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Abstract
Objective: This article examined whether participation in the Supplemental
Nutrition Assistance Program (SNAP) produced changes to adult and child health
and health care utilisation during a period of economic recession.
Design: Instrumental variables analysis relying on variation in state SNAP policies
to isolate exogenous variation in household SNAP participation.
Setting: Nationally representative data on child and adult health from the 2008 to
2013 National Health Interview Survey.
Participants: Participants were 92 237 adults and 45 469 children who were either
eligible for SNAP based on household income and state eligibility rules or were low
income but not eligible for SNAP benefits.
Results: For adults, SNAP participation increased the probability of reporting very
good or excellent health, and for both adults and children, reduced needing but
having to go without dental care or eyeglasses. The size of these benefits was
especially pronounced for children. However, SNAP participation increased
the probability of needing but not being able to afford prescription medicine,
and increased psychological distress for adults and behavioural problems for
children under age 10.
Conclusions: SNAP’s benefits for adult health and improved access to dental and
vision care for adults and children suggest benefits from the program’s expan-
sions during the current COVID-induced crisis. Predicted negative effects of
SNAP participation suggest the need for attention to program and benefit struc-
ture to avoid harm and the need for continued research to explore the causal
effects of program participation.
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Among themany hardshipswrought by the COVID-19 pan-
demic has been a stunning increase in food insecurity in US
households(1,2). As was true following previous crises(3),
participation in the Supplemental Nutrition Assistance
Program (SNAP) has also spiked. Data from the United
States Department of Agriculture (USDA) indicate a nearly
10 % increase in the number of persons receiving SNAP
benefits between March and April of 2020, followed by
additional increases in successive months. In total, SNAP
participation increased from roughly 37 million in March
2020 – a rate that had been more or less constant for the
prior year – to a high of 43 million in June where it has
remained relatively constant into 2021(4).

The primary aim of SNAP is to reduce hunger and food
insecurity. In this capacity, it is the cornerstone of the
USDA’s nutrition programs. However, there is growing

recognition of additional benefits to participation. For
example, in recent years, SNAP has occupied an important
countercyclical role(5), becoming a vital part of the social
safety net(6) and lifting more Americans out of poverty than
any other means-tested program(7). Outside of Medicaid,
SNAP is currently the largest program for low-income
Americans(8). In the midst of the current crises, all available
evidence points to SNAP as an integral resource for sup-
porting the nutritional and economic needs of the US
population(9).

Building on studies that suggest that SNAP reduces food
insecurity(10,11), researchers have begun to investigate
some of the indirect or unintended, but still important,
health benefits of participation(8). SNAP may affect health
by reducing food insecurity which is itself consistently
related to poor nutrition and worse health(12–14). In
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addition, previous research indicates that both SNAP par-
ticipation and increases in benefit levels lead to increases
in food expenditures and improved diet quality(15–17).
Thus, SNAP may benefit health by expanding household
food budgets and allowing recipients to increase expend-
itures on healthier (and more expensive) foods. In turn,
reductions to or the loss of SNAP benefits are associated
with poorer health in families with young children despite
increases in income(18). In addition, because it can offset
food costs, SNAP participation may free up resources that
can be spent on health-promoting activities or directly on
health care(19). Having more resources may also reduce
participants’ stress and improve mental health(20–22).

However, understanding the effects of SNAP participa-
tion is complicated by differential selection into the pro-
gram(23,24). The tendency for the neediest households to
participate in SNAP creates endogeneity bias, and so
naïve comparisons of the health of recipients and non-
recipients typically point to worse health attached to par-
ticipation, because participants tend to be worse off in both
observed and unobserved ways. Only by using analyses of
natural experiments and other methods to address endoge-
neity have researchers been able to convincingly estimate
program effects(25).

Perhaps for this reason, there is only a small literature
examining SNAP participation and health or health care uti-
lisation outcomes. The results of these studies are inconsis-
tent(26), with some finding SNAP receipt to be related to
better self-reported health, fewer sick days, and better birth
outcomes and lower mortality(27–29), and others finding
negative or mixed findings on birth outcomes(30) and men-
tal health(31). Much of the remaining literature has focused
only on obesity among adults and children, alsowithmixed
findings(32–35). Other studies estimate benefits to SNAP par-
ticipation by taking advantage of the well-recognised ten-
dency for SNAP households tend to exhaust their benefits
by the end of the month(36) and the practice in some states
of disbursing SNAP benefits randomly across the calendar
month. Findings from these studies are also inconsistent,
with evidence for reduced emergency room visits for hypo-
glycaemia in low-income areas(37) and reductions in visits
for childhood injuries(38), suggesting that the additional
resources led to improved nutrition, health and reductions
in parent stress. However, another study(39) found no rela-
tionship between the timing of monthly SNAP receipt and
hypoglycaemia.

Less research has examinedwhether SNAP participation
affects non-emergency health care use. Although greater
use of health care typically indicates poor health, the addi-
tional resources in the household provided by SNAP may
allow families to purchase medical or preventive care they
would otherwise delay or forego due to cost. Health care
not typically covered by insurance, such as eyeglasses or
dental care, may be particularly sensitive to household
resources. The few studies on this topic suggest that
SNAP participation and higher SNAP benefits result in

improved self-reported health(27), fewer doctor visits but
more check-ups(27,40) and reductions in the risk of medical
hardship(41) and total medical expenditures(42).

In sum, despite its importance as a safety net program,
the effects of SNAP participation on health or on health care
use for adults or children remain unclear. In this article, we
use recent, nationally representative data from the National
Health Interview Survey (NHIS) to estimate the effects
of participation in the SNAP program on child and adult
health and health care utilisation. Similar to other high-
quality studies of the SNAP program(25), we use statistical
methods – specifically, a quasi-experimental instrumental
variables (IV) approach – designed to estimate plausibly
causal effects of program participation. Importantly, we
used data from 2008 to 2013 to examine SNAP participa-
tion, health and health care use during and just following
the prior economic crisis, a period in which similar SNAP
policy changes and high unemployment led to historic
rates of SNAP enrollment(43) to shed light on the current
policy and economic context.

Methods

Data and sample
We used data from the 2008–2013 waves of the NHIS, a
nationally representative cross-sectional survey, which
was administered in person to between 29 000 and
44 552 households annually. Notably, this time period
includes the Great Recession and early recovery but is also
prior to the implementation of most of the Affordable Care
Act’s (ACA) expansions in insurance coverage, which
occurred in 2014 and also affected health and health care
use(44,45). In each family, an adult respondent to the
NHIS provided information on a core set of topics for them-
selves and on behalf of every member of their family. From
each family, a sample adult and a sample child (under 18,
when present) were selected for additional surveys.
Sample adults and children provided detailed information
on health, health care utilisation and health behaviours. A
knowledgeable adult in the family responded on behalf of
the sample child(46). We created our NHIS dataset using the
Integrated Public use Microdata System website(47).

We restricted our sample to respondents who were eli-
gible to receive SNAP benefits. Federal rules limit eligibility
for families without elderly or disabled members to 130 % of
the federal poverty line (FPL) or lower, but families in which
all members receive benefits from Temporary Assistance for
Needy Families or Supplemental Security Income are cat-
egorically eligible for SNAP. In addition, most states (43
out of 50 in 2013) extend categorical eligibility to higher
income thresholds (between 130% and 200 % FPL) to fam-
ilies where at least onemember is eligible to receive benefits
or services from a program funded by Temporary Assistance
for Needy Families block grants(48). Accordingly, we coded
families as eligible if: (1) all members reported receiving
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Temporary Assistance for Needy Families or Supplemental
Security Income benefits; (2) gross income for families with-
out any elderly or disabled members was below the federal
limit (130% FPL) or the state-specific categorical eligibility
limit, whichever was higher or (3) gross income was below
200 % of the FPL for families with any elderly or disabled
member, who face no gross income test but have a net
income limit of 100 % FPL. Net income is not measured in
the NHIS, and 200% FPL was chosen as a conservative
upper gross income limit for these families. The NHIS multi-
ply imputes data on income where that information is miss-
ing(46). Because analysis of multiply imputed data is not
possible with our analytic strategy, we omitted cases with
imputed income.

Our analytic sample is comprised of 92 237 adults and
45 649 children for whom information was available in
the core family survey, and subsets of 47 089 sample adult
survey respondents and 17 705 sample children. For some
analyses, our dependent variables are based on a subsam-
ple (e.g. children of a certain age), and we note these fur-
ther restrictions wherever appropriate. State of residence
and family income-to-poverty ratio were used to identify
income eligibility for SNAP. State of residence was also
used to merge in information on state SNAP policies and
state-level controls (see description below). State of resi-
dence and income-to-poverty ratio are restricted variables
in the NHIS, and therefore analyses were conducted at the
National Center for Health Statistics in Hyattsville, MD, or a
Census Research Data Center (in Cambridge, MA, and
Suitland, MD).

Adult and child health and health care measures
We examined multiple health and health care utilisation
outcomes. From the core survey, these included whether
respondents or their children delayed seekingmedical care
or needed but did not get medical care because of cost in
the past year and indicators for very good/excellent or fair/
poor health. We also included questions from the sample
adult and sample child surveys: if the respondent or their
child had a stomach problem or cold in the past 2 weeks;
and, whether in the past year the respondent or child
needed but could not afford dental care, eyeglasses, pre-
scription medicines or mental health care, along with a
measure of the number of different types of care (0–4)
the respondent or child needed but could not afford.
From the sample adult survey, we assessed the number
of days in the past year the respondent reported being in
bed for more than half of the day because of illness or
injury; the respondent’s score on the Kessler K6 measure
(a widely used, short-form measure of psychological dis-
tress)(49); whether respondents had feelings that interfered
with their lives in the past 30 d; and, the number of days a
respondent missed work in the past year because of illness
or injury (asked only of those with a job in the past year, n
22 579). Finally, from the sample child survey, we included

measures for: adult reports of the number of school days
missed because of illness or injury (asked for sample chil-
dren ages 5–17, n 13 662); children’s scores on the Mental
Health Indicator, a scale comprised of four items from the
Child Behavior Checklist(36) used to assess mental health
among children aged 2–3 years old (n 2572; higher num-
bers indicating worse mental health); the Short Strengths
and Difficulties Questionnaire, a five-item version of the
longer Strengths and Difficulties Questionnaire(50) used
to determine emotional problems among children aged
4–17 (n 11 834; higher numbers indicating more prob-
lems); and an indicator for whether the child had difficulty
with emotions, concentration or being able to get along
with other people (scored 0 = no to 3 = yes, severe diffi-
culties). Table 1 shows average scores by SNAP receipt
for each variable.

SNAP participation
SNAP participation was coded as months of participation in
the past calendar year and set equal to zero in households
where no one reported receiving SNAP benefits. In addi-
tional analyses (available upon request), we replicated
all analyses using a 0–1 indicator of household SNAP par-
ticipation. These analyses yielded results that were qualita-
tively similar to those reported below.

Analyses
We used IV analyses to address the endogeneity of
SNAP participation. IV analyses are a quasi-experimental
approach that relies on the selection of a so-called instru-
ment that is: (1) strongly related to an endogenous “treat-
ment” of interest (SNAP participation); (2) only correlated
with dependent variables (adult and child health) via its
relationship with the treatment and (3) is as good as ran-
domly assigned(51,52). When these assumptions are met,
IV can estimate a treatment effect of SNAP participation
on child and health that is based only on the variation in
participation prompted by changes to the instrument
(in this study, more inclusive or less inclusive state rules
regarding SNAP eligibility, enrollment and re-enrollment).

Although SNAP is subject to federal rules, states have
some autonomy in program administration. Accordingly,
previous studies have used natural variation in state-level
SNAP policies regarding eligibility, recertification periods
and benefit expansions as instruments to study the effects
of SNAP participation on a variety of outcomes(27,32,53,54).
Consistent with this work, we selected nine policies as
instruments from the USDA State SNAP Policy
Database(55), which records monthly state variation in pol-
icies. These included continuous measures of inflation-
adjusted spending on SNAP outreach and spending on
SNAP outreach squared (both in 2015 constant dollars)
and the proportion of SNAP households that were required
to recertify eligibility within a 6-month period. We also
selected (0–1) indicators for whether the state: had adopted
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Table 1 Key independent variable and dependent variable by SNAP receipt for the adult and child samples – NHIS 2008–2013

Variable

Adult sample Child sample

n Mean n Mean

SNAP receipt 92 237 0·401 45 649 0·569
SNAP recipients Eligible non-recipients SNAP recipients Eligible non- recipients

Months of SNAP Receipt 92 237 9·889 0 45 649 10·094 0
Delayed seeking medical care 92 237 0·191 0·171 45 649 0·032 0·064
Needed but did not get care 92 237 0·179 0·142 45 649 0·022 0·041
Fair or poor health 92 237 0·296 0·218 45 649 0·041 0·028
Very good or excellent health 92 237 0·381 0·469 45 649 0·726 0·759
Stomach problem in past 2 weeks 47 089 0·088 0·057 17 705 0·072 0·051
Cold past 2 weeks 47 089 0·154 0·119 17 705 0·180 0·150
Needed but could not afford 47 089
Prescription medicine 0·216 0·134 17 705 0·041 0·053
Dental care 0·306 0·217 17 705 0·070 0·115
Eyeglasses 0·195 0·130 17 705 0·031 0·045
Mental health care 0·065 0·040 17 705 0·014 0·014*

# Types of care respondent or child needed but could not afford 47 089 0·782 0·521 17 705 0·156 0·228
# Bed days in past year 47 089 11·388 6·636
Kessler K6 score 47 089 4·728 3·201
Feelings interfered with life 47 089 0·729 0·466
# Missed work days in last year 22 579 5·251 3·729
# Missed school days in last year 13 662 4·290 3·370
Mental health indicator score 2572 1·430 1·176
Strengths and difficulties questionnaire score 11 834 2·107 1·749
Difficulty with emotions, concentration, other people 15 015 0·394 0·251

*Comparison between SNAP recipients and eligible non-recipients is NS at P< 0·05.
All other comparisons are significant at P< 0·001.
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a broad-based categorical eligibility policy; allowed SNAP
applicants to exempt at least one vehicle fromassets counted
toward eligibility; required fingerprints or other biometric
data to prove identity; used simplified reporting to allow
recipients to maintain eligibility or expanded eligibility for
SNAP to all non-citizen adults or non-citizen older adults.
Many of these SNAP policies are likely correlated. Thus,
as a final step, and following similar analyses from the
USDA(56), we created an average index after standardising
(mean= 0, SD= 1) each of the nine policies (α= 0·70). We
describe the full steps for creating this index in the
Appendix. This index, which we use for all analyses, can
be understood as measuring each state’s overall approach
to SNAP administration, and (as shown below) higher levels
are associated with lower rates of SNAP participation.

In our analyses, we used two-stage least squares IVmod-
els. In the first stage, we predicted months of SNAP partici-
pation as a function of our state policy index and all other
controls, generating what is referred to in the literature on
IV analyses as a local average treatment effect(51,52).
Accordingly, our results are interpreted as estimates of the
health or health care use effects of SNAP for NHIS respon-
dents and their children living in households that changed
their months of participation in response to changes in state
policy(51). We included a number of controls to ensure that
our analyses were robust to any violations of the assump-
tions for IV models. These were: health insurance coverage;
family income to poverty ratio; respondent age and
age-squared; education; labour force participation; race/eth-
nicity; citizenship status; gender; an indicator for family par-
ticipation in the Special Supplemental Program for Women,
Infants andChildren;marital status; household size, the pres-
ence of older adults or persons with a disability in the
respondent’s family; home ownership and the month and
year of survey. In our analyses of child health outcomes,
we modified these controls by including indicators for the
maximum education level among adults in the family and
the presence of any employed adult in the household,
and omitted indicators for marital status (which do not apply
to children). For the few control variables with missing data,
we coded missing responses (< 1% for variables such as
labour force participation, education, citizenship andmarital
status) as ‘unknown’ and included them in the analyses. Last,
we controlled for a number of state-level factors including
annual average per capita income in the previous calendar
year, annual average state unemployment rate in the pre-
vious calendar year and 2 years earlier and the food insecu-
rity rate in the calendar year before the survey. Some
previous studies have included state-fixed effects to ensure
the conditional independence of their instruments.
However, for the periodof our study, themajority of variabil-
ity in state SNAP policies occurs between states: state-fixed
effects explained nearly 96% of the variation in our state
SNAP policy index. Thus, the use of state-fixed effects was
not possible with our instrumental variables design. In all
analyses, we clustered standard errors at the state level.

Results

The first two rows of Table 1 show the rate of SNAP receipt
in the adult and child samples and the average months of
SNAP receipt in the past calendar year. Among adults, just
over 40 % lived in a household that received SNAP benefits
in the previous calendar year, and the average recipient
household had about 9·9 months of SNAP receipt. A greater
proportion of children lived in a household that received
SNAP (56·9 %), but months of receipt were comparable
to that of adults (10·1 months).

Table 1 also shows unadjusted mean levels of the
dependent variables for children and adults living in
SNAP recipient and eligible non-recipient households. In
nearly every case, there were significant (P< 0·001)
differences between SNAP recipients and eligible non-
recipients. Among adults, these differences reflect the
expected negative selection into SNAP participation
described in previous research. For example, adult recipi-
ents had an average of 0·782 types of care that they needed
but could not afford compared to an average 0·521 for eli-
gible non-recipients. Adults in households that received
SNAP were also more likely to have delayed seeking care
(19·1 % v. 17·1 %), were more likely to be in fair or poor
health (29·6 % v. 21·8 %) and spent significantly more days
in bed (11·388 v. 6·636) and out of work (5·251 v. 3·729).
Though children living in SNAP households differed from
eligible non-recipient children on every outcome except
needing but not being able to afford mental health care,
they did not fare worse universally. In fact – and likely
reflective of their higher rates of insurance coverage (see
Table 2) – SNAP recipient children were less likely to have
delayed seeking medical care, to report needing but not
getting care, or to report needing but not being able to
afford prescription drugs, dental care or eyeglasses. Like
SNAP recipient adults, however, they were more apt to
be in fair or poor health (4·1 % v. 2·8 %) and to have stom-
ach problems (7·2 % v. 5·1 %) or a cold (18 % v. 15 %) in the
past 2 weeks than non-recipients. SNAP recipient children
also fared worse for each of the three indicators of social or
behavioural problems.

Table 2 presents descriptive statistics separately for
adults and children and by SNAP receipt for all other var-
iables. For the most part, the descriptive results paint a pic-
ture of children and adults in SNAP recipient households as
worse off than eligible non-recipient households, though
there are a couple of notable exceptions. For example,
as mentioned above, nearly 95 % of SNAP recipient chil-
dren had health insurance coverage, compared to only
82 % of non-recipients. Rates of insurance coverage were
also marginally higher among adult SNAP recipients as
was household income-to-needs ratio. With respect to
our state-level controls, SNAP recipients and non-recipients
lived in states with statistically similar levels of per capita
income, but recipients lived in states with higher levels
of unemployment and food insecurity.
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Table 3 presents the IV results for adult health. For the
sake of parsimony, the table presents only coefficients for
the months of SNAP participation variable from the second
stage regression; full results are available from the authors
upon request. Coefficients are interpreted as the linear
change in health or health care utilisation related to each
additional month of SNAP participation. In addition, the
table shows the F-statistics from the first stage regressions,
which quantify the strength of the SNAP state policy index
on months of SNAP participation. In the adult outcome
models, F-statistics suggest that the state SNAP policy index
was strongly predictive of months of SNAP participation.

The values of this statistic, ranging between 50·109 and
337·652, far exceed the traditional critical threshold of 10
for strong instruments(44).

Months of SNAP participationwere significantly related
to a number of adult health outcomes. Among adults
whose months of SNAP participation changed in response
to changes in state policies, each additional month of
SNAP participation produced a significant and large
increase of 1·7 percentage points (0·017) in the probability
of very good or excellent health. This is equivalent to a
nearly 4·5 % increase in the probability of very good or
excellent health relative to the average for adult SNAP

Table 2 Descriptive statistics by SNAP Receipt – NHIS* 2008–2013

Adult sample (n 92 337) Child sample (n 45 649)

SNAP recipients Eligible non- recipients SNAP recipients Eligible non- recipients

Health insurance coverage 0·680 0·656 0·949 0·818
Household income-to-needs ratio 1·152 1·105 0·918 1·048
Age 41·444 47·146 7·826 8·612
Education
Less than high school 0·350 0·313 0·257 0·230
High school degree 0·325 0·309 0·304 0·287
Some college 0·184 0·189 0·234 0·208
Associate's degree 0·077 0·072 0·116 0·114
Bachelor's degree 0·044 0·082 0·053 0·096
Graduate school 0·011 0·026 0·014 0·034
Unknown 0·008 0·010 0·022 0·032

Labor force status*
Employed 0·399 0·436 0·716 0·871
Unemployed 0·135 0·082
Not in labour force 0·465 0·482
Unknown 0·001 0·001

Race and ethnicity
White, not Hispanic 0·379 0·442 0·266 0·274
Black, not Hispanic 0·276 0·154 0·267 0·145
Asian, not Hispanic 0·034 0·072 0·024 0·055
Hispanic, any race 0·291 0·321 0·418 0·512
Other 0·019 0·011 0·024 0·014

Citizen
No or unknown 0·142 0·215 0·030 0·085
Yes 0·858 0·785 0·970 0·915

Male 0·369 0·460 0·509 0·514†
Receipt of WIC 0·068 0·018 0·203 0·125
Marital status*
Married 0·321 0·416
Not currently married 0·251 0·247
Cohabiting 0·127 0·059
Never married or unknown 0·301 0·277

Family size 3·515 2·857 4·817 4·795†
Any older adult in household 0·241 0·407 0·065 0·120
Any person with a disability in household 0·288 0·160 0·173 0·122
Home ownership
Own/mortgage 0·305 0·473 0·250 0·438
Rent 0·658 0·484 0·718 0·536
Other 0·036 0·043 0·032 0·026

State-level variables
Per capita income ($2015) 40 974·7 41 002·1† 40 900·5 40 995·5†
Unemployment 8·391 8·142 8·415 8·096
Lagged unemployment 8·207 7·586 8·222 7·466
Food insecurity 0·144 0·140 0·146 0·141
State SNAP policy index 0·350 0·500 0·462 0·598

NHIS, National Health Interview Survey; SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supplemental Program for Women, Infants and Children.
*For the child sample, education refers to the highest adult education in the household. Labour force status indicateswhether any household adult is employed.Marital status is
not included as a control for analyses with the child sample.
†Comparison between SNAP recipients and eligible non-recipients is NS at P< 0·05. All other comparisons are significant at P< 0·001.
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recipients. Each additional month of SNAP participation
also produced significant decreases in the probability of
needing but not being able to afford dental care (−3·8 per-
centage points; a decrease of 12·4 % relative to the average
adult SNAP recipient) or eyeglasses (−2·6 percentage
points; 13·3 % decline), and a decrease of 0·056 in the
number of types of care they needed but could not afford
(-7·2 % decline). Each additional month of SNAP participa-
tion was also related to significant increases in the prob-
ability that adults needed but could not afford prescription
medicine (0·8 percentage points) and in the Kessler K6
score for psychological distress (0·109 points).
However, these effects were relatively small, tantamount
to increases of 3·7 % and 2·3 % compared to the average
levels of unmet prescription need and Kessler scores
among SNAP recipients.

Results for child health are presented in Table 4. Unlike
for adults, SNAP participation did not produce significant
increases in the probability of very good or excellent health
among children. Each additional month of participation
did, however, generate large decreases in the probability
of needing but not being able to afford dental care of 3·9
percentage points (a decrease of 55·7 % compared to the
average SNAP recipient child), or eyeglasses (−1·8 percent-
age points; 58 % decline), and in the number of types of
care children of respondents needed but could not afford
(−0·064; 57·7 %). Each additional month of SNAP participa-
tion also significantly increased Short Strengths and
Difficulties Questionnaire scores by 0·246 (11·7 %), indicat-
ing more emotional or behavioural problems. For all
dependent variables except Mental Health Indicator
Score (where analyses were based on a small subsample
of eligible children), the F-statistic indicated a strong

relationship between the state SNAP policy index and
SNAP participation.

Discussion

Given its major role in the US social welfare system, under-
standing the full effects of SNAP participation is an impor-
tant goal. Evidence about the program’s impacts is essential
for developing a more complete understanding of the
social safety net and is especially significant in light of
recent legislative proposals that would result in major
changes to SNAP. In this article, we used a rigorous analysis
of nationally representative data to examine whether par-
ticipation in the SNAP program was related to the health
and health care utilisation of low-income adults and
children.

Building on a conflicting and small body of existing
research, we found that each additional month of SNAP
participation increased the probability of very good or
excellent health for adults. For both children and adults,
each additional month of SNAP participation reduced the
probability of needing but having to go without dental care
or eyeglasses and decreases the number of types of care
that respondents and their children needed but was unable
to afford. When compared to the mean rate of these prob-
lems among SNAP recipient adults in our sample, these
effects were sizeable, equivalent to between a 7 % and
13 % decrease from the average. For children, the relative
size of these effects was even bigger, amounting to more
than a 50 % decrease for each outcome and likely reflective
of the low rates of medical hardships among children in our
sample. In contrast, we found that additional months of

Table 3 SNAP participation and adult health, NHIS 2008–2013

n SNAP months participation coefficient 95% CI First stage F-statistic

Variable
Delayed seeking medical care 92 337 0·001 −0·006, 0·008 282·917
Needed but did not Get Care 92 337 0·000 −0·006, 0·006
Fair or poor health 92 337 0·000 −0·008, 0·007
Very good or excellent health 92 337 0·017** 0·007, 0·028

Stomach problem in past 2 weeks 47 089 −0·006þ −0·011, 0·000 337·652
Cold past 2 weeks 47 089 −0·001 −0·009, 0·007
Needed but could not afford
Prescription medicine 47 089 0·008* 0·000, 0·016
Dental care 47 089 −0·038*** −0·048, −0·027
Eyeglasses 47 089 −0·026*** −0·034, −0·017
Mental health care 47 089 −0·001 −0·006, 0·003

Needed any type of care but could not afford 47 089 −0·056*** −0·079, −0·033
# Bed days in past year 47 089 −0·604 −1·407, 0·199
Kessler K6 score 47 089 0·109* 0·002, 0·217
Feelings interfered with life 47 089 −0·008 −0·029, 0·013

# Missed work days in last year 22 579 −1·034 −2·313, 0·245 50·109

NHIS, National Health Interview Survey; SNAP, Supplemental Nutrition Assistance Program.
*P< 0·05.
**P< 0·01.
***P< 0·001.
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SNAP receipt also increased the probability of needing but
not being able to afford prescription medicines and
psychological distress for adults and emotional or behav-
ioural problems (Short Strengths and Difficulties
Questionnaire scores) for children under age 10. When
compared to the relative benefits of additional months of
SNAP receipt, these negative effects were smaller but none-
theless practically important, and we discuss these results
in greater depth below.

Consistent with some previous research(27,28), our results
point mostly to beneficial impacts of SNAP participation on
health and health care utilisation. Our finding of significant
increases in the probability of very good or excellent health
for adults for each additional month of participation in
SNAP is noteworthy. Results from our model suggest that
a full year of SNAP participation would increase the prob-
ability of very good or excellent health by 20·4 percentage
points, a more than 50 % increase off the mean level of
0·381 for SNAP recipients. This finding is especially mean-
ingful in the light of recent changes to the SNAP program,
specifically the temporary expansion of benefits during the
pandemic and economic crisis, flexible Pandemic EBT and
additional federal funds to cover state administrative costs,
as included in the American Rescue Package(57). These
changes are likely to encourage participation and for longer
lengths of time, and our study indicates that health benefits
will follow. How SNAP affects adults’ and children’s health
care use following the ACA’s full implementation – and fur-
ther expansion under the American Rescue Plan(58) –

remains an important issue for further research.
Unlike for adults, months of SNAP participation were

not related to adult reports of children’s health. This may

be a result of a ‘ceiling effect’, such that more than three-
quarters of eligible non-recipients and over 72 % of chil-
dren in SNAP households were in very good or excellent
health; thus, marginal increases in months of SNAP partici-
pation may have not been sufficient to improve health in
the somewhat infrequent cases where children were in
poorer health.

For both children and adults, months of SNAP participa-
tion resulted in lower rates of needing but not being able to
afford dental care or eyeglasses. For most insurance plans,
vision and dental benefits for adults are supplemental ben-
efits, and thus, low-income adults are likely to delay dental
and vision health care needs. However, even before the
ACA required paediatric dental and vision coverage as
essential health benefits, most Medicaid programs and pri-
vate health insurance plans provided these benefits to chil-
dren(59,60). But, even with coverage, identifying providers
who accept Medicaid may be difficult. Thus, among adults
and children, extra household resources appear to help
families use health care that they would have otherwise
delayed or foregone. Among children, addressing oral
health and vision needs is particularly important, given
the effects of dental and vision problems on school atten-
dance and academic outcomes(61–63).

Not all predicted effects were beneficial. Additional
months of SNAP participation generated higher adult K6
scores and child Short Strengths and Difficulties
Questionnaire scores, indicating poorer mental and behav-
ioural health accompanying additional months of SNAP
participation. Because SNAP participation ought to reduce
stress, increase food and non-food spending and reduce
food insecurity, the reason behind these negative predicted

Table 4 SNAP participation and child health, NHIS 2008–2013

n
SNAP months participation

coefficient 95% CI First stage F-statistic

Variable
Delayed seeking medical care 45 649 −0·007 −0·017, 0·004 33·643
Needed but did not get care 45 649 −0·007 −0·016, 0·002
Fair or poor health 45 649 0·000 −0·009, 0·010
Very good or excellent health 45 649 0·012 −0·016, 0·040

Stomach problem in past 2 weeks 17 705 −0·012 −0·028, 0·005 35·921
Cold past 2 weeks 17 705 −0·016 −0·040, 0·009
Needed but could not afford
Prescription medicine 17 705 −0·005 −0·019, 0·009
Dental care 17 705 −0·039*** −0·061, −0·017
Eyeglasses 17 705 −0·018** −0·032, −0·005
Mental health care 17 705 −0·001 −0·009, 0·007

Needed any type of care but could not afford 17 705 −0·064** −0·103, −0·033

# Missed school days in last year 13 662 −0·286 −0·832, 0·260 35·388

MHI score 2572 −0·013 −0·413, 0·387 2·093

SDQ score 11 834 0·246** 0·086, 0·407 26·704

Difficulty with emotions, concentration, other people 15 015 0·036 −0·007, 0·080 34·967

MHI, Mental Health Indicator; NHIS, National Health Interview Survey; SDQ, Strengths and Difficulties Questionnaire; SNAP, Supplemental Nutrition Assistance Program.
**P< 0·01.
***P< 0·001.
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effects on mental or behavioural health is not immediately
clear, but may reflect increased stigma attached to program
participation. Alternatively, despite our use of IV models to
generate a casual estimate of SNAP participation, results
may yet reflect residual confounding. For example,
Table 1 shows that for both children and adults, income-
eligible non-recipients were significantly more likely than
SNAP recipients to be non-citizens or to have unknown cit-
izenship. It is well-known that recent immigrants have bet-
ter health than non-immigrants of similar socioeconomic
status(64), and while our analyses controlled for citizenship
status, the potential over-representation of recent and
healthier immigrants in our comparison group may be
responsible for this result. Or, it is possible that these results
reflect persistent poverty, which is not captured by the
point-in-time estimates of income in the NHIS, and which
is more strongly associated with children’s externalising
problems than intermittent poverty(65). However, this does
not explain our multiple findings pointing to better health
among SNAP participants. Whatever their cause, increases
in psychological distress and behaviour problems are prob-
lematic, and additional research should explore whether
these findings persist in other samples, especially ones col-
lected during the COVID-19 pandemic. It may be necessary
to explore targeted programs to help remediate these (or
other) negative effects for SNAP recipients.

In addition, each additional month of SNAP participa-
tion for adults produced a small but significant increase
of 0·8 percentage points in the probability of needing but
not being able to afford prescription medicine. It may be
that the increases inmental or behavioural health problems
described above led to an increased need for medication.
Alternatively, it is possible that greater access to dental or
vision care afforded by SNAP participation resulted in addi-
tional diagnoses and need formedical care that was difficult
to fund for SNAP recipients. The magnitude of this relation-
ship was not large enough to offset the predicted reduction
in the number of types of care that adults needed but could
not afford, but it is nonetheless deserving of additional
scrutiny.

Our study has several limitations. IV models are a quasi-
experimental approach that (when assumptions are met)
produce a particular causal estimate – a LATE(51,52) –which
here means that our results must be interpreted as the
effects of an additional month of SNAP participation among
those who changed their participation in response to the
variability in state policies. Effects of participation for this
group may be substantially different, say, than for those
in extremely low-income households, for whom SNAP
benefits make up an outsized share of family resources
and for whom variability in SNAP policy may have little
impact on their decision to participate in the program.
For example, the effects of social stigma surrounding public
program participation(66) may be particularly strong among
those who varied their participation as a consequence of
state policies, affecting their mental and behavioural health

more so than among other groups of SNAP participants.
Indeed, studies of universal school meal programs find
increased participation and improvements in a range of
benefits, potentially via reductions in social stigma(67,68).
Further, because most policy variation occurred between
states, we are unable to include state-fixed effects in our
analyses. Related to our analytic approach, while the use
of SNAP policy index is justified on methodological
grounds(56), its use in an IV framework precludes us from
identifying which of the particular policies were respon-
sible for changing months of participation. Additional
research should explore whether the nature andmagnitude
of effects reported here are comparable when using other
methods to develop causal estimates of participation.

Second, the measures of health and health care utilisa-
tion in the NHIS are based on respondent report and thus
subject to bias. Likewise, it is well-known that survey
respondents misreport participation in SNAP and other
public programs, creating some concern about bias in
our measure of participation(24). It will be instructive to
assess whether conclusions from this study hold up using
objective measures of health, health care utilisation and
SNAP participation that are based on administrative data
sources or are collected by clinicians. Nonetheless, we
believe that the many benefits of the NHIS (national repre-
sentativeness, recency, large sample size) outweigh the
limitations of self-reported data. Also, while we were care-
ful to match state SNAP policies to the reference period for
SNAP participation (the calendar year before the survey),
which in turn mostly pre-date the reference periods for
our health outcomes, the structure of the NHIS does not
make it possible to definitively discern the temporal order-
ing of the key variables for our study. An ideal dataset for
our analyseswould be longitudinal in nature andwould uti-
lise administrative data to track specific periods of SNAP
participation as well as health outcomes. We are not aware
of any such data source that simultaneously achieves the
breadth and representativeness of the NHIS, however.

Third, though our analyses were distinguished by the
careful use of state- and time-specific rules for SNAP eli-
gibility and the use of quasi-experimental IV analyses to
generate plausibly causal estimates of SNAP participation,
we cannot fully rule out the potential for bias in our esti-
mates. For example, because families must have persist-
ently low incomes to remain eligible for SNAP, our
results may be biased because of confounding by indica-
tion, wherein long-term spells of low income are associated
with both SNAP participation and health outcomes(65).
Relatedly, the cross-sectional NHIS data prevent the explo-
ration of how within-household income dynamics affect
SNAP benefit levels and participation, which can lead to
changes in health(18). In addition, our focus is on the effects
of SNAP participation, but low-income families are often
eligible for and participate in multiple safety net programs
such as Medicaid and the Earned Income Tax Credit that
also affect health and health care use(44,45,69,70). However,
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we argue that our use of multiple controls, including house-
hold income and health insurance coverage should help to
account for the effects of participation in these programs.
Finally, our data were collected during and in the aftermath
of the Great Recession, the most recent prior economic
downturn but one quite different than today’s pandemic-
induced crisis. Our results can shed light on the role that
SNAP plays in promoting health and health care use during
times of elevated participation and benefit levels, but future
research should also use recent data to examine SNAP’s
role in the current policy context and economic crisis.

Our findings indicate that SNAP has some positive
impacts on the health and health care utilisation of child
and adult participants beyond its intended goal of nutrition
assistance, which may be useful in predicting the conse-
quences of expansions in SNAP participation and benefits
in response to the dramatic increase in food insecurity and
need during the COVID-induced crisis(71). While the major-
ity of our findings suggest benefits for health, our analyses
also find some negative effects on mental and behavioural
health. Additional research that helps clarify the mecha-
nisms via which participation affects the health of low-
income children and adults may be useful for building
upon existing food and nutrition assistance programs to
help maximise benefits to health and other outcomes while
minimising or eliminating any resulting costs.
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