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A B S T R A C T   

Background: The Supplementary Nutrition Assistance Program (SNAP) is a critical lifeline for millions of low- 
income US families, but some studies suggests that it may inadvertently increase obesity risk. Building on 
research contesting the SNAP-obesity link, we examine the effect of SNAP participation on BMI among multiyear 
participants at varying levels of SNAP benefit levels to provide some of the first evidence on the relationship 
between SNAP participation, state-level SNAP resources, and body weight. We focus on children given the strong 
links between early-life obesity and later-life health. 
Methods: Linking state-level data on SNAP benefit levels with three waves of longitudinal individual-level data 
from the Child Development Supplement of the Panel Study of Income Dynamics, we use child- and state-level 
fixed effects to examine whether exogenous differences in SNAP benefit allotments influence the relationship 
between SNAP participation and weight gain. 
Results: Lower SNAP benefit levels were associated with only modest increases in BMI among children; higher 
benefit levels showed no association with BMI. 
Conclusions: Although concerns that more food assistance promotes obesity have spurred calls for cuts in the 
SNAP program, we find the opposite — that SNAP participation is associated with an increase in childhood BMI 
only when benefit levels are low. This study adds to the mounting evidence suggesting that SNAP does not cause 
obesity. It also contributes to the literature on the political economy of health, especially that pertaining to social 
policy variation across US states.   

1. Introduction 

1.1. Study objective 

The Supplemental Nutrition Assistance Program (SNAP), formerly 
known as the Food Stamps Program, is the largest safety-net program in 
the country, providing benefits to 42 million of the nearly 50 million 
Americans who were eligible (Gray & Cunnyngham, 2017). SNAP was 
developed as a program to end hunger and malnourishment among 
low-income Americans, and for nearly a half-century operated under the 
objective of increasing food consumption (Kennedy & Guthrie, 2016). 

This objective implied a “more is better” approach to benefit 
amounts. The relative generosity of SNAP benefits, especially in relation 
to other safety net programs such as Temporary Assistance for Needy 

Families, kept 10.3 million people out of poverty in 2012, including 4.9 
million children (Keith-Jennings & Palacios, 2017). 

With the rise of the obesity epidemic and its concentration among 
poor populations over recent decades (Drewnowski & Specter, 2004), 
however, SNAP’s ‘more is better’ approach has come under increasing 
criticism. By increasing the overall budget for food in a household, some 
scholars allege that SNAP participation allows consumption of more 
unhealthy foods (Leung et al., 2013; Nguyen, Shuval, Njike, & Katz, 
2014). At the state level, proposals have been advanced aimed at 
limiting what SNAP benefits can purchase, including excluding pre
processed food that is high in calories and low in nutritional content 
(junk foods) (Holley, 2016). At the federal level, as a $70 billion public 
program, SNAP has continually come under pressure for budget cuts 
(Belluz, 2017). In addition, the US House of Representatives recently 

* Corresponding author. University of Utah, Department of Sociology, 390 1530 E, Salt Lake City, UT, 84112, USA. 
E-mail addresses: megan.reynolds@soc.utah.edu (M.M. Reynolds), afox3@albany.edu (A.M. Fox), ming.wen@soc.utah.edu (M. Wen), michael.varner@hsc.utah. 

edu (M.W. Varner).  

Contents lists available at ScienceDirect 

SSM - Population Health 

journal homepage: http://www.elsevier.com/locate/ssmph 

https://doi.org/10.1016/j.ssmph.2020.100573 
Received 5 October 2019; Received in revised form 14 March 2020; Accepted 22 March 2020   

mailto:megan.reynolds@soc.utah.edu
mailto:afox3@albany.edu
mailto:ming.wen@soc.utah.edu
mailto:michael.varner@hsc.utah.edu
mailto:michael.varner@hsc.utah.edu
www.sciencedirect.com/science/journal/23528273
https://http://www.elsevier.com/locate/ssmph
https://doi.org/10.1016/j.ssmph.2020.100573
https://doi.org/10.1016/j.ssmph.2020.100573
https://doi.org/10.1016/j.ssmph.2020.100573
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ssmph.2020.100573&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


SSM - Population Health 11 (2020) 100573

2

passed a bill that would include work requirements for SNAP partici
pation, which could lead to the loss of benefits for millions of poor 
people (Dewey, 2018b). Finally, the current administration is proposing 
distributing federal SNAP funds as block grants to states and replacing 
the present electronic benefits transfer system with a “food box” that 
would contain nonperishable items but no fresh fruits or vegetables 
(Dewey, 2018a). 

In order to determine the appropriate way forward for this widely- 
used safety net program, we must better understand the relationship 
between SNAP benefit levels, not just SNAP program participation, and 
weight gain. Our study aims to fill this research gap. 

1.2. Background 

An estimated one in six children in the United States was considered 
food-insecure in 2015, even as 18.5% of children were considered 
overweight or obese that same year (Schanzenbach & Bauer, 2017). One 
way that researchers have reconciled these seemingly paradoxical 
findings of food insecurity coinciding with obesity is with the “food 
stamp cycle” theory, wherein the anticipation of hunger leads to more 
hoarding and calorie-dense eating when food is available (Hamrick & 
Andrews, 2016; Hastings & Washington, 2008; Smith, Berning, Yang, 
Colson, & Dorfman, 2016). Epigenetic research also suggests that there 
may be a biological mechanism at play. Studies following mass famines 
have shown that maternal malnutrition during pregnancy can affect 
their unborn offspring’s later life obesity due to an increased sensitivity 
to obesogenic environments that develops in utero as a response to 
anticipated nutritional deficits (Gluckman & Hanson, 2008; Parlee & 
MacDougald, 2014). 

Given its potential for alleviating food insecurity among low-income 
populations, health scholars have focused substantial attention on the 
relationship between SNAP participation and obesity. SNAP benefits are 
“near-cash”, delivered via an electronic benefit transfer system that 
loads the monthly supplement onto a debit card for use at participating 
retailers. Funds cannot be used to purchase non-food items, alcohol, 
tobacco or prepared foods. Families must have gross incomes below 
130% of the federal poverty level for a given family size, after allowable 
deductions. Until recently, individuals with and without children were 
eligible for benefits, although reform is underway to restrict able-bodied 
adults without dependents from qualifying unless they are working a 
minimum of 20 h per week. Variation in state macro-economic condi
tions generate variation in the value of benefits (see below for a more 
detailed discussion), but benefits across families of the same composi
tion and economic circumstances within a state are uniform. 

Counter to expectations, some research on the subject has found 
SNAP to be correlated with higher bodyweight (DeBono, Ross, & 
Berrang-Ford, 2012 for a systematic review). Much of this initial 
research, however, employed cross-sectional designs that are limited in 
their ability to address probable selection issues (Hudak & Racine, 
2019). For instance, SNAP participants differ from eligible non-SNAP 
participants in terms of resource deprivation (i.e. – food security, in
come adequacy and multi-program participation) and nutritional pro
files (Grummon & Taillie, 2017; Kaiser, 2008), both of which are 
strongly correlated with risk of obesity. Moreover, survey-based studies 
of safety net program effects are plagued with problems of misreporting 
(Mittag, 2019). Estimates suggests as little as two-thirds of SNAP dollars 
or benefit months are reported in major household surveys (Meyer, Mok, 
& Sullivan, 2009). More recent studies addressing these potential 
sources of bias provide significantly less support for the notion that 
SNAP participation is causally related to obesity (Almada, McCarthy, & 
Tchernis, 2016; Kreider, Pepper, Gundersen, & Jolliffe, 2012; Rigdon, 
Berkowitz, Seligman, & Basu, 2017; Vassilopoulos, Drichoutis, Nayga 
Jr., & Lazaridis, 2018). Studies using longitudinal data, in particular, 
were more likely to show a null or, especially among previously unex
amined subgroups, beneficial effect of SNAP participation (Baum, 2012; 
Fan, 2010; Fan & Jin, 2015; Hoynes, Schanzenbach, & Almond, 2016; 

MacEwan, Smith, & Alston, 2016). Reviews of the literature provide 
especially compelling accounts contradicting stubborn and fallacious 
assumptions about the health-compromising effects of food assistance 
(Bitler, 2014; Gundersen, 2015). 

Furthermore, mounting evidence on the political economy of health 
suggests that the association between SNAP and obesity is more likely to 
be attributable to benefit levels that are too low rather than too high. 
Cross-national literature comparing different kinds of welfare states 
generally finds that greater social welfare spending is associated with 
better population health (Beckfield & Bambra, 2016; Eikemo, Bambra, 
Judge, & Ringdal, 2008; Reynolds & Avendano, 2018). Emerging 
research on variations in aggregate social spending within the US echoes 
cross-national conclusions (Bradley et al., 2016; Kim, 2016; Rubin et al., 
2016). By allocating additional resources with which socioeconomically 
disadvantaged individuals can combat food insecurity, financial hard
ship, and stress, welfare spending mitigates some of the risk factors to 
which health is inextricably linked (Beckfield et al., 2015; Pollack, 
2008). 

Higher SNAP benefit levels have the potential to promote healthy 
weight through a variety of mechanisms, including, but not limited to, 
the amelioration of food insecurity. Whether direct or mediated through 
dietary behavior (Gundersen, Garasky, & Lohman, 2009; Larson & 
Story, 2011), as described above, food insecurity remains strongly 
associated with obesity and the effects of SNAP in reducing food inse
curity are well-demonstrated (Ettinger de Cuba et al., 2019; Gundersen 
& Ziliak, 2015; Schmidt, Shore-Sheppard, & Watson, 2016). SNAP also 
has the potential to free up funds that might otherwise have been allo
cated to food (Edin et al., 2013; Hoynes & Schanzenbach, 2009). Deficits 
in financial resources have been shown to deter healthcare use (Centers 
for Disease Control, 2010; Kalousova & Burgard, 2013), which can 
translate into missed opportunities for prevention and treatment of 
obesity and its correlates. Finally, higher benefit levels may promote 
healthy weight by reducing economic strain, which been shown to be a 
common stressor in the lives of low-income individuals (Pearlin, 
Menaghan, Lieberman, & Mullan, 1981; Turner, Wheaton, & Lloyd, 
1995). Such stressors can result in malfunction of metabolic processes 
through the accumulation of “allostatic load”, wherein neural, neuro
endocrine, and neuroendocrine-immune responses to stressors become 
over-activated (McEwen, 1998; Seeman, Singer, Rowe, Horwitz, & 
McEwen, 1997). In addition to physiologically damaging stress re
sponses, stress also contributes to unhealthy behaviors, such as poor 
eating habits, which can act as coping mechanisms (Krueger & Chang, 
2008; Ng & Jeffery, 2003). 

Our study combines the strengths of a longitudinal estimation 
strategy with data on exogenous variation in the size of the SNAP benefit 
package across states to better isolate the impact of SNAP on child 
weight over time. We interact this state-level SNAP benefit level mea
sure with family-level SNAP participation to identify whether the 
exogenous differences in SNAP benefit allotments influence the rela
tionship between SNAP participation and weight gain. If it were the case 
that SNAP is associated with obesity because it affords greater resources 
to procure “junk foods,” we would expect that SNAP participation 
should be associated with weight gain and that receiving a higher 
benefit amount should produce significantly greater weight gain over 
the three time periods compared with individuals receiving a lower 
benefit amount. This design constitutes an improvement upon prior 
studies of the SNAP-obesity link that have relied exclusively on measures 
of individual program participation (for a notable execption see Almada 
& Tchernis, 2018). 

We focus on obesity during childhood because its incidence is linked 
with later-life morbidity and premature mortality via increased risk of 
cardiometabolic disease (hypertension, stroke, heart disease, and dia
betes) (Reilly & Kelly, 2011). Our focus on low-income children is 
necessary to examine the effects of SNAP benefits, for whom only 
low-income families are eligible. The focus on this group is also war
ranted based on the disproportionate rates of obesity among low-income 
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children. Children living below the federal household poverty level have 
an obesity rate 2.7 times higher (27.4%) than children living in house
holds exceeding 400 percent of the federal poverty level (Singh & 
Kogan, 2010). 

2. Materials and methods 

2.1. Data 

Our analysis combines data from the Child Development Supplement 
(CDS-I, CDS-II, and CDS-III) of the Panel of Income Dynamics (PSID) 
with data on state SNAP benefit levels (Institute for Social Research, 
2018). The PSID is a nationally representative longitudinal study gath
ering data on US individuals and the families in which they reside. The 
CDS collects data on the same children roughly every five years across 
three waves from 1997 to 2007. As an extension to the PSID, the CDS 
provides comprehensive data on family demographic and economic 
conditions of children aged 0–12 years old and their families. The CDS 
data is supplemented with income and household composition data from 
the coinciding PSID family-interview waves. Taken together, these data 
provide a large sample size of children and their households and a rich 
source of information on child-level characteristics and family-level 
context. Information from the three waves of the CDS provide the 
basis of this study. We combine these longitudinal data with information 
on the SNAP benefit replacement rate (described below). 

2.2. Sample 

Our analysis includes children age 5 to 18. We exclude children 
below the age of 5 because height and weight reports are known to be 
unreliable below that age (Weden et al., 2013). We further limited our 
sample to children who reside in low-income households, as designated 
by total household income that had ever fallen below 130% of the fed
eral poverty level (FPL) guideline for the survey years 1997–2007. The 
FPL guideline is a national income rate based on family size that is 
generated annually by the Department of Health and Human Services 
and used for administrative purposes, including determining financial 
eligibility for social safety net programs. We chose the 130% cutoff 
because federal eligibility guidelines stipulate that a maximum gross 
income for a family in which there is no disabled or elderly family 
member must be no higher than this. We focused on children who had at 
one time experienced an income spell below 130% FPL because we 
reasoned that most of these children are likely to be at the margins of 
eligibility in alternate years as well. The full sample of children age 5 or 
older who are normal weight or above represents 5289 observations 
across the 3 waves. This shrinks to 1795 observations when we remove 
children whose families did not experience poverty during the study. 
Note that fixed effects models do not drop singleton observations but 
retain them to estimate the constant, the variance components, and each 
component’s R-square. Thus, the sample size for regression analysis is 
1795 observations, although the point estimates are derived using only 
cases with multiple observations (children with 2 observations ¼ 651; 
children with 3 observations ¼ 1058). The reduction in sample size 
across waves reflects a variety of factors: (1) the PSID’s intentional 
suspension of cases between Wave 1 and Wave 2 (n ¼ 292); (2) 
non-participation of eligible families between Waves 1 and 2 (n ¼ 364); 
(3) became age-ineligible between Waves 2 and 3 (n ¼ 1231); and (4) 
non-participation of eligible families between Waves 2 and 3 (n ¼ 170). 
We use Stata version 15 for all estimation. 

2.3. Outcome 

We chose BMI as our outcome as we wanted to use a definition of 
undesirable weight gain that was more expansive than a shift into the 
category of obese. This permitted a more appropriate test of the argu
ment we were interrogating: whether more food assistance necessarily 

leads to undesirable weight gain. Admittedly, this approach subsumes 
some increases that could be viewed as ‘neutral development’. But it also 
allows us to capture increases that could be viewed as undesirable at 
other places along the distribution. Because there are places along the 
BMI distribution where weight gain would most certainly constitute 
‘positive development’, we removed from the analysis all children who 
are underweight (below the fifth percentile), as these cases constitute a 
theoretically and analytically different scenario than we are examining 
(417 observations across three waves of data). In other words, we do not 
want to combine instances where weight gain is a ‘good thing’ with 
instances where it is not. 

We calculated BMI using the Centers for Disease Control (CDC) BMI- 
for-age gender-specific growth charts. Missing data for BMI and obese 
status is just over 10% of observations. Missing data can be explained by 
(a) invalid height and weight measures at data collection and (b) failure 
of primary caregivers to report child height or weight. We deleted 
missing data listwise based on the low risk of bias introduction (Allison, 
2014). 

2.4. Predictors 

At the state level, we focused on SNAP benefit levels. Data on SNAP 
benefit allotments for each state-year were collected from the United 
States Department of Agriculture. Values represent the average weekly 
benefit in a given state and year. Importantly, these figures are expressed 
as amount per enrolled family. Therefore, unlike data that represents 
payouts in raw or per capita expenditures, our SNAP benefit data ac
counts for variation in the number of participants across states. To ac
count for variation in local economic conditions, we divided this amount 
by the median income in each state-year. This step is crucial because 
local food prices dictate how much food a given family can obtain with 
their SNAP benefit (Bronchetti, Christensen, & Hoynes, 2019). More
over, local economic conditions (which we have measured in terms of 
median income) determine the value of SNAP deductions, which play an 
important role in the calculation of benefit amounts. These include: 
gross earnings deduction; dependent care deduction; elderly 
out-of-pocket medical expense deduction; child support payment 
allowance. Local economic conditions also influence the income 
received under other safety net programs, such as Temporary Assistance 
for Needy Families, which is then used to compute SNAP benefit 
amounts (Institute of Medicine and National Research Council, 2013). 
The cumulative effect of these factors produces notable differences in 
the real value of SNAP benefits across geographic areas. The resulting 
value represents the percentage of the state’s median income that is 
comprised of SNAP benefits for a notional recipient family in a given 
state and year. A higher value means a higher SNAP benefit level. At the 
individual level, our key variable of interest is SNAP participation, a 
dichotomous indicator based on the head-of-household’s or their spou
se’s reported receipt of SNAP benefits during the previous calendar year 
from the interview. 

2.5. Controls 

Individual-level covariates include child age, sex and race. We also 
include head-of-household education level (less than high school, high 
school, some college, or more than an undergraduate degree), a 
continuous measure of household income and family size. Our family 
size variable does not take into account the composition of the family (i. 
e. – how many productive versus non-productive members in each 
family). The CDS child’s head-of-household education level was drawn 
from the PSID main interview as reported by the head-of-household of 
the child’s family unit. Education was reported in years completed. 
Household income is measured as a continuous value and drawn from the 
PSID main interview as reported by the child’s head-of-household. 
Household income is measured by the total amount of income 
received in the year before the interview by all persons in the sample 
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family. This measure of family income includes taxable income, transfer 
income, and social security income. We also include child fixed effects to 
account for time-invariant characteristics of children that may be 
correlated with both propensity for SNAP participation and obesity. 

As state-level benefit payouts may be correlated with characteristics 
of states that may influence both SNAP participation and BMI trends, we 
controlled for a variety of time-varying state-level covariates. Poverty 
rate is the estimated percent of individuals living in poverty based on 
pre-tax and transfer income. Nonwhite measures the proportion of the 
population that is nonwhite. Unemployment rate is calculated as a per
centage, dividing the number of unemployed individuals by all in
dividuals currently in the labor force. Data on these variables were 
drawn from the University of Kentucky Center for Poverty Research 
database for the years 1996–2007. Each of these variables has been 
shown to impact factors strongly linked to health (e.g., educational 
quality, built environment, economic opportunity, etc.). It is also worth 
noting that because most individuals do not change state of residence 
during the study period, the majority of the variance observed occurs 
within a given state. Because we also include state fixed effects, the ef
fect of heterogeneity in durable state characteristics is minimized. 

2.6. Analysis 

We merged the child, parent/caregiver, family, and main PSID files 
to obtain the most comprehensive data on each sample child along with 
the benefit level measures. Because the reporting period for program 
participation was the calendar year prior to the survey, we regress BMI 
in the reporting year on the lagged values of the state-level predictors. 
Individual-level variables included as controls are either already re
ported for the prior calendar year or are presumed to be mostly stable 
between t and t� 1. 

First, we examine chi-square tests of difference for non-SNAP 
compared to SNAP participants in terms of obesity (Table 1) in order 
to examine the widely observed descriptive finding of higher rates of 
obesity among SNAP participants. We then present descriptive statistics 
for our predictor and outcome variables (mean as well as the standard 
deviation and minimum and maximum values, where appropriate) 
across the years for our sample of 1350 children and 48 states (Table 2). 

The multivariable analysis (Table 3) used child- and state-level fixed 
effects estimation to analyze the effect of SNAP participation on BMI by 
state benefit levels adjusting for time-variant covariates. The model in
cludes an individual SNAP term representing the overall effect of being 
on SNAP in a given state-year and an interaction between state SNAP 
benefit levels, which captures how changes in SNAP benefit amount 
influences the extent to which SNAP participation is associated with an 
increase in BMI. To improve interpretability of results, we plot marginal 
effects for each model and display results in Fig. 1. 

Following prior efforts to rigorously account for the ways in which 
unmeasured characteristics may affect selection into the SNAP program, 
we use child fixed effects models. We also include state fixed effects. 
These models group-mean center all values, holding all between- 
individual and between-state variation constant and limiting the 

analysis to variation within the same individual in the same state over 
time. By limiting the analysis to within-variation only we effectively use 
the individual and state as their own control to achieve causal identifi
cation. This is especially useful in accounting for unobserved hetero
geneity between states. One of the main threats to the identification of 
SNAP benefit levels effects is the existence of other factors that may be 
correlated with both benefit levels and weight. These include a wide 
range of macro-economic, political, and demographic factors, as well as 
variables pertaining to state social ecology. To the extent that these 

Table 1 
Cross-tabulation of individual obesity prevalence by individual SNAP partici
pation across waves, panel study of income dynamics child development sup
plement (1997, 2002, 2007).  

Obesity Nonparticipant Participant Total 

Yes 906 252 1158 
21.0% 25.7% 21.9% 

No 3401 730 4131 
79.0% 74.3% 78.1% 

Total 4307 982 5289 
100.0% 100.0% 100.0% 

Pearson Chi-square ¼ 10.01 p ¼ 0.002. 

Table 2 
Individual-level descriptive statistics across waves, panel study of income dy
namics child development supplement (1997, 2002, 2007).   

Mean/ 
% 

SD Min Max % Missing* 

SNAP benefit level 9.9 1.4 7.0 13.3 0 
SNAP weekly payment $80.30 $12.03 $54.30 $109.70 0 
SNAP participation 18.6 – – – 2.0 
BMI 21.4 5.9 13.5 62.7 11.9 
Obese 21.9 – – – 11.9  

Table 3 
Two-way fixed effects models predicting BMI, panel study of income dy
namics child development supplement (1997, 2002, 2007).  

Variable Estimate 

SNAP Participation 3.160 
SNAP Benefit Level 0.687* 
SNAP Participation*SNAP Benefit Level � 0.242 
Age 0.882** 
Head’s Education � 0.063 
Household Income 0.000  

Family Size � 0.297  

Proportion Non-white � 0.176 
Unemployment Rate � 0.081 
Poverty Rate 0.085 

Observations 1795 
Clusters 1020 

Child- and state-level fixed effects included. Constant not shown. 
95% Confidence intervals in parentheses. 
*p < 0.05; **p < 0.01. 

Fig. 1. Marginal Effects of Discrete Change from Non-SNAP to SNAP Partici
pation by State-Level SNAP Generosity using Two-Way Fixed Effects Models, 
Panel Study of Income Dynamics Child Development Supplement (1997, 
2002, 2007). 
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unobserved factors are stable across time, fixed effects models will help 
to isolate the effect of changes in SNAP benefit levels from those related 
to changes in other state-level factors that may co-vary with SNAP 
benefit levels. This produces a “two-way fixed effects” model, which can 
be formally expressed as: 

Ylist ¼ b0 þ b1Generosityist þ b2X2ist þ…þ bkXkist þ λs þ γi þ eist  

for individual i in state s at time t, where ?? represents the covariates, 
???? are state-level fixed effects and ???? are individual-level fixed 
effects. 

3. Results 

Table 1 shows the association between individual-level obesity and 
SNAP participation. We make this comparison using the full sample of 
children age 5 and above who were normal weight or above, without 
regard to poverty status; this is to allow for more straightforward 
comparison to previous research that evaluate rates of obesity among 
SNAP participants versus the population at large. In the period 
1997–2007, the proportion of children who are obese is 4.7 percentage 
points higher in families receiving SNAP program benefits than among 
those who are in families not receiving SNAP benefits. This difference is 
statistically significant (p ¼ 0.002), as indicated by the chi-square sta
tistic. This finding accords with prior research suggesting that SNAP 
participation is associated with obesity either through increased avail
ability of calorie-rich foods (Leung et al., 2013; Nguyen et al., 2014) or 
the selection of low-income individuals who are already at high risk of 
obesity into the program (Hudak & Racine, 2019). 

Summary statistics (Table 2) reveal a mean of almost 10% of median 
income replaced by SNAP benefits across state-years. Values range be
tween roughly 7% and 13% of median income and there is substantial 
variation across state-years, with the standard deviation constituting 
14% of the mean. SNAP participation occurs in just under one-fifth of the 
observations (18.6%). The mean BMI of the sample was in the normal 
range (21.4) with wide spread (SD ¼ 5.9) and a small number of values 
(1.34%) constituting Class 3 obesity (BMI of 40þ) (results not shown). 
Approximately 22% of the sample was obese based on their BMI. 

Table 3 shows the multivariable model for the interaction between 
individual SNAP participation and SNAP benefit levels independently. 
This model includes both child- and state-level fixed effects. The inter
action effect is negative, but it is not significant. Among those on SNAP, 
a unit change in SNAP benefits between two waves in a given state was 
not associated with a statistically significant change in BMI. Neither the 
main effect of SNAP participation nor SNAP benefit levels are signifi
cantly associated with BMI over time, although the meaning of these 
coefficients are minimally interpretable given the presence of the 
interaction term. 

While the means of SNAP and non-SNAP participants may not differ 
significantly at all SNAP benefit levels, they might at certain values. To 
explore this possibility, we generated marginal effects of SNAP partici
pation across the range of SNAP benefit levels, setting all covariates 
equal to their means. The results are depicted in Fig. 1. Here we see that 
the participation effect is significantly or nearly significantly positive in 
the lower half of the benefit distribution, but in the upper half of the 
benefit distribution, the effect is not significantly different from zero. 
Falsification tests of the effects of SNAP benefit levels on children who 
have never experienced a poverty spell during the observation period 
reveal neither of these significant relationships. 

4. Discussion 

We employed a quasi-experimental approach to examine the impact 
of SNAP benefit levels on the association between BMI and SNAP 
participation. Our study replicates the finding of increased obesity 
among SNAP participants in chi-square tests of difference. We then 

exploit the longitudinal nature of the data to use child- and state-level 
fixed effects that more rigorously address the potential biases arising 
from non-random selection into the program. With these more rigorous 
statistical models, we found that participation is associated with an in
crease in BMI in children only when SNAP benefit levels are on the low 
end of the distribution. 

Our study adds to the research on SNAP and obesity by revealing that 
the SNAP-obesity link is conditional upon benefit levels. Previous 
research has shown that obese individuals select into SNAP program 
participation, implying that a large part of the observed relationship 
between obesity and program participation is correlational rather than 
causal. It is possible that at least part of the apparently adverse effect of 
SNAP participation can be attributed to the selection of higher-BMI in
dividuals into the program, especially at low benefit levels. 

An alternative interpretation of our results is provided by the rapidly 
growing literature on the political economy of health, especially that 
pertaining to social policy variation across US states. The finding that 
SNAP and weight gain appears to exist only at low benefit levels of SNAP 
supports the emerging consensus that larger social welfare benefits 
enhance population health. In the case of SNAP, smaller benefit pack
ages may not be adequate to afford the foods that promote healthy 
weight, thereby leading to higher obesity risk than under larger benefit 
packages. Given the prevalence of low benefit levels in the United States, 
this may help to explain the widely observed, although not invariable, 
link between SNAP and obesity. We suggest that it is worth exploring 
whether increasing benefit levels among the highest risk groups may, in 
fact, be salubrious. 

Limitations to this analysis should be noted. Our use of exogenous 
variation in benefit levels goes a long way to addressing the risk of se
lection bias. The combination of child and state fixed effects models with 
extensive time-varying covariates significantly further reduces this risk. 
However, short of random assignment, SNAP participation remains a 
choice, and we cannot rule out the possibility that our estimates are 
biased by differences between people who choose to participate and 
people who do not choose to participate. 

Our analysis assumes contemporaneous effects of SNAP benefit 
levels on BMI. It is, however, possible that what we observe is better 
explained by a lag model in which the effects of SNAP benefit amounts 
take hold at some subsequent time. Lifecourse literature around devel
opmental origins and cumulative dis/advantage suggests that effects 
may manifest or carry through well after exposure and/or depend crit
ically on the timing of such exposure. Research investigating these 
temporal dynamics with regard to SNAP and obesity support this notion 
(Almond, Hoynes, & Schanzenbach, 2011; East, 2018; Hoynes et al., 
2016). These questions merit focused analysis. Future research should, 
thus, examine whether/how the size of SNAP benefit packages interact 
with age of exposure to influence body weight at various points later in 
life. 

Finally, our study does not evaluate whether the nature of the rela
tionship between SNAP participation and BMI based on SNAP benefit 
levels is the same across different weight groups. For example, it is 
entirely possible that increased benefit levels is associated with higher 
BMI among normal-weight SNAP participants but lower BMI among 
higher-weight SNAP participants if resources allow different groups to 
attain optimal weight. Our attempts to assess this possibility were 
limited by the small sample sizes and limited within-variation in dis
aggregated analyses. Extensions using the PSID Main and Transition to 
Adulthood files could provide the needed statistical power with which to 
answer this question. 

5. Conclusions 

Our analysis finds little support for the idea that increases in obesity 
among children in households receiving SNAP are attributable to the 
availability of additional resources with which to make poor dietary 
decisions. Exploiting longitudinal data and exogenous variation to 
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address more rigorously the potential biases arising from non-random 
selection into the program, we found that any SNAP-induced increases 
to BMI are negligible under minimum benefit levels and nonexistent 
under maximum benefit levels. The results of this study suggest that 
recently proposed SNAP budget cuts and related reforms are unlikely to 
reduce obesity among participants. If anything, our results point to 
SNAP benefit increases as a means to addressing the SNAP-obesity link. 
Research suggests that both participants (86%) and non-participants 
(75%) support additional benefits for SNAP recipients (Franckle et al., 
2019). Thus, despite recent calls for SNAP spending retrenchment, such 
a policy prescription may constitute a politically feasible means by 
which to bring about population health improvements. 

Funding 

This research was supported by grants to Dr. Reynolds from the 
National Institutes of Health National Center for Advancing Trans
lational Sciences (award number KL2TR001065) and the Robert Wood 
Johnson Foundation New Connection Program. 

Declarations of competing interest 

None. 

CRediT authorship contribution statement 

Megan M. Reynolds: Funding acquisition, Project administration, 
Investigation, Data curation, Conceptualization, Methodology, Soft
ware, Formal analysis, Visualization, Writing - original draft. Ashley M. 
Fox: Investigation, Data curation, Conceptualization, Methodology, 
Writing - original draft, Writing - review & editing. Ming Wen: Funding 
acquisition, Conceptualization, Writing - review & editing. Michael W. 
Varner: Funding acquisition, Conceptualization, Writing - review & 
editing. 

References 

Allison, P. D. (2014). Listwise deletion: It’s NOT evil. 
Almada, L., McCarthy, I., & Tchernis, R. (2016). What can we learn about the effects of 

food stamps on obesity in the presence of misreporting? American Journal of 
Agricultural Economics, 98(4), 997–1017. https://doi.org/10.1093/ajae/aaw017. 

Almada, L. N., & Tchernis, R. (2018). Measuring effects of SNAP on obesity at the 
intensive margin. Economics and Human Biology, 31, 150–163. 

Almond, D., Hoynes, H. W., & Schanzenbach, D. W. (2011). Inside the war ON poverty: 
The impact OF food stamps ON birth outcomes. The Review of Economics and 
Statistics, 93(2), 387–403. https://doi.org/10.1162/REST_a_00089. 

Baum, C. L. (2012). The effects of food stamp receipt on weight gained by expectant 
mothers. Journal of Population Economics, 25(4), 1307–1340. https://doi.org/ 
10.1007/s00148-011-0391-7. 

Beckfield, J., & Bambra, C. (2016). Shorter lives in stingier states: Social policy 
shortcomings help explain the US mortality disadvantage. Social Science & Medicine, 
171, 30–38. https://doi.org/10.1016/j.socscimed.2016.10.017. 

Beckfield, J., Bambra, C., Eikemo, T. A., Huijts, T., McNamara, C., & Wendt, C. (2015). 
An institutional theory of welfare state effects on the distribution of population 
health. Social Theory & Health, 13(3–4), 227–244. https://doi.org/10.1057/ 
sth.2015.19. 

Belluz, J. (2017). 45 million Americans rely on food stamps. Trump wants to gut the program. 
Vox Media.  

Bitler, M. (2014). The health and nutrition effects of SNAP: Selection into the program 
and a review of the literature on its effects. In J. Bartfeld, C. Gundersen, 
T. M. Smeeding, & J. P. Ziliak (Eds.), SNAP matters: How food stamps affect health and 
well-being. Palo Alto, CA: Stanford University Press.  

Bradley, E. H., Canavan, M., Rogan, E., Talbert-Slagle, K., Ndumele, C., Taylor, L., et al. 
(2016). Variation in health outcomes: The role of spending on social Services, public 
health and health care, 2000-2009 Health Affairs, 35(5), 760–768. https://doi.org/ 
10.1377/hlthaff.2015.0814. 

Bronchetti, E. T., Christensen, G., & Hoynes, H. W. (2019). Local food prices, SNAP 
purchasing power, and child health. Journal of Health Economics, 68, 102231. 

Centers for Disease Control. (2010). Delayed or forgone medical care Because of cost 
concerns among adults aged 18-64 Years, by Disability and health insurance coverage 
status centers for disease control. Washington DC. 

DeBono, N. L., Ross, N. A., & Berrang-Ford, L. (2012). Does the food stamp program 
cause obesity? A realist review and a call for place-based research. Health & Place, 18 
(4), 747–756. https://doi.org/10.1016/j.healthplace.2012.03.002. 

Dewey, C. (2018a). ‘Blue Apron for food stamps’ already exists. And some recipients hate the 
powdered milk. The Washington Post.  

Dewey, C. (2018b). Trump wants to move food stamps to a new agency. That could make the 
program easier to overhaul. The Washington Post.  

Drewnowski, A., & Specter, S. E. (2004). Poverty and obesity: The role of energy density 
and energy costs. American Journal of Clinical Nutrition, 79(1), 6–16. 

East, C. N. (2018). The effect of food stamps on children’s health: Evidence from 
immigrants’ changing eligibility. Journal of Human Resources September, 5. https:// 
doi.org/10.3368/jhr.55.3.0916-8197R2. 2018. 

Edin, K., Mabli, J., Boyd, M., Ohls, J., Worthington, J., Greene, S., et al. (2013). SNAP 
food security in-depth interview study. Alexandria, VA: U.S. Department of Agriculture, 
Food and Nutrition Service, Office of Research and Analysis.  

Eikemo, T. A., Bambra, C., Judge, K., & Ringdal, K. (2008). Welfare state regimes and 
differences in self-perceived health in Europe: A multilevel analysis. Social Science & 
Medicine, 66(11), 2281–2295. https://doi.org/10.1016/j.socscimed.2008.01.022. 

Ettinger de Cuba, S., Chilton, M., Bovell-Ammon, A., Knowles, M., Coleman, S. M., 
Black, M. M., … Frank, D. A. (2019). Loss of SNAP is associated with food insecurity 
and poor health in working families with young children. Health Affairs, 38(5), 
765–773. https://doi.org/10.1377/hlthaff.2018.05265. 

Fan, M. (2010). Do food stamps contribute to obesity in low-income women? Evidence 
from the national longitudinal survey of youth 1979. American Journal of Agricultural 
Economics, 92(4), 1165–1180. https://doi.org/10.1093/ajae/aaq047. 

Fan, M. Y., & Jin, Y. H. (2015). THE supplemental nutrition assistance program and 
childhood obesity IN the United States evidence from the national longitudinal 
survey of youth 1997. American Journal of Health Economics, 1(4), 432–460. https:// 
doi.org/10.1162/ajhe_a_00025. 

Franckle, R. L., Polacsek, M., Bleich, S. N., Thorndike, A. N., Findling, M. T. G., 
Moran, A. J., et al. (2019). Support for supplemental nutrition assistance program 
(SNAP) policy alternatives among US adults, 2018. American Journal of Public Health, 
109(7), 993–995. https://doi.org/10.2105/AJPH.2019.305112. 

Gluckman, P. D., & Hanson, M. A. (2008). Developmental and epigenetic pathways to 
obesity: An evolutionary-developmental perspective. International Journal of Obesity, 
32(Suppl 7), S62–S71. https://doi.org/10.1038/ijo.2008.240. 

Gray, F., & Cunnyngham, K. (2017). Trends in supplemental nutrition assistance program 
participation rates: Fiscal year 2010 to fiscal year 2015. Prepared by Mathematica 
Policy Research for the USDA Food and Nutrition Service:. 

Grummon, A. H., & Taillie, L. S. (2017). Nutritional profile of Supplemental Nutrition 
Assistance Program household food and beverage purchases. American Journal of 
Clinical Nutrition, 105(6), 1433–1442. https://doi.org/10.3945/ajcn.116.147173. 

Gundersen, C. (2015). SNAP and obesity. In J. Bartfeld, C. Gundersen, T. M. Smeeding, & 
J. P. Ziliak (Eds.), SNAP matters: How food stamps affect health and well-being. 
Redwood City, CA: Stanford University Press.  

Gundersen, C., Garasky, S., & Lohman, B. J. (2009). Food insecurity is not associated 
with childhood obesity as assessed using multiple measures of obesity. Journal of 
Nutrition, 139(6), 1173–1178. https://doi.org/10.3945/jn.109.105361. 

Gundersen, C., & Ziliak, J. P. (2015). Food insecurity and health outcomes. Health Affairs, 
34(11), 1830–1839. https://doi.org/10.1377/hlthaff.2015.0645. 

Hamrick, K. S., & Andrews, M. (2016). SNAP participants’ eating patterns over the 
benefit month: A time use perspective. PloS One, 11(7), e0158422. https://doi.org/ 
10.1371/journal.pone.0158422. 

Hastings, J. S., & Washington, E. L. (2008, December). The First of the month effect: 
Consumer Behavior and store responses. In NBER working paper (JEL No. H0,H2,H31, 
H32,L1). Cambridge, MA. 

Holley, P. (2016). Republican lawmaker wants to ban welfare recipients from buying steak 
and lobster. The Washington Post.  

Hoynes, H. W., & Schanzenbach, D. W. (2009). Consumption responses to in-kind 
transfers: Evidence from the introduction of the food stamp program. American 
Economic Journal: Applied Economics, 1(4), 109–139. 

Hoynes, H., Schanzenbach, D. W., & Almond, D. (2016). Long-run impacts of childhood 
access to the safety net. The American Economic Review, 106(4), 903–934. https:// 
doi.org/10.1257/aer.20130375. 

Hudak, K. M., & Racine, E. F. (2019). The supplemental nutrition assistance program and 
child weight status: A review. American Journal of Preventive Medicine, 56(6), 
882–893. https://doi.org/10.1016/j.amepre.2019.01.006. 

Institute of Medicine and National Research Council. (2013). Supplemental nutrition 
assistance program: Examining the evidence to define benefit. Washington, DC: Adequacy 
National Research Council and Institute of Medicine.  

Institute for Social Research. (2018). Panel study of income dynamics. 
Kaiser, L. (2008). Why do low-income women not use food stamps? Findings from the 

California women’s health survey. Public Health Nutrition, 11(12), 1288–1295. 
https://doi.org/10.1017/S1368980008002528. 

Kalousova, L., & Burgard, S. A. (2013). Debt and foregone medical care. Journal of Health 
and Social Behavior, 54(2), 203–219. https://doi.org/10.1177/0022146513483772. 

Keith-Jennings, B., & Palacios, V. (2017). SNAP helps Millions of low-wage workers crucial 
financial support assists Workers in Jobs with low wages, volatile income, and few benefits 
center on budget and policy priorities: Washington, DC. 

Kennedy, E., & Guthrie, J. F. (2016). Nutrition assistance programs: Cause or solution to 
obesity. Current Obesity Reports, 5(2), 176–183. https://doi.org/10.1007/s13679- 
016-0207-x. 

Kim, D. (2016). The associations between US state and local social spending, income 
inequality, and individual all-cause and cause-specific mortality: The National 
Longitudinal Mortality Study. Preventive Medicine, 84, 62–68. https://doi.org/ 
10.1016/j.ypmed.2015.11.013. 

Kreider, B., Pepper, J. V., Gundersen, C., & Jolliffe, D. (2012). Identifying the effects of 
SNAP (food stamps) on child health outcomes when participation is endogenous and 

M.M. Reynolds et al.                                                                                                                                                                                                                           

http://refhub.elsevier.com/S2352-8273(19)30337-4/sref1
https://doi.org/10.1093/ajae/aaw017
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref3
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref3
https://doi.org/10.1162/REST_a_00089
https://doi.org/10.1007/s00148-011-0391-7
https://doi.org/10.1007/s00148-011-0391-7
https://doi.org/10.1016/j.socscimed.2016.10.017
https://doi.org/10.1057/sth.2015.19
https://doi.org/10.1057/sth.2015.19
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref8
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref8
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref9
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref9
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref9
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref9
https://doi.org/10.1377/hlthaff.2015.0814
https://doi.org/10.1377/hlthaff.2015.0814
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref11
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref11
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref12
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref12
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref12
https://doi.org/10.1016/j.healthplace.2012.03.002
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref14
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref14
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref15
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref15
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref16
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref16
https://doi.org/10.3368/jhr.55.3.0916-8197R2
https://doi.org/10.3368/jhr.55.3.0916-8197R2
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref18
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref18
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref18
https://doi.org/10.1016/j.socscimed.2008.01.022
https://doi.org/10.1377/hlthaff.2018.05265
https://doi.org/10.1093/ajae/aaq047
https://doi.org/10.1162/ajhe_a_00025
https://doi.org/10.1162/ajhe_a_00025
https://doi.org/10.2105/AJPH.2019.305112
https://doi.org/10.1038/ijo.2008.240
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref25
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref25
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref25
https://doi.org/10.3945/ajcn.116.147173
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref27
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref27
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref27
https://doi.org/10.3945/jn.109.105361
https://doi.org/10.1377/hlthaff.2015.0645
https://doi.org/10.1371/journal.pone.0158422
https://doi.org/10.1371/journal.pone.0158422
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref31
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref31
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref31
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref32
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref32
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref33
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref33
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref33
https://doi.org/10.1257/aer.20130375
https://doi.org/10.1257/aer.20130375
https://doi.org/10.1016/j.amepre.2019.01.006
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref36
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref36
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref36
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref37
https://doi.org/10.1017/S1368980008002528
https://doi.org/10.1177/0022146513483772
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref40
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref40
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref40
https://doi.org/10.1007/s13679-016-0207-x
https://doi.org/10.1007/s13679-016-0207-x
https://doi.org/10.1016/j.ypmed.2015.11.013
https://doi.org/10.1016/j.ypmed.2015.11.013


SSM - Population Health 11 (2020) 100573

7

misreported. Journal of the American Statistical Association, 107(499), 958–975. 
https://doi.org/10.1080/01621459.2012.682828. 

Krueger, P. M., & Chang, V. W. (2008). Being poor and coping with stress: Health 
behaviors and the risk of death. American Journal of Public Health, 98(5), 889–896. 
https://doi.org/10.2105/AJPH.2007.114454. 

Larson, N. I., & Story, M. T. (2011). Food insecurity and weight status among US children 
and families A review of the literature. American Journal of Preventive Medicine, 40 
(2), 166–173. https://doi.org/10.1016/j.amepre.2010.10.028. 

Leung, C. W., Blumenthal, S. J., Hoffnagle, E. E., Jensen, H. H., Foerster, S. B., Nestle, M., 
… Willett, W. C. (2013). Associations of food stamp participation with dietary 
quality and obesity in children. Pediatrics, 131(3), 463–472. https://doi.org/ 
10.1542/peds.2012-0889. 

MacEwan, J. P., Smith, A., & Alston, J. M. (2016). The Supplemental Nutrition Assistance 
Program, energy balance, and weight gain. Food Policy, 61, 103–120. https://doi. 
org/10.1016/j.foodpol.2016.01.009. 

McEwen, B. S. (1998). Stress, adaptation, and disease - allostasis and allostatic load. In 
S. M. McCann, J. M. Lipton, E. M. Sternberg, G. P. Chrousos, P. W. Gold, & 
C. C. Smith (Eds.), Neuroimmunomodulation: Molecular aspects, integrative systems, and 
clinical advances (Vol. 840, pp. 33–44). 

Meyer, B. D., Mok, W. K. C., & Sullivan, J. X. (2009). The under-reporting of transfers in 
household surveys: Its nature and consequences. MA: National Bureau of Economic 
Research: Cambrudge.  

Mittag, N. (2019). Correcting for misreporting of government benefits. American 
Economic Journal: Economic Policy, 11(2), 142–164. 

Ng, D. M., & Jeffery, R. W. (2003). Relationships between perceived stress and health 
behaviors in a sample of working adults. Health Psychology, 22(6), 638–642. https:// 
doi.org/10.1037/0278-6133.22.6.638. 

Nguyen, B., Shuval, K., Njike, V., & Katz, D. (2014). The supplemental nutrition 
assistance program and dietary quality among U.S. Adults: Findings from a 
nationally representative survey. Mayo Clinic Proceedings, 89(9), 1211–1219. 

Parlee, S. D., & MacDougald, O. A. (2014). Maternal nutrition and risk of obesity in 
offspring: The Trojan horse of developmental plasticity. Biochimica et Biophysica Acta 
- Molecular Basis of Disease, 1842(3), 495–506. https://doi.org/10.1016/j. 
bbadis.2013.07.007. 

Pearlin, L., Menaghan, E., Lieberman, M., & Mullan, J. (1981). The stress process. Journal 
of Health and Social Behavior, 22(4), 337–356. 

Pollack, H. (2008). Social and economic policies as health policy: Moving toward a New 
approach to improving health in America. In S. House, F. Robert, J. S. House, 
G. A. Kaplan, & H. Pollack (Eds.), Making Americans healthier: Social and economic 
policy as health policy. New York: Russell Sage Foundation.  

Reilly, J. J., & Kelly, J. (2011). Long-term impact of overweight and obesity in childhood 
and adolescence on morbidity and premature mortality in adulthood: Systematic 
review. International Journal of Obesity, 35(7), 891–898. https://doi.org/10.1038/ 
ijo.2010.222. 

Reynolds, M. M., & Avendano, M. (2018). Social policy expenditures and life expectancy 
in high-income countries. American Journal of Preventive Medicine, 54(1), 72–79. 

Rigdon, J., Berkowitz, S. A., Seligman, H. K., & Basu, S. (2017). Re-evaluating 
associations between the Supplemental Nutrition Assistance Program participation 
and body mass index in the context of unmeasured confounders. Social Science & 
Medicine, 192, 112–124. https://doi.org/10.1016/j.socscimed.2017.09.020. 

Rubin, J., Taylor, J., Krapels, J., Sutherland, A., Felician, M., Liu, J., … Rohr, C. (2016). 
Are better health outcomes related to social expenditure? A cross-national empirical 
analysis of social expenditure and population health measures. RAND Corporation.  

Schanzenbach, D. W., & Bauer, L. (2017). Food insecurity among children in 2015. 
Washington, DC: Brookings Institution.  

Schmidt, L., Shore-Sheppard, L., & Watson, T. (2016). The effect of safety-net programs 
on food insecurity. Journal of Human Resources, 51(3), 589–614. https://doi.org/ 
10.3368/jhr.51.3.1013-5987R1. 

Seeman, T. E., Singer, B. H., Rowe, J. W., Horwitz, R. I., & McEwen, B. S. (1997). Price of 
adaptation—allostatic load and its health consequences. Archives of Internal Medicine, 
157(19), 2259–2268. 

Singh, G., & Kogan, M. (2010). Childhood obesity in the United States, 1976-2008: Trends 
and current racial/ethnic, socioeconomic, and geographic disparities. Rockville, 
Maryland: A 75th Anniversary Publication. U.S. Department of Health and Human 
Services.  

Smith, T. A., Berning, J. P., Yang, X., Colson, G., & Dorfman, J. H. (2016). The effects of 
benefit timing and income fungibility on food purchasing decisions among 
supplemental nutrition assistance program households. American Journal of 
Agricultural Economics, 98(2), 564–580. 

Turner, R., Wheaton, B., & Lloyd, D. (1995). The epidemiology of social stress. American 
Sociological Review, 60(1), 104–125. 

Vassilopoulos, A., Drichoutis, A. C., Nayga, R. M., Jr., & Lazaridis, P. (2018). Does the 
supplemental nutrition assistance program really increase obesity? The importance 
of accounting for misclassification errors. Journal of Applied Statistics, 45(12), 
2269–2278. https://doi.org/10.1080/02664763.2017.1414165. 

Weden, M. M., Brownell, P. B., Rendall, M. S., Lau, C., Fernandes, M., & Nazarov, Z. 
(2013). Parent-reported height and weight as sources of bias in survey estimates of 
childhood obesity. American Journal of Epidemiology, 178(3), 461–473. 

M.M. Reynolds et al.                                                                                                                                                                                                                           

https://doi.org/10.1080/01621459.2012.682828
https://doi.org/10.2105/AJPH.2007.114454
https://doi.org/10.1016/j.amepre.2010.10.028
https://doi.org/10.1542/peds.2012-0889
https://doi.org/10.1542/peds.2012-0889
https://doi.org/10.1016/j.foodpol.2016.01.009
https://doi.org/10.1016/j.foodpol.2016.01.009
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref48
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref48
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref48
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref48
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref49
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref49
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref49
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref50
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref50
https://doi.org/10.1037/0278-6133.22.6.638
https://doi.org/10.1037/0278-6133.22.6.638
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref52
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref52
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref52
https://doi.org/10.1016/j.bbadis.2013.07.007
https://doi.org/10.1016/j.bbadis.2013.07.007
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref54
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref54
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref55
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref55
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref55
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref55
https://doi.org/10.1038/ijo.2010.222
https://doi.org/10.1038/ijo.2010.222
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref57
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref57
https://doi.org/10.1016/j.socscimed.2017.09.020
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref59
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref59
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref59
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref60
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref60
https://doi.org/10.3368/jhr.51.3.1013-5987R1
https://doi.org/10.3368/jhr.51.3.1013-5987R1
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref62
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref62
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref62
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref63
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref63
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref63
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref63
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref64
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref64
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref64
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref64
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref65
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref65
https://doi.org/10.1080/02664763.2017.1414165
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref67
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref67
http://refhub.elsevier.com/S2352-8273(19)30337-4/sref67

	Is less more? Examining the relationship between food assistance benefit levels and childhood weight
	1 Introduction
	1.1 Study objective
	1.2 Background

	2 Materials and methods
	2.1 Data
	2.2 Sample
	2.3 Outcome
	2.4 Predictors
	2.5 Controls
	2.6 Analysis

	3 Results
	4 Discussion
	5 Conclusions
	Funding
	Declarations of competing interest
	CRediT authorship contribution statement
	References


