Bickel, 2002). Prior
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work has established the effects of SNAP timing on outcomes that are linked to inadequate

nutrition; notably, Shapiro (2005) demonstrates that calories consumed decline throughout

the benefit month, and Gregory and Smith (2018) show that the likelihood of being classified

as food insecure is higher at the end of the benefit month. The availability of school meals

has also been shown to be associated with reduced food insecurity (Arteaga and Heflin, 2014;

Huang and Barnidge, 2016). In particular, Kuhn (2018) shows that school-aged children are

shielded from cyclical food insecurity due to school meals. In the context of the novel CEP

program, Marcus and Yewell (2020) study the food purchasing behavior of households with

school-aged children and find that households become more food secure after CEP becomes

available. In this paper, I show additional evidence of changes in teen food security as well as

changes in the time spent on food-related activities for households with school-aged children

after the roll out in CEP availability. These findings suggest that enabling universal access

to free school meals through CEP could have an impact on health and behavior by improving

food security.

Mechanisms and Findings Relating to Food Security and Health

There are several possible mechanisms suggested in the medical and nutritional literature

for why food insecurity might affect health. In particular, food insecurity is associated with

poverty and limited resources that can result in non-adherence to costly medications and

with delay of needed medical care (Bengle et al., 2010; Berkowitz et al., 2014; Knight et al.,

2016; Kushel et al., 2006). Anecdotal and descriptive evidence points to a link between food

insecurity and asthma based on these trade-offs in resource-limited households; notably, one

parent asks rhetorically, “do you wanna breathe or eat?” when describing their situation

(Knowles et al., 2016).2 Heflin et al. (2019) examine this relationship in a causal frame-

work using the timing of SNAP benefits to explore changes in Medicaid claims for children’s

emergency room (ER) visits related to asthma, and find that increased SNAP benefits are

associated with a reduction in the probability of an asthma-related ER visit. To my knowl-

edge, I am the first to examine the effect of CEP or school lunches on asthma. Asthma is

an important outcome because it is the leading chronic childhood illness and disproportion-

2For more on the medical association of food insecurity with asthma, including a potential link with
obesity, see Mangini et al. (2018); Mohanan et al. (2014); Baffi et al. (2015).
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ately affects children. There are also significant disparities by race, with the prevalence of

asthma 43% higher for non-Hispanic Blacks compared to non-Hispanic whites (Mohanan et

al., 2014). Additionally, there are potential long-term effects of childhood asthma on adult

health. Fletcher et al. (2010) use sibling fixed effects to show that childhood asthma impacts

general health status, obesity, and missed work and school days as a young adult.3

Food insecurity is also associated with higher levels of stress that can have spillover effects

on health and undesirable behaviors (Bradley et al., 2018; Fiese et al., 2016; King, 2018).4

There is also evidence of an effect on mental health, with increased depression (Melchior et

al., 2012), suicide ideation (McIntyre et al., 2013), and behavioral problems (Whitaker et

al., 2006; Howard, 2011). While other researchers have looked at improved student behavior

and discipline with respect to the roll out of CEP (Gordon and Ruffini, 2018), I am the first

to examine changes in mental health and sleep as a result of increased food security through

availability of the CEP program.

In addition , there are other contemporaneous health effects associated with food insecu-

rity (for a review, see Gundersen and Ziliak, 2015). In children, researchers have documented

that food insecurity is associated with anemia (Eicher-Miller et al., 2009), increased proba-

bility of being hospitalized, and of having poor general health (Cook et al., 2006; Gundersen

and Kreider, 2009). Recently, Cotti et al. (2020) used Medicaid health records and SNAP

receipt dates to show that emergency room (ER) utilization is higher at the end of the ben-

efit month when resources are depleted. This builds upon some prior work showing how

demographic and socioeconomic factors can contribute to non-urgent ER usage, which is a

costly alternative to primary care.5 I contribute to this literature by examining changes in

teen doctor visits as a result of increased access to free school meals. While not as costly

as ER care, this is still a marker of general teen health. To the extent that lower income

families and those without insurance may not have primary care doctors, my results are

3It is also suggested that there are potential spillover effects on time and labor allocations for parents:
Baydar et al. (2007); Zimmer and Strow (2012) show that having a child with asthma is associated with a
lower probability of employment for mothers, with largest effects for single mothers.

4The stress of resource constraints can even affect extreme behaviors: Carr and Packham (2019) show
that crime increases towards the end of the SNAP benefit month as resources are depleted, and Cotti et al.
(2016) find fewer alcohol-related fatal accidents on SNAP receipt dates.

5In particular, poverty and insurance status play a large role (Carrett et al., 2009; Ayyagari et al., 2017;
Miller, 2012).
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likely to understate the effect on general health.

Sleep, mental health, and general health all impact cognitive behavior, so these changes

may be the underlying mechanisms driving other effects studied in the literature. For in-

stance, several authors show that student behavior and performance on standardized testing

is improved coinciding with the timing of SNAP benefits (Gassman-Pines and Bellows, 2018;

Cotti et al., 2018) as well as the roll out of CEP (Gordanier et al., 2019; Ruffini, 2018). In

the context of Norway, Bütikofer et al. (2018) show that free school breakfast has a long-run

impact on completed education and earnings. Since health, education, and earnings out-

comes are all linked, by contributing to our understanding the health benefits of CEP, this

work reveals important mechanisms for improving education and earnings outcomes.

Finally, there may be other long-run consequences of food insecurity on health: using

the roll out of the food stamps program, Hoynes et al. (2016) and Hoynes and Schanzenbach

(2009) show that childhood access to food stamps increases the total resources available

to households and significantly reduces the incidence of obesity, high blood pressure, heart

disease, and diabetes (all together, “metabolic syndrome”) later in life and increases economic

self sufficiency for women. This suggests that CEP could have far reaching impacts, and in

the future these outcomes should be examined in the context of CEP.

Resource Constraints and Time Use

Finally, this paper contributes to the literature that suggests changes in behavior and

time use due to resource constraints. Since CEP decreases the cost of children consuming

meals at school, it relaxes the household budget constraint which could impact time use

in a number of ways. For instance, Carneiro and Ginja (2016) show that parental time

investments react to permanent fluctuations in family income. Parental time investment

is an important component of child development, and may be one factor contributing to

disparities in child outcomes across socioeconomic status. For instance, Guryan et al. (2008)

show that higher-educated parents spend more time with their children despite the fact that

the opportunity cost is higher for higher-educated, higher-wage adults. This time investment

could reinforce other advantages that already exist for children in high income families.

Most relevant to this work, Cotti et al. (2020) show evidence of a crowd out in time use
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in the context of nutrition assistance: on days of SNAP benefit receipt, households spend

more time grocery shopping and less time using medical care services. Other papers confirm

the finding that households increase grocery shopping on SNAP receipt days (Hastings and

Washington, 2020; Castellari et al., 2017). I am the first to examine changes in time use in

the context of the new CEP program and focus on similar food time use outcomes.

4 Data Description

4.1 State CEP Participation and Controls

Information on CEP participation for all US schools comes from Marcus and Yewell (2020)

and was obtained from the Food Research and Action Center (FRAC) and the Center on

Budget and Policy Priorities (CBPP).6 For schools adopting CEP prior to the national adop-

tion, we obtained state-level school adoption data from individual state agencies, including

Michigan, Georgia, Illinois, Kentucky, and New York. We were unable to obtain complete

information on schools adopting CEP in several states prior to the national availability in

2014, including Ohio, West Virginia, Maryland, Massachusetts, and Florida; teens in these

states are excluded from the main analysis.7

Despite the state-level roll out of CEP, not all schools that were eligible for CEP chose

to participate in the first year that CEP was available at the state-level. To capture the

probability that teens in a given state were exposed to CEP availability, I calculate the

fraction of all schools and the fraction of high schools adopting CEP out of all schools within

the state.8 This percent of all schools that adopt CEP will be the main treatment of interest,

as it proxies for the probability that a student attends a CEP adopting school and has access

to free school meals. In robustness checks I show results using the percent of high schools that

adopt CEP, however the percent of all schools is the preferred treatment variable because

there may be spillover effects in terms of household information and how CEP impacts the

6FRAC: http://frac.org/research/resource-library/community-eligibility-cep-database. CBPP:
https://www.cbpp.org/research/community-eligibility-database-take-up-of-community-eligibility-this-
school-year. Last Accessed: March 13, 2020

7In robustness checks, I show that the results are robust to inclusion of these states under the assumption
that CEP becomes available the first year it is adopted at the state level.

8Data on the number of schools in a state comes from the National Center for Education Statistics.
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household resource constraint if a teen has siblings that attend other school levels.

Figure 1 shows the timing of school CEP adoption relative to when states first allow

CEP, with observations at the state-year level. Panel A shows the cumulative fraction of

high schools within the state that have CEP in each year since the state first allowed CEP, and

Panel B shows the cumulative fraction of all schools. The grey bars denote the distribution

of these fractions across states, and the red Xs show the average across all states in each year

since the state first allowed CEP. Not all schools eligible for CEP adopted CEP in the first

year it was available. The average fraction of all schools with CEP grows over time from

about 13 percent in the first year of state access to CEP to about 36 percent three years

after a state first has access to CEP. For high schools, the percent adopting CEP grows from

about 7 percent in the first year to 20 percent three years after CEP became available. This

delay in adoption among eligible schools may be due in part to lack of information about

the new program, administrative delays, or financial considerations.9

In addition to variation in the percent of schools that have adopted CEP over time,

there is also substantial geographic variation across states. Figure 2 shows the growth in the

percent of all schools within a state that have adopted CEP over time across states.10 The

darker greens and blues indicate higher percentages, which are increasing over time.

I additionally incorporate time varying state demographic characteristics for all years

from the Bureau of Labor Statistics and Current Population Survey (King, 2015), including

the annual state unemployment rate, the fraction of the state population that is female,

Black, Hispanic, or other races, the fraction of individuals under 21 and between 21-64 years

of age, the fraction of individuals with a high school degree and with some college or more,

and the fraction of the population below the federal poverty level. I also control for if the state

has expanded Medicaid and if the ACA is in effect.11 Information on the implementation

of Medicaid expansion is from the Kaiser Family Foundation (2015). Finally, I incorporate

information on state cigarette taxes and whether there are any indoor smoking bans in place

9In particular, prior to CEP many states and districts used application data from free/reduced-price
meals to allocate funds to schools, and they had to adapt their system to collect this data in other ways
since these applications could not be collected under CEP.

10Appendix Figure A7 shows a similar pattern for the percent of high schools adopting CEP.
11While the ACA was a national-level policy, the effects may not be absorbed by year fixed effects since

the requirement that all new insurance plans cover evidence-based preventive care without cost-sharing
differentially affected households with private insurance.
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since these can impact asthma.12

4.2 Teen Health Outcomes

Data on teen health outcomes are from the CDC Youth Risk Behavior Surveillance System

(YRBSS), 2001-2017. The YRBSS survey is administered every two years at high schools

and provides state representative samples of 9th through 12th grade students each year of

the survey. The YRBSS has a two-stage cluster sample design and provides survey weights

for each student record to adjust for student non-response as well as the distribution of

students by grade, sex, and race/ethnicity in each state. The survey is administered by state

departments of health or education; not all states include the standard questions in their

questionnaires each year, and not all states provide permission for their data to be included

in the CDC data. The publicly available data files contain survey responses from 38 states

and almost 770,000 students, with approximately 40,000 to over 100,000 students per year

of the survey; this number is increasing over time and varies due to state availability. Figure

A6 in the appendix shows the number of responses by state and year.

The YRBSS data contains some demographic information for participants including the

gender, race, ethnicity, age, grade level, and state of residence of each student; there is also a

rich set of outcome variables related to teen health behaviors and outcomes. The main health

outcomes of interest include if the teen goes hungry most of the time or always because there

is not enough food in the household, whether they engaged in exercises to strengthen or tone

muscles in the past week, whether they were ever diagnosed with and currently have asthma,

how much sleep they get on an average weeknight, and whether they felt sad or hopeless in

the past year. Given the suggested links between food insecurity, stress, asthma, and mental

health, these are the outcomes of interest.

12State cigarette tax information is from the CDC National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health ”Tax Burden on Tobacco, 1970-2018” database, available
at https://chronicdata.cdc.gov/Policy/The-Tax-Burden-on-Tobacco-1970-2018/7nwe-3aj9. Data
on state indoor smoking bans is from the CDC National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health ”Tobacco Legislation - Smokefree Indoor Air” database, available
at https://www.cdc.gov/oshdata/Legislation.html
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4.3 Teen Doctor Visits

To supplement the main analysis, I incorporate two additional sources of data. First, I

use the 2008-2017 waves of the National Immunization Survey-Teen, which is a random digit

dialing telephone survey that targets households with adolescents between 13 and 17 years of

age. Approximately 37,000 households complete the survey each year. The interviewer asks

the parent for household demographic variables as well as health history questions regarding

the teen. In particular, this data allows me to examine if the teen had any doctor visits in the

last year, which are distinct from well-child regular checkup visits. Since food insecurity has

been associated with poor general health and higher urgent care utilization among children

and adults (Cook et al., 2006; Gundersen and Kreider, 2009; Cotti et al., 2020), we may also

expect for there to be effects on primary care utilization for teens.

4.4 Time Use

The next data source I use is the American Time Use Survey (ATUS), 2003-2018, which

provides nationally representative estimates of how Americans spend their time on various

activities. The ATUS is a stratified sample drawn from the population of households that

complete the Current Population Survey (CPS), according to race and ethnicity, the presence

and age of children in the household, and the number of adults. Hispanic and non-Hispanic

Black households are over-sampled, as are households with children, to improve reliability.

This should improve the precision of my estimates since households with children are im-

pacted by CEP, and since minorities may also be disproportionately impacted by a change

in access to food. The sample is also split evenly across weeks within a month, and across

weekdays and weekends.

For my estimates, I restrict the sample to households where the respondent is less than 65

and I use the age of household children to examine changes in time use for households with

school-aged children versus those without.1314 I categorize reported activities into primary

categories related to food: time spent grocery or other food shopping, time spent eating

13I focus on individuals less than 65 years old because 65 is the standard retirement age and the age at
which Medicare benefits take effect, which may alter time use.

14Age of household children is determined from the household roster file and I define school-aged children
as those at least 6 years old and less than 18 years old.
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and drinking, and time spent on basic or physical care for children, which includes feeding

them. In Appendix Table A10 I present more detail on the types of activities that each of

these categories includes. Unfortunately due to the structure of the data classification, I

am unable to distinguish time spent feeding household children from other basic childcare

activities within the category of physical care for household children. Regardless, time spent

on the basic needs of household children is an important outcome broadly because it is a

form of parental investment. Another advantage of ATUS is that it allows me to examine

previously unexplored spillover effects, in particular on parental time spent on food related

activities. As Marcus and Yewell (2020) point out, the CEP program impacts not only

children at school, but also family members through altering the budget constraint and

therefore household food purchases.

5 Empirical Strategy

To identify the effect of CEP on teen outcomes, I estimate dynamic difference-in-differences

models that rely on plausibly exogenous variation in the timing and level of CEP exposure

for teens. This variation comes from the school-level adoption of CEP as it becomes available

across states in different years.

Specifically, I estimate the following equation:

Yisy = β0 +
∑
k∈K

βk
1 (CEP k

isy) + β2Xisy + β3Γsy + τy + σs + εisy (1)

where Yisy is the health outcome of interest for teen i in state s indexes states in year y.

The specification includes individual teen characteristics Xisy, including gender, race and

ethnicity, age, and grade level of the student. I also include time-varying state controls Γsy

that may potentially affect teen behaviors and health, including the unemployment rate, the

fraction of the population that is Black, Hispanic, or other races, the fraction of individuals

with a high school degree and with some college or more, and the fraction below the federal

poverty level. I also control for Medicaid expansion and the introduction of the Affordable

Care Act, since expanding access to health insurance can influence health outcomes, as well
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as state cigarette taxes and the presence of indoor smoking bans, since first and second-hand

smoke can influence asthma.15 Finally, I include state and year fixed effects, σs and τy,

respectively. In the estimations, I use the sample weights provided by YRBSS and cluster

standard errors at the state level (Bertrand et al., 2004).

The main treatment variable of interest is CEP k
isy, which is a continuous measure of the

percent of schools that have adopted CEP within the state k years since the state became

CEP eligible, K = {(≤ −9), (−8−,−7), (−6,−5), (−4,−3), (0, 1), (2, 3), (≥ 4)}, where k =

(−2,−1) is the omitted time period.16 CEP k
isy therefore proxies for the probability that

teens are exposed to the availability of free school meals in event time. I also supplement the

results with a discrete indicator for any CEP availability at the state level. The coefficient

of interest, βk
1 , represents the vector of coefficients of interest and captures the effect of

increasing the percent of schools that have adopted CEP in the state from 0 to 100 percent.

In results tables, I provide standard difference-in-differences estimates for all models, in

which the estimated effect of CEP is summarized as the single coefficient on the interaction

term Post× CEPisy.

In order for this estimate to identify the causal effect of CEP, the variation in when

teens are exposed to different levels of CEP must be plausibly unrelated to unobserved de-

terminants of health. Thus, the key identifying assumption in the difference-in-differences

framework is that the outcomes would have evolved similarly in states that did and did

not adopt CEP quicker and with more schools adopting. By estimating event study spec-

ifications, I am able to test for dynamic policy effects, as well as examine the extent to

which outcomes were trending similarly in states during the periods prior to CEP adop-

tion. Evidence of parallel trends during the pre-treatment period supports the identifying

assumption.

To further assuage concerns about endogeneity, I estimate a variation of equation (1)

and present the single difference-in-differences coefficient with teen and state characteristics

as the outcome variables. As table A5 shows, the timing of CEP adoption is unrelated to

these observable characteristics, which further supports the claim that CEP timing is also

15Results are robust to excluding these state controls.
16Recall that the YRBSS survey is completed every two years, but the rollout of CEP across states occurs

every year, thus necessitating the binned event time.
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unrelated to unobservable characteristics.

For my supplemental analysis using the NIS-Teen, I estimate a version of equation (1)

with event time K = {≤ −5,−4,−3,−2, 0, 1, 2,≥ 3}, where k = −1 is the omitted category.

The health outcome of interest Yisy in the NIS-teen is if the teen had any doctor visits in

the last year, excluding well-child regular checkups.

For the supplemental analysis of time use, my identification strategy differs slightly since

I have additional information about the respondents that is relevant. In particular, I am

able to identify if the respondent has a school-aged child in their household and I designate

these as the treated group, using households without school-aged children as the control

group since CEP should not impact them.17 I also restrict the respondents to those that are

64 years of age or less since the time use of retirees may differ. The dynamic difference-in-

differences specification I estimate is as follows:

Tism = α0 +
∑
k∈K

{
αk

1(CEP k
ism × treatism) + αk

2(CEP k
ism)

}
+ α3(treatism)

+ α4Xism + α4Γsy + τm + σs + εism

(2)

where Tism is a time use outcome related to food and eating for individual respondent i in

state s indexes state of residence during survey month and year m. The main treatment

variable of interest is now (CEP k
ism×treatism), with CEP k

ism, is defined as before. treatism is

equal to one if the respondent is has a school-aged child in the household, and is equal to zero

if the respondent does not have a school-aged child in the household. Thus, the coefficient

of interest, αk
1, shows the effect on respondents with school-aged children of increasing the

percent of schools that have adopted CEP in the state from 0 to 100 percent, relative to

households without school-aged children. As before, identification relies on the assumption

that the change in CEP exposure is exogenous and that in the absence of CEP, there would

have been parallel trends between the treated and control groups. The dynamic event study

framework allows me to rule out pre-trends in favor of this assumption.

The time use specification also includes respondent characteristics, Xism, including the

number of household members, number of household members squared, number of household

17School-aged children are defined as greater than or equal to 6 years old and less than 18 years old.

18



children less than 18, if the respondent was female, married, the respondent’s race and

ethnicity, if the respondent was less than or equal to 29 years old (with 30-64 years old as

the omitted category), whether the respondent had a bachelor degree or more, whether the

respondent’s household income would be less than 185% of the federal poverty level, the day

of the week of the time use diary day, and whether the day of the time use survey was on

a holiday. The time-varying state controls Γsy are the same as before. I also include state

and year-month fixed effects, σs and τm, respectively. I weight the estimates using sample

weights provided by ATUS, and cluster standard errors at the state level.

6 Main Results

6.1 Descriptive Statistics

Table 1 shows summary statistics for YRBS teen characteristics as well as state characteris-

tics for the whole sample, and separately for states before and after CEP adoption. Across

all years, the average age is nearly 16 years old, approximately half of the respondents are

female, 59% are White, 13.3% are Black, 13.2% are Hispanic, and 12.2% are another race.

Notably, teens are less likely to be White, less likely to be Black, and more likely to be

Hispanic or another race in the post CEP sample. Cells (2)-(4) in appendix table A5 con-

firm that this change is unrelated to the timing and intensity of CEP adoption, however.

The YRBSS sample decreases monotonically in grade level, with 9th graders representing

approximately 28% of the respondents and 12th graders representing approximately 20% of

the sample.

State characteristics are shown in panel B of table 1. The last column shows that states

with CEP exposure have lower unemployment rates, a larger Hispanic population, a larger

population of other non-White races, a larger proportion with a high school degree or more

and a bachelor degree or more, but also slightly more below the federal poverty line. However,

again appendix table A5 confirms that these changes are unrelated to the timing and intensity

of CEP adoption.
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6.2 Effects of CEP on Teen Health

I now explore the impact of CEP exposure on teen health outcomes, using data from

the YRBSS and estimating the dynamic difference-in-differences model from equation (1).

Specifically, I focus on indications of teen hunger, exercise habits, asthma, sleep, and men-

tal health outcomes since the literature suggests these might be affected by a change in

food security. The results from these analysis are presented in Figure 3, with corresponding

regressions in Table 2.

First, figure 3 (a) shows evidence of a decrease in the percent of teens reporting that they

went hungry most or all of the time because there was not enough food in the household.

There are some pre-trends evident in the 5+ years prior to CEP adoption, however the

3-4 years prior are not statistically significantly different from the 1-2 years prior to CEP

adoption. After CEP is adopted, there is a noticeable decrease in the probability that teens

report being hungry. The coefficient in Table 2 column (1) indicates that if CEP was adopted

by all schools within a state, we would expect a nearly 2.1 percentage point decrease in teens

reporting this form of food insecurity, which represents almost a 60% decrease from the

mean. In reality, no state has all schools adopting CEP; the average percent of schools that

have adopted CEP within a state after it becomes available is 19%. Scaling the effect by the

average CEP exposure reveals a decrease in this measure of teen food insecurity by about

11.3% from the mean. Given that this question is available only starting in 2009, it has fewer

observed pre-CEP periods, and since there was also some evidence of pre-trends in the event

study, these findings should be interpreted cautiously. However, they do provide additional

suggestive evidence that CEP improved food insecurity for teens. Later I will supplement

this finding with the time use results for parents.

Next, I explore the effect of CEP on teen asthma. The measure I use is whether a teen

reports that they currently have asthma, conditional on ever having asthma. This question is

available in YRBSS starting in 2007. Figure 3 (b) shows evidence that teen asthma decreases

a few years after CEP is adopted. The corresponding difference-in-difference estimate is

presented in Table 2 column (2) and shows that if all schools in a state were to adopt CEP,

teen asthma would decrease by 15.9 percentage points. Compared to the mean percent of
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teens reporting that they currently have asthma, this represents a decrease of almost 55%,

and scaled by the average CEP exposure this represents a decrease of 10.4%.

Figure 3 (c) shows the effect of CEP exposure on the percent of teens that report getting 8

or more hours of sleep on average. This question is available starting in 2005 in the YRBSS,

and the estimated coefficients in the periods prior to CEP adoption are not statistically

significant from zero. In the periods after CEP adoption, the figure shows that CEP exposure

resulted in a significant and sustained increase in the percent of teens that report getting

8 or more hours of sleep. The corresponding coefficient in Table 2 column (3) represents a

13.3 percentage point increase, which is a 50.8% change from the mean, or a 9.7% increase

when scaled by the average CEP exposure.

Next, I explore the effect of CEP on teen mental health. Figure 3 (d) shows a decrease

in teens reporting feeling sad or hopeless following CEP adoption. Column (4) of table 2 has

the corresponding difference-in-differences estimate, which is approximately -5.1 percentage

points. This represents an 18.5 % decrease from the mean, or a 3.5% decrease when scaled

by the average CEP exposure.

Finally, I supplement the YRBSS teen health outcomes with additional evidence from the

NIS-teen, which provides information on teen doctor visits. In particular, I estimate the effect

of CEP on the probability that a teen visits a doctor other than for their annual checkup.

Figure 4 shows the event study estimates graphically, which demonstrate no effect prior to

CEP, and a decrease in doctor visits in the first few years following CEP exposure. Table 3

presents the difference-in-differences estimate, which is a 3.25 percentage point decrease in

doctor visits. This represents a 3.92 percent decrease from the mean, which suggests that

CEP can decrease poor general health and subsequent doctor visits.

6.3 Robustness of the Effects of CEP on Teen Health

The effects of CEP on teen health measures in the YRBSS are quite robust. In Appendix

Table A6 I present the results from the YRBSS models with alternative definitions of treat-

ment. In particular, I use the percentage of high schools in a state that have adopted CEP

(panel B), and I use an indicator for any school having adopted CEP (panel A). The effects

are consistent in terms of the direction of change as well as similar in magnitude.
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I also estiamte the YRBSS models with alternate specifications, shown in Appendix

Table A7. In panel A I estimate the models without any teen or state controls, in panel B I

estimate effects for the full sample of states rather than restricting to states with complete

CEP information, and in panel C I estimate the models without the YRBSS weights. Again,

the effects are robust to these alternate specifications.

6.4 Heterogeneity in the Effects of CEP on Teen Health

Next, I explore potential heterogeneity in the effects of CEP on teen health outcomes.

In particular, I decompose the overall effect found in the main results by gender and by

race/ethnicity in order to explore whether some groups benefit differentially. Appendix

Table A8 presents the effect of CEP on the main YRBSS teen health outcomes by gender.

Column (4) shows that the decrease in feeling sad or hopeless is concentrated in male respon-

dents. Males experience an 11.7 percentage point decrease in this feeling, which represents

an almost 8% change from the mean after scaling by the average CEP exposure. This es-

timate is statistically significantly different from female respondents, whose estimate is not

significantly different from zero.

Appendix Table A9 presents the effect of CEP on the main YRBSS teen health outcomes

by race and ethnicity. In column (2), the improvements in asthma appear to be concen-

trated among White and Black non-Hispanic respondents, although we fail to reject that

these estimates are statistically significantly different. From column (3), we see that the

improvements in sleep are largest for students of other races, followed by Black and then

White students. The effects are statistically significantly different from one another with

the exception of students that are Black and other races, and White and Hispanic students.

Next, in column (4) the effects on mental health are strongest for students of other races,

followed by Hispanic students and Black students. The effects for White versus students

of other races, Black versus Hispanic students, and of White versus Black versus Hispanic

versus students of other races are be shown to be statistically significantly different. These

results suggest that some of the health benefits of CEP may differentially impact minorities,

which could potentially help decrease other health disparities.
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6.5 Supplemental Results: Effects of CEP on Parent Time Use

To supplement the results on a measure of teen food insecurity from YRBSS and to explore

additional spillover effects on other family members, I use the ATUS to explore changes in

time use related to food purchases and consumption. Recall that the identification strategy

leverages household member information to compare time use for households with a school-

aged child relative to households without a school-aged child, before versus after CEP roll-

out. Figure 5 presents the results graphically for the dynamic effect of CEP on parent time

use for categories related to food. Panel (a) shows no significant change on time spent grocery

or other food shopping, despite a decrease in grocery store spending that Marcus and Yewell

(2020) show. On the other hand, panel (b) indicates an increase in the amount of time the

parents of school age children report eating or drinking after CEP, and panel (c) indicates

an increase in the amount of time the parents of school age children report spending on basic

childcare, which includes time spent feeding household children.

Table 4 has the corresponding estimates for parent time use. As in the figure, column

(1) shows no statistically significant change in grocery and other food purchases. Column

(2) indicates that after CEP, parents of school aged children spend almost 9 more minutes

per day eating and drinking, relative to adults without school-aged children. This represents

an increase of approximately 14% from the mean, or about 2.7% if scaled by the average

percent of schools that have CEP. Next, column (3) indicates that parents of school aged

children spend almost 14 more minutes per day on basic or physical care for their household

children after CEP exposure. This represents approximately a 62.4% increase from the mean,

or about 11.9% if scaled by the average percent of schools that have CEP. These findings

suggest that spillover effects do exist, by both increasing the time that parents have to eat

themselves, and by increasing the time that they spend taking care of their children. While

it is possible that not all of the increase in time spent caring for children is time spent feeding

them, any time spent on other care activities is still a valuable parent time investment.
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7 Conclusion

In this paper, I provide novel evidence on the effects of universal access to free school meals

on various measures of teen health. Leveraging the plausibly exogenous roll out in exposure

to the Community Eligibility Provision, I find that the increased availability of free school

meals led to a decrease in the prevalence of asthma, increase in the proportion of students

that get at least 8 hours of sleep per night on average, decrease in the proportion that felt sad

or hopeless, and decrease in the proportion that visited a doctor for reasons other than an

annual check-up. I also provide more suggestive evidence that teen food insecurity decreases,

and that spillover effects existed for families by increasing the time parents of school-aged

children spent eating themselves, and the time they spent caring for their household children.

My findings reveal previously unexplored health benefits from CEP that are important

when evaluating the costs and benefits of the program and can help inform future nutrition

assistance programs. With over 14 million households facing food insecurity every year

(Coleman-Jensen et al., 2019), the associated health issues are of primary policy importance.

In light of the current pandemic and resulting school closures and job loss, more households

face food insecurity than ever before. Additionally, many of the risk factors associated with

Covid-19 such as asthma and diabetes can be improved through food security. Understanding

how the CEP program improves food security and health can inform critical safety net

responses by policymakers during this time.

24



References

Arteaga, Irma and Colleen Heflin, “Participation in the National School Lunch Program
and food security: An analysis of transitions into kindergarden,” Children and Youth
Services Review, 2014, 47, 224–230.

Ayyagari, P., D.M. Shane, and G.L. Wehby, “The impact of Medicare part D on
emergency department visits,” Health Economics, 2017, 26 (4), 536–544.

Baffi, Cynthia Wilson, Daniel Efrain Winnica, and Fernando Holguin, “Asthma
and obesity: mechanisms and clinical implications,” Asthma Research and Practice, 2015.

Baydar, Nazli, Jutta M. Joesch, Gail Kieckhefer, Hyoshin Kim, and April Greek,
“Employment Behaviors of Mothers Who have a Child with Asthma,” Journal of Family
and Economic Issues, 2007, 28, 337–355.

Bengle, R., S. Sinnett., M.A. Johnson, A. Brown, and J.S. Lee, “Food insecurity is
associated with cost-related medication non-adherence in community-dwelling, low-income
older adults in Georgia,” Journal of Nutrition for the Elderly, 2010, 29 (4), 170–191.

Berkowitz, S.A., H.K. Seligman, and N.K. Choudhry, “Treat or eat: food insecurity,
cost-related medication underuse, and unmet needs,” American Journal of Medicine, 2014,
127 (4), 303–310.

Bertrand, Marianne, Esther Duflo, and Sendhil Mullainathan, “How Much Should
We Trust Differences-in-Differences Estimates?,” The Quarterly Journal of Economics,
2004, 19 (1), 249–275.

Bhatia, Rajiv, Paula Jones, and Zetta Reicker, “Competitive foods, discrimination,
and participation in the National School Lunch Program,” American Journal of Public
Health, 2011, 101 (8), 1380–1386.

Bradley, S., C.A. Vitous, A. Walsh-Felz, and D. Himmelgreen, “Food insecurity
and healthcare decision making among mobile food pantry clients in Tampa Bay,” Ecology
of Food and Nutrition, 2018, 57 (3), 206–222.

Busse, William W. and Robert F. Lemanske Jr., “Expert Panel Report 3: Moving
forward to improve asthma care,” The Journal of Allergy and Clinical Immunology, 2007,
120 (5), 1012–1014.
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Figures

Figure 1: Timing of School CEP Adoption Relative to State CEP Availability

(a) High Schools (b) All Schools

Notes: Observations are at the state-year level. Timing is relative to availability of CEP at the state level. Histogram shows
the distribution of the fraction of schools adopting CEP across eligible states in years since the state first allowed CEP. Xs show
the average fraction of schools adopting CEP in years since the state first had access to CEP.

30



Figure 2: Percent of All State Schools Adopting CEP by Year

(a) 2014-2015 School Year

(b) 2015-2016 School Year

(c) 2016-2017 School Year
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Figure 3: Effect of CEP on Teen Health Outcomes (YRBSS)

(a) Most of the time or always went hungry
because there was not enough food in household

(b) Currently have asthma, conditional on ever
having asthma

(c) Got 8 or more hours of sleep (d) Felt Sad or Hopeless
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Figure 4: Effect of CEP on Teen Doctor Visits (NIS-Teen)
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Figure 5: Effect of CEP on Parent Time Use (ATUS)

(a) Time parent spent grocery and other food
shopping

(b) Time parent spent eating and drinking

(c) Time parent spent on basic childcare
(includes feeding child)
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Tables

Table 1: Descriptive Statistics

Full Sample Pre CEP Post CEP
Panel A: Teen’s characteristics (YRBSS)

Age 15.95 15.97 15.86
(1.233) (1.229) (1.243)

Female 0.507 0.508 0.504
(0.500) (0.500) (0.500)

White 0.593 0.626 0.490
(0.491) (0.484) (0.500)

Black 0.133 0.135 0.129
(0.340) (0.341) (0.335)

Hispanic 0.132 0.111 0.197
(0.338) (0.315) (0.398)

Other Race 0.121 0.111 0.153
(0.327) (0.315) (0.360)

9th Grade 0.282 0.284 0.276
(0.450) (0.451) (0.447)

10th Grade 0.267 0.268 0.266
(0.443) (0.443) (0.442)

11th Grade 0.241 0.240 0.244
(0.428) (0.427) (0.430)

12th Grade 0.198 0.197 0.200
(0.398) (0.398) (0.400)

Panel B: State characteristics
Unemployment Rate 5.647 5.922 4.772

(2.001) (2.056) (1.510)
% Non-Hispanic Black 0.0950 0.0939 0.0976

(0.0849) (0.0878) (0.0778)
% Hispanic 0.0904 0.0839 0.105

(0.0749) (0.0714) (0.0804)
% Other Non-White 0.0861 0.0760 0.109

(0.125) (0.110) (0.150)
% Female 0.510 0.509 0.510

(0.00782) (0.00807) (0.00718)
% <21yo 0.277 0.284 0.262

(0.0242) (0.0228) (0.0200)
% 21-64yo 0.583 0.584 0.581

(0.0149) (0.0154) (0.0133)
% with HS degree or above 0.833 0.824 0.853

(0.0349) (0.0346) (0.0258)
% with Bach degree or above 0.257 0.243 0.290

(0.0480) (0.0429) (0.0429)
% below poverty line 0.128 0.127 0.130

(0.0308) (0.0300) (0.0325)
Observations 893,661 679,811 213,850
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Table 2: The Effect of CEP on Teen Health (YRBSS)

(1) (2) (3) (4)
Most of the time

or always went hungry
because there was
not enough food

in household

Have asthma,
conditional on ever

having asthma

Got 8 or more
hours of sleep

Felt sad
or hopeless

% CEP all schools -0.0209*** -0.159*** 0.133*** -0.0514***
(0.00298) (0.0355) (0.0351) (0.0182)

N 83,939 92,563 198,552 659,832
R-Squared 0.01 0.02 0.03 0.04

Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change -59.39 -54.59 50.75 -18.47
Pct Change Scaled
by Average CEP

-11.30 -10.39 9.66 -3.51

Survey Years 2009-2017 2007-2017 2005-2017 2001-2017
* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year fixed effects and include additional teen and
state controls. Regressions are weighted according to the weights provided by YRBSS. Standard errors are in parentheses and are
clustered at the state level. Some states are excluded if there was incomplete CEP adoption data, including: OH, WV, MD, MA,
and FL. Teen controls are measured at time of survey and consist of the following: age, gender, grade level, and race/ethnicity.
Additional state controls include unemployment rates and demographic characteristics (fraction black, Hispanic, and other races,
fraction of individuals with high school degree and with some college or more, and fraction below the federal poverty level), an
indicator for if the state has expanded Medicaid, an indicator for after the ACA, log of the state cigarette tax, and an indicator
for if there are any indoor smoking bans in place.
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Table 3: Effect of CEP on Teen Health (NIS-Teen)

(1)
Any Doctor Visits
in Last 12 Months

% CEP all schools -0.0325**
(0.0133)

N 323,256
R-Squared 0.02
Mean of Dependent 0.83
Pct Change -3.92
* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state
and year fixed effects and include additional teen and state controls. Regres-
sions are weighted according to the weights provided by NIS-Teen. Standard
errors are in parentheses and are clustered at the state level. Some states are
excluded if there was incomplete CEP adoption data, including: OH, WV,
MD, MA, and FL. Teen controls are measured at time of survey and consist
of the following: age, gender, grade level, and race/ethnicity. Additional
state controls include unemployment rates and demographic characteristics
(fraction black, Hispanic, and other races, fraction of individuals with high
school degree and with some college or more, and fraction below the federal
poverty level), an indicator for if the state has expanded Medicaid, an indi-
cator for after the ACA, log of the state cigarette tax, and an indicator for
if there are any indoor smoking bans in place.
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Table 4: Effect of CEP on Parent Time Use (ATUS)

(1) (2) (3)
Grocery and other
food purchases

Eating and
drinking

Basic/physical
care for child

% CEP all schools
x school aged kid

0.150 8.994** 13.70***

(0.925) (3.635) (3.220)

N 130,710 130,710 130,710
R-Squared 0.02 0.05 0.24
Mean of Dependent 7.14 63.68 21.95
Pct Change 2.10 14.12 62.43
* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year-month fixed effects
and include additional household and state controls. Regressions are weighted according to the weights
provided by ATUS. Standard errors are in parentheses and are clustered at the state level. Some states
are excluded if there was incomplete CEP adoption data, including: OH, WV, MD, MA, and FL.
Respondent household controls are measured at time of survey and consist of the following: number of
household members, number of household members squared, number of household children less than 18,
if the respondent was female, married, the respondent’s race and ethnicity, if the respondent was less
than or equal to 29 years old (with 30-64 years old as the omitted category), whether the respondent
had a bachelor degree or more, whether the respondent’s household income would be less than 185% of
the federal poverty level, the day of the week of the time use diary day, and whether the day of the time
use survey was on a holiday. Additional state controls include unemployment rates and demographic
characteristics (fraction black, Hispanic, and other races, fraction of individuals with high school degree
and with some college or more, and fraction below the federal poverty level), an indicator for if the
state has expanded Medicaid, an indicator for after the ACA.
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Appendix

Figure A6: YRBSS Observations by State and Year

2001 2003 2005 2007 2009 2011 2013 2015 2017 Total
AK 0 1,481 0 1,318 1,373 1,327 1,235 1,418 1,332 9,484 AK
AL 1,578 1,088 1,140 0 1,520 1,358 1,574 1,565 0 9,823 AL
AR 1,694 0 1,615 1,608 1,690 1,375 1,547 2,880 1,682 14,091 AR
AZ 0 3,431 3,307 3,095 2,596 2,899 1,623 2,582 2,139 21,672 AZ
CA 0 0 0 0 0 0 0 1,943 1,778 3,721 CA
CO 0 0 1,498 0 1,511 1,523 0 0 1,493 6,025 CO
DE 2,915 3,048 2,717 2,627 2,407 2,299 2,756 2,777 2,906 24,452 DE
FL 4,237 4,080 4,564 4,523 5,664 6,212 6,089 6,359 6,171 47,899 FL
HI 0 0 1,662 1,191 1,511 4,329 4,631 6,089 6,031 25,444 HI
IA 0 0 1,359 1,440 0 1,535 0 0 1,691 6,025 IA
ID 1,714 1,731 1,457 1,440 2,164 1,702 1,886 1,760 1,818 15,672 ID
IL 0 0 0 2,438 3,051 3,616 3,276 3,282 5,010 20,673 IL
KS 0 0 1,654 1,733 2,026 1,876 1,941 0 2,413 11,643 KS
KY 0 1,613 3,282 3,595 1,777 1,829 1,626 2,577 1,997 18,296 KY
LA 0 0 0 1,349 1,035 1,160 1,107 0 1,273 5,924 LA
ME 1,351 1,680 1,375 1,324 9,275 9,918 9,017 9,605 9,501 53,046 ME
MI 3,630 3,452 3,253 3,532 3,411 4,194 4,266 4,816 1,626 32,180 MI
MO 1,650 1,551 1,878 1,561 1,624 0 1,616 1,502 1,864 13,246 MO
MS 1,806 1,488 0 1,614 1,795 1,828 1,584 2,154 0 12,269 MS
MT 2,755 2,781 3,077 4,030 1,852 4,148 4,889 4,486 4,741 32,759 MT
NC 2,548 2,553 3,874 3,506 5,702 2,278 1,846 6,178 3,151 31,636 NC
ND 1,599 1,666 1,725 1,768 1,838 1,911 1,981 2,121 2,142 16,751 ND
NE 0 2,933 3,755 0 0 3,832 1,885 1,688 1,427 15,520 NE
NH 0 1,327 1,276 1,638 1,493 1,413 1,634 14,837 12,050 35,668 NH
NJ 2,142 0 1,495 0 1,756 1,657 1,701 0 0 8,751 NJ
NV 1,464 1,982 1,556 1,783 2,085 0 2,133 1,452 1,667 14,122 NV
NY 0 9,320 9,708 13,439 14,870 13,201 10,643 10,834 11,411 93,426 NY
OK 0 1,384 1,715 2,612 1,413 1,147 1,474 1,611 1,649 13,005 OK
PA 0 0 0 0 2,080 0 0 2,899 3,761 8,740 PA
RI 1,392 1,814 2,362 2,210 3,213 3,961 2,453 3,462 2,221 23,088 RI
SC 0 0 1,309 1,241 1,108 1,493 1,606 1,358 1,501 9,616 SC
SD 1,614 1,829 1,590 1,611 2,170 1,543 1,320 1,313 0 12,990 SD
TN 0 1,940 1,540 2,069 2,220 2,635 1,904 4,138 2,043 18,489 TN
UT 1,071 1,451 1,549 1,976 1,598 1,729 2,195 0 1,848 13,417 UT
VA 0 0 0 0 0 1,440 6,935 5,195 3,697 17,267 VA
WI 2,120 2,121 2,389 2,094 2,434 3,043 2,843 0 2,067 19,111 WI
WV 0 1,748 1,368 1,393 1,670 2,170 1,793 1,622 1,563 13,327 WV
WY 2,770 1,552 2,500 2,244 2,902 2,519 3,015 2,424 0 19,926 WY

Total 40,050 61,044 73,549 78,002 94,834 99,100 98,024 116,927 107,664 769,194
2001 2003 2005 2007 2009 2011 2013 2015 2017
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Figure A7: Percent of State High Schools Adopting CEP by Year

(a) 2014-2015 School Year

(b) 2015-2016 School Year

(c) 2016-2017 School Year
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Table A5: Timing of CEP Exposure and Teen/State Characteristics

Panel A: Teen Characteristics
(1) (2) (3) (4) (5)

Female White Black Hispanic Other Race

Pct CEP 0.00219 0.0216 -0.0443 -0.00297 0.0105
(0.0222) (0.0756) (0.0589) (0.0407) (0.0190)

N 886,509 886,509 886,509 886,509 886,509
R-Squared 0.00 0.20 0.14 0.13 0.14
Mean of Dependent 0.51 0.59 0.13 0.13 0.12

(6) (7) (8) (9) (10)
Age 9th Grade 10th Grade 11th Grade 12th Grade

Pct CEP -0.150 -0.0229 0.00329 -0.00570 0.0242
(0.153) (0.0594) (0.0206) (0.0294) (0.0319)

N 883,463 886,509 886,509 886,509 886,509
R-Squared 0.01 0.00 0.00 0.00 0.00
Mean of Dependent 15.95 0.28 0.27 0.24 0.20

Panel B: State Characteristics
(11) (12) (13) (14) (15)

% Female
% Non-Hispanic

Black
% Hispanic

% Other
Non-White

Unemployment
Rate

Pct CEP -0.00268 -0.00339 -0.00470 -0.00109 -0.228
(0.00425) (0.00514) (0.0112) (0.00219) (1.425)

N 700,816 700,816 700,816 700,816 886,509
R-Squared 0.82 1.00 0.99 1.00 0.89
Mean of Dependent 0.51 0.09 0.09 0.09 5.66

(16) (17) (18) (19) (20)
% <21

years old
% 21-64
years old

% with HS degree
or above

% with Bach degree
or above

% below
federal poverty line

Pct CEP -0.00990 0.0104 0.00803 0.00126 -0.0102
(0.0119) (0.0194) (0.0109) (0.00215) (0.0178)

N 700,816 700,816 700,816 700,816 700,816
R-Squared 0.95 0.73 0.96 0.96 0.91
Mean of Dependent 0.28 0.58 0.83 0.26 0.13

* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year fixed effects. Standard errors are
in parentheses and are clustered at the state level.
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Table A6: The Effect of CEP on Teen Health (YRBSS), with alternate treatment definitions

(1) (2) (3) (4)
Most of the time

or always went hungry
because there was
not enough food

in household

Have asthma,
conditional on ever

having asthma
(revised)

Got 8 or more
hours of sleep

Felt sad
or hopeless

Panel A: Any CEP at State Level
post CEP -0.0326*** -0.0338* 0.00116 -0.0130*

(0.000317) (0.0172) (0.00713) (0.00757)

N 85,977 92,563 204,931 666,588
R-Squared 0.01 0.02 0.03 0.04

Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change -92.67 -11.65 0.45 -4.66
Panel B: High School CEP Exposure
% CEP High Schools -0.0291*** -0.207*** 0.156*** -0.0847**

(0.00415) (0.0504) (0.0498) (0.0319)

N 83,939 92,563 198,552 659,832
R-Squared 0.01 0.02 0.03 0.04

Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change Scaled
by Average CEP HS

-7.78 -6.71 5.61 -2.86

Sample Years 2009-2017 2007-2017 2005-2017 2001-2017
* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year fixed effects and include additional teen and
state controls. Regressions are weighted according to the weights provided by YRBSS. Standard errors are in parentheses and are
clustered at the state level. Some states are excluded if there was incomplete CEP adoption data, including: OH, WV, MD, MA,
and FL. Teen controls are measured at time of survey and consist of the following: age, gender, grade level, and race/ethnicity.
Additional state controls include unemployment rates and demographic characteristics (fraction black, Hispanic, and other races,
fraction of individuals with high school degree and with some college or more, and fraction below the federal poverty level), an
indicator for if the state has expanded Medicaid, an indicator for after the ACA, log of the state cigarette tax, and an indicator
for if there are any indoor smoking bans in place.
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Table A7: The Effect of CEP on Teen Health (YRBSS), robustness to alternate specifications

(1) (2) (3) (4)
Most of the time

or always went hungry
because there was
not enough food

in household

Have asthma,
conditional on ever

having asthma

Got 8 or more
hours of sleep

Felt sad
or hopeless

Panel A: no controls
% CEP all schools -0.0237** -0.0951* 0.126*** -0.0538***

(0.00869) (0.0483) (0.0438) (0.0164)
N 87,452 96,270 206,720 715,920
R-Squared 0.00 0.00 0.01 0.00
Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change Scaled
by Average CEP

-12.35 -6.25 9.16 -3.66

Panel B: full sample, all states
% CEP all schools -0.0209*** -0.149*** 0.119*** -0.0467**

(0.00298) (0.0309) (0.0360) (0.0183)
N 83,939 104,838 227,858 715,421
R-Squared 0.01 0.02 0.03 0.04
Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change Scaled
by Average CEP

-11.30 -9.91 8.82 -3.20

Panel C: no weights
% CEP all schools -0.0280*** -0.0762** 0.110** -0.0286*

(0.00251) (0.0324) (0.0535) (0.0146)
N 83,939 92,563 198,552 659,832
R-Squared 0.01 0.02 0.02 0.04
Mean of Dependent 0.04 0.30 0.27 0.28
Pct Change Scaled
by Average CEP

-13.13 -4.92 7.79 -1.93

* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year fixed effects and panels B and C include
additional teen and state controls as in Table 2. Regressions in panels A and B are weighted according to the weights provided
by YRBSS. Some states are excluded in panels A and C if there was incomplete CEP adoption data, including: OH, WV, MD,
MA, and FL; panel B includes all states. Standard errors are in parentheses and are clustered at the state level.

43



Table A8: The Effect of CEP on Teen Health (YRBSS), decomposed by gender

(1) (2) (3) (4)
Most of the time

or always went hungry
because there was
not enough food

in household

Have asthma,
conditional on ever

having asthma

Got 8 or more
hours of sleep

Felt sad
or hopeless

% CEP all schools
x male

-0.0148** -0.120*** 0.113*** -0.117***

(0.00696) (0.0375) (0.0329) (0.0213)
% CEP all schools
x female

-0.199*** 0.153*** 0.0151

(0.0504) (0.0444) (0.0192)
N 83,939 92,563 198,552 659,832
R-Squared 0.01 0.02 0.03 0.04

Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change scaled: female -13.04 11.13 1.03
Pct Change scaled: male -7.98 -7.86 8.22 -7.99
Prob male = female . 0.14 0.25 0.00

Sample Years 2009-2017 2007-2017 2005-2017 2001-2017
* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year fixed effects and include additional teen and
state controls. Regressions are weighted according to the weights provided by YRBSS. Standard errors are in parentheses and are
clustered at the state level. Some states are excluded if there was incomplete CEP adoption data, including: OH, WV, MD, MA,
and FL. Teen controls are measured at time of survey and consist of the following: age, gender, grade level, and race/ethnicity.
Additional state controls include unemployment rates and demographic characteristics (fraction black, Hispanic, and other races,
fraction of individuals with high school degree and with some college or more, and fraction below the federal poverty level), an
indicator for if the state has expanded Medicaid, an indicator for after the ACA, log of the state cigarette tax, and an indicator
for if there are any indoor smoking bans in place.
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Table A9: The Effect of CEP on Teen Health (YRBSS), decomposed by race/ethnicity

(1) (2) (3) (4)
Most of the time

or always went hungry
because there was
not enough food

in household

Have asthma,
conditional on ever

having asthma

Got 8 or more
hours of sleep

Felt sad
or hopeless

% CEP all schools
x White non-Hispanic

0.0308 -0.194*** 0.122*** -0.0332

(0.0255) (0.0585) (0.0354) (0.0201)
% CEP all schools
x Black non-Hispanic

0.0306 -0.133*** 0.175*** -0.0709***

(0.0260) (0.0348) (0.0412) (0.0229)
% CEP all schools
x Hispanic

-0.0155 -0.117 0.0592 -0.0909**

(0.0324) (0.0757) (0.0758) (0.0371)
% CEP all schools
x Other non-Hispanic

-0.0685 0.181*** -0.127***

(0.115) (0.0341) (0.0253)

N 83,939 92,563 198,552 659,832
R-Squared 0.01 0.02 0.03 0.04

Mean of Dependent 0.04 0.29 0.26 0.28
Pct Change scaled: White 16.66 -12.73 8.87 -2.27
Pct Change scaled: Black 16.53 -8.68 12.72 -4.84
Pct Change scaled: Hispanic -8.39 -7.67 4.32 -6.21
Pct Change scaled: Other -4.49 13.20 -8.69
Prob W=B=H=O 0.27 0.25 0.00 0.00

Sample Years 2009-2017 2007-2017 2005-2017 2001-2017
* p <0.10, ** p <0.05, *** p <0.01

Note: Each cell represents a separate regression. All regressions have state and year fixed effects and include additional teen and
state controls. Regressions are weighted according to the weights provided by YRBSS. Standard errors are in parentheses and are
clustered at the state level. Some states are excluded if there was incomplete CEP adoption data, including: OH, WV, MD, MA,
and FL. Teen controls are measured at time of survey and consist of the following: age, gender, grade level, and race/ethnicity.
Additional state controls include unemployment rates and demographic characteristics (fraction black, Hispanic, and other races,
fraction of individuals with high school degree and with some college or more, and fraction below the federal poverty level), an
indicator for if the state has expanded Medicaid, an indicator for after the ACA, log of the state cigarette tax, and an indicator
for if there are any indoor smoking bans in place.
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Table A10: Time Use Categories

Variable Included Categories of Activities and Examples

Grocery and other
food purchases

buying/ordering/paying for groceries
talking to the produce manager
ordering groceries online
paying the pizza delivery person
paying for meal at restaurant
paying check for a meal/drink/snack
picking up take-out food
buying fast food
placing order at a deli/fast food place
paying for fast food at drive-through
talking to fast food cashier/talking to the waiter

Eating and Drinking Eating and drinking

Basic/physical care
for household children

dressing/bathing household child
feeding household child
changing household child’s diapers
cutting household child’s hair
helping household child get dressed/brush teeth/bathe
preparing a shower for a household child
breastfeeding/nursing household baby
soothing household child/baby
laying out clothes for household child
tucking in household child
giving household child a bottle
getting household child up
getting household child ready to go somewhere
Helping household child feed him/herself
waking household child
helping household child use the bathroom
getting household child ready for bed
drawing a bath for a household child
putting household child to bed
giving household child a bath
rocking/cuddling/holding household child
getting household child ready for school
carrying household child/baby
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