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Abstract 

Background:  The Supplemental Nutrition Assistance Program (SNAP) has well-established positive impacts on child 
health outcomes, including increased birth weight and decreased likelihood of underweight status. Studies in adult 
populations suggest that SNAP is associated with lower health care costs, although less is known in children.

Methods:  Retrospective analysis of U.S. children (age <18 years) living in low-income households (< 200% of the fed-
eral poverty level) in the 2013-2017 Medical Expenditure Panel Survey. We used multivariable regression, adjusting for 
sociodemographic and clinical covariates, to model the effect of continuous SNAP enrollment on health expenditures 
as compared to non-enrollees at 12 and 24 months.

Results:  The sample included 5,626 children, of whom 49.2% consistently received SNAP for the entire two-year sur-
vey period. Compared with SNAP non-recipients, SNAP-recipient households more often had incomes below 100% 
FPL (78.3% vs 37.9%), and children in SNAP-recipient households were more often publicly insured (94.9% vs 64.5%). 
Unadjusted expenditures were lower for children in SNAP-recipient households at 12 ($1222 vs $1603) and 24 months 
($2447 vs $3009). However, when adjusting for sociodemographic and clinical differences, no statistically significant 
differences in health care expenditures, including emergency department, inpatient, outpatient, and prescription 
costs, were identified.

Conclusion:  SNAP participant children experience heightened social hardships across multiple domains. There were 
no differences in short term health care costs based on SNAP enrollment when accounting for differences in soci-
odemographic and clinical factors. Despite demonstrated child health benefits, we found that sustained enrollment 
in SNAP over a two-year period did not generate significant short- term health care cost reductions. Our findings 
suggest that although SNAP is intended to act as a benefit towards the health and well-being of its recipients, unlike 
among adults, it may not reduce health care costs among children.
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Introduction
Approximately one in five children in the United States 
experiences food insecurity, meaning that their access 
to adequate food is limited by a lack of money or other 
resources in the household [1]. The COVID-19 pan-
demic further exacerbated household food insecurity, 
as significantly more families experienced periods of 
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unemployment or underemployment, with associated 
financial hardships and an inability to meet basic needs 
[2]. It is well-established that food insecurity can have 
deleterious short- and long-term effects on children’s 
health and development, including increased odds of 
being hospitalized, increased risk of asthma and other 
chronic health conditions, and lower test scores and 
behavioral outcomes in school [3–7].

The Supplemental Nutrition Assistance Program 
(SNAP) is an important federal food assistance program 
that assists many low-income families in becoming and 
remaining food-secure [8–12]. Approximately one-quar-
ter of all US children receive SNAP supports, represent-
ing 17 million households of SNAP recipients [13, 14]. 
Prior studies have demonstrated the positive effects of 
SNAP for both adults and children through subjective 
measures, such as associations with better self-reported 
health status in recipients, and objective measures, 
including increased birth weight and decreased likeli-
hood of underweight status among children in recipient 
households [12, 15, 16]. Reduced healthcare expendi-
tures in SNAP recipients for adults are likely a result of 
improved overall health related to better nutrition. For 
example, in those with diabetes, proposed mechanisms 
linking SNAP receipt and improved health include 
increased fruit and vegetable intake and better glycemic 
control [17]. While not the original intent of SNAP, the 
program’s measurable effects on the health of its recipi-
ents, which go beyond just alleviating hunger, raise the 
question of whether a corresponding effect on health 
care expenditures also occurs. A prior study demon-
strated that receipt of SNAP in low-income adults is 
associated with lower health care expenditures over the 
course of 24 months when compared with eligible non-
recipients [18]. However, to date, it remains unknown 
whether this association holds true among children. 
Investigating this association is important because it car-
ries significant policy and clinical practice implications. 
For example, findings could provide evidence support-
ing cost-saving, innovative partnerships between social 
services and medical homes, and for novel pediatric care 
delivery models that address food insecurity [19]. Some 
insurers and state Medicaid agencies have already begun 
to implement direct nutrition supports under value 
based care arrangements, with the explicit goal of reduc-
ing costs; the relationship between SNAP, as a robust 
pre-existing food insecurity intervention, and health care 
costs outside the adult population is deserving of fur-
ther investigation [20, 21]. Thus, in this study we used 
data from a nationally representative survey to compare 
longitudinal health care expenditures among children in 
low-income households who received SNAP to those of 
children who did not receive SNAP, while accounting for 

sociodemographic and clinical differences in program 
enrollment.

Methods
Data Source
We used the Medical Expenditure Panel Survey (MEPS) 
longitudinal data files from the years 2013 through 2017 
[22]. MEPS is a nationally-representative survey of U.S. 
households conducted annually by the Agency for Health 
Care Research and Quality, focused primarily on insur-
ance and health care expenditures. Households selected 
to participate in the survey are drawn from respondents 
to the National Health Interview Survey, and data from 
each family are collected for two calendar years, over 
the course of five rounds of interviews [23]. The survey 
is administered using computer-assisted interviews with 
response rates between 43.8% and 54.7% for the panels 
we included in this study.

Study population
We identified a study population of children (age <18 
years) residing in low-income households, defined by a 
household income <200% of Federal Poverty Level (FPL). 
This income level was selected to correspond with the 
upper limit for broad-based categorical eligibility rules 
employed in a majority of states, and to align with defini-
tions used in prior studies of SNAP enrollment on health 
outcomes [18, 23, 24]. As the objective of the study was 
to examine impacts on health care costs, we excluded 
children who did not have any health care encounters 
during the entire study period (7.3% of the sample). There 
were similar numbers of SNAP and non-SNAP enrollees 
among those with zero annual health expenditures. We 
excluded those with zero health care expenditures from 
the study because it would have been difficult to deter-
mine whether or not SNAP enrollment had any impact 
on their health care utilization; focusing on children with 
non-zero health care expenditures allows us to better iso-
late the relationship between SNAP receipt and health-
care expenditures.

Medical and sociodemographic covariates
We a priori defined a set of child- and household-level 
sociodemographic, social, and clinical covariates shown 
to predict both SNAP enrollment and health care expen-
ditures [18, 25]. We used the conceptual framework 
established by the National Academies of Science, Engi-
neering, and Medicine to identify social risk factors 
shown to impact health-related outcomes, and also based 
on the covariates selected in similar studies using MEPS 
data [3, 25, 26]. Child-level covariates included age, sex, 
race, ethnicity, insurance coverage, and special health 
care needs status. MEPS identifies children with special 
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health care needs (CSHCN) using questions adapted 
from the CSHCN Survey developed by the Child and 
Adolescent Health Measurement Initiative; these ques-
tions assess for whether or not the child uses prescribed 
medications, is limited in or prevented from doing 
things that most other children of the same age can do, 
or receives special therapy [27]. Information on race and 
ethnicity was self-reported, with imputation conducted 
by MEPS using other family members for missing/incom-
plete responses. Household-level covariates included 
census region, household size, household income rela-
tive to FPL, language the survey was conducted in, and 
the number of parents identified in the household. The 
parent-level covariates of parental education level of less 
than high school completed, unemployment, and age 
were also included.

Continuous SNAP Enrollment
We defined receipt of SNAP benefits as self-report of 
receiving continuous SNAP benefits for 24 consecutive 
months. We estimated SNAP enrollment based on a sin-
gle question which retrospectively ascertains if anyone in 
the household received benefits from the Supplemental 
Nutrition Assistance Program (SNAP) during the cal-
endar year. This question is included in the final survey 
administration of each calendar year in the sample. We 
compared this group to children with no SNAP enroll-
ment at all during the study period. We selected this 
comparison because it represented the most conserva-
tive approach for isolating the sustained longer-term 
effect of SNAP supports. Children in households who did 
not receive SNAP benefits the entire study period (e.g., 
received between 1 and 23 months of SNAP benefits) 
were excluded from the analysis to better isolate the rela-
tionship between SNAP receipt and health care expendi-
tures. SNAP receipt in the survey was defined at the level 
of the household.

Outcomes
The primary outcome measure was annual health care 
expenditures expressed in 2017 US dollars, adjusted for 
inflation using the gross domestic product price index 
[28]. Health care expenditures recorded in MEPS are 
equal to the sum of all direct payments for care provided 
during the survey period, which include out-of-pocket 
payments and payments made by Medicaid, Medi-
care, and privates insurers. This data is self-reported, 
and MEPS performs a supplementary survey of health 
care providers to validate the data that is collected from 
households [29]. Expenditure data that is missing from 
MEPS is imputed during database development using 
the “hot-deck” method, which matches events which are 
missing data with events that contain data and are similar 

on a range of predictors, selected based on the imputed 
value in question; no further edits to the data were made 
during this study [30]. We further stratified health expen-
ditures into specific health care settings and domains, 
including the emergency department (ED), inpatient hos-
pitalizations, outpatient hospital and non-hospital visits, 
and prescription medications.

Statistical analysis
We first conducted descriptive statistics of the study 
cohort to compare sociodemographic and clinical differ-
ences between those with continuous SNAP receipt and 
those without SNAP receipt. Next, we considered several 
different statistical modeling approaches for account-
ing for potential selection effects caused by families 
with higher levels of unmeasured social and/or medical 
need receiving SNAP. We did this because although we 
included a large number of covariates, it is recognized 
that unmet social needs of families often cluster, and we 
were not able to account for all potential factors in the 
model. The base model for the study was a linear regres-
sion with sample weight. The analysis was limited to the 
sub-population of children meeting the inclusion criteria, 
while retaining the entire sample to preserve the complex 
survey design.

Each linear regression model included all the previ-
ously listed covariates, including child- and parent-level 
sociodemographic characteristics and special health 
care need status in children with sampling weights and 
strata from MEPS. We used causal inference techniques 
to develop two additional models: Sensitive Model A: 1:1 
propensity score matching based on sociodemographic 
characteristics and Sensitive Model B: a linear model 
with inverse probability weighting [9]. The 1:1 matching 
used the propensity scores for SNAP receipt from all the 
previously listed covariates with a greedy algorithm and 
a caliper of 0.25. We used the propensity scores to calcu-
late inverse probability weights, which we used in a linear 
model with SNAP receipt as the only predictor [31]. All 
analysis was performed in SAS, version 9.4.

Results
Study population
The final sample included 5,626 children in low-income 
households, of whom 2,769 (49.2%) lived in households 
which reported continuous SNAP benefits for 24 consec-
utive months during the study period (Fig. 1).

Sociodemographic characteristics of children 
in SNAP‑recipient households
Among children included in our analysis (<200% FPL, 
with SNAP for 0 or 24 months), race/ethnicity, region, 
insurance coverage, presence of special health care 
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needs, parental education level, and parental report of 
poor/fair mental health were all correlated with whether 
or not any medical expenditures were reported dur-
ing the study period. The largest difference in likelihood 
of expenditures being reported was based on insurance 
coverage, in which only 71.7% of uninsured children had 
medical expenses reported, compared to 94.6% for those 
with public insurance or 94.5% with any private insur-
ance (chi-square <0.0001). Compared to low-income 
children who did not live in a household receiving SNAP, 
children receiving SNAP were more likely to be non-His-
panic Black (29.4 vs 14.0%), to have special health care 
needs (33.3 vs 21.9%), and to be covered by public insur-
ance only (94.9 vs 64.5%, P<.001 for all). SNAP recipient 
households with children were more likely to have an 
income under 100% FPL (78.3 vs 37.9%), to be headed 
by a single parent (58.8 vs 30.1%), and to have no parents 
living in the household who have completed high school 
(30.0 vs 15.7%, P<.001 for all). Parents in SNAP-recipient 

households were more likely to report fair or poor mental 
health status (13.0 vs 6.9%, P<.001) (Table 1).

Health expenditures
Compared with SNAP non-recipient children, continu-
ous SNAP-recipient children had lower unadjusted 
health care expenditures over 12- ($1222 vs $1603; 
unadjusted difference: -$381; P < .001) and 24-month 
periods ($2447 vs $3009; unadjusted difference -$562; 
P < .001). However, after adjusting for child-, parent-, 
and household-level covariates, multivariable regres-
sion modeling did not demonstrate a statistically sig-
nificant difference in health care expenditures between 
SNAP recipients and non-recipients over the course 
of the first year ($1997 vs $2256; adjusted difference: 
-$259, 95% confidence interval [CI]: -$645 to $127; 
P =.19) or over 24 months ($3538 vs $4275; adjusted 
difference: -$737, 95% CI: -$1493 to $18.66; P = .06). 
Receipt of SNAP was not associated with a statistically 

Fig. 1  Selection of the final population from the complete sample of Medical Expenditure Panel Survey respondents. Legend: “Selection of the final 
population from the complete sample of Medical Expenditure Panel Survey respondents.”
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significant difference in emergency department expen-
ditures (over 24 months: $167.27 vs $171.28; adjusted 
difference: -$4.00, 95% CI: -$49.61 to $41.60; P=0.86), 
inpatient hospital expenditures (over 24 months: 
$1434.42 vs $1856.62; adjusted difference: -$422.20, 
95% CI: -$986.43 to $142.04; P=0.14), outpatient hos-
pital-based expenditures (over 24 months: $178.63 vs 
$184.51; adjusted difference: -$5.88, 95% CI -$114.23 
to $102.48; P=0.91), outpatient office-based expendi-
tures (over 24 months: $747.94 vs $889.08; adjusted dif-
ference -$141.14, 95% -$297.79 to $15.50; P=0.08), or 
prescription medication expenditures (over 24 months: 
$622.42 vs $643.10; adjusted difference -$20.68, 95% 
CI -$198.37 to $157.02; P=0.82) (Table  2). Analysis 
using 1:1 matching and inverse probability weighting 
produced consistent results, with no statistically sig-
nificant differences in expenditures or between SNAP 
recipients and non-recipients. Most children had no 

emergency department (76.8%) or inpatient hospital 
(95.8%) expenditures.

The multivariable model used to generate this table 
included all covariates from Table 1

Discussion
In this nationally representative sample of U.S. chil-
dren, we found no statistically significant association 
between receipt of SNAP and lower health care expen-
ditures (total, emergency department, inpatient, out-
patient, prescription costs) when accounting for child-, 
parent-, and household-level sociodemographic and 
medical covariates. Consistent with previous studies, we 
found that SNAP participation is concentrated among 
families with high levels of unmet medical and social 
needs, limited parental educational attainment, and high 
rates of public insurance; the degree of vulnerability of 

Table 1  Sociodemographic characteristics of children in SNAP recipient and SNAP non-recipient households

SNAP Supplemental nutrition assistance program

Sociodemographic characteristics SNAP non-recipients 
(N=2857)

SNAP recipients (N=2769) P value

Child age, mean (95% CI) 9.1 (8.8, 9.4) 8.3 (8.0, 8.6) <.001

Male sex, No. (%) 1477 (50.7) 1406 (50.2) .70

Race and ethnicity, No. (%) <.001

  Hispanic 1672 (40.1) 1266 (33.2)

  Non-Hispanic Black 430 (14.0) 938 (29.4)

  Non-Hispanic White 541 (33.8) 384 (26.9)

  Other 273 (11.3) 204 (9.6)

Non-English primary language, No. (%) 1202 (25.5) 825 (20.3) .07

Census region, No. (%) .04

  Midwest 445 (20.6) 470 (20.3)

  Northeast 337 (13.3) 466 (16.8)

  South 1066 (37.7) 1279 (43.6)

  West 1009 (28.4) 554 (19.3)

Children with special health care needs, No. (%) 573 (21.9) 855 (33.3) <.001

Income level, No. (%) <.001

  <100% FPL 1207 (37.9) 2221 (78.3)

  100%-149% FPL 894 (17.7) 403 (16.8)

  150%-199% FPL 719 (30.8) 131 (5.0)

Insurance coverage, No. (%) <.001

  Any private 629 (29.8) 85 (4.0)

  Public only 2058 (64.5) 2642 (94.9)

  Uninsured 170 (5.7) 42 (1.1)

Household size, mean (95% CI) 4.5 (4.3, 4.6) 4.6 (4.4, 4.8) <.001

Parental age, mean (95% CI) 34.9 (34.3, 35.6) 33.1 (32.7, 33.6) <.001

Parental education level less than high school completed, No. 
(%)

573 (15.7) 806 (30.0) <.001

Parental unemployment, No. (%) 60 (2.4) 103 (5.2) <.001

Parental fair/poor mental health, No. (%) 189 (6.9) 346 (13.0) <.001

Single-parent household, No. (%) 812 (30.1) 1650 (58.8) <.001
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SNAP-recipient families underlines the importance of 
this program, regardless of cost-saving considerations.

Our results differ from those of recent studies in adult 
SNAP recipients, which have found that SNAP was asso-
ciated with lower health care expenditures [8, 18]. One 
potential reason for this discrepancy between adult and 
child health care expenditures may be that the specific 
health conditions most impacted by receipt of SNAP in 
children might exert their effects on health care expen-
ditures over a longer time period than was studied here. 
Whereas for adults, high prevalence conditions, such dia-
betes, may be more immediately impacted by food secu-
rity and manifest in  a more acute need for health care 
services [17]. We studied cumulative expenditures over 
24 months (the longest interval available in this data-
set) and did note a trend towards significance (P=0.06), 
which supports this suggestion. Further, many studies of 
SNAP’s effects on child health focus on nutrition-related 
conditions such as low birth weight and childhood obe-
sity, both of which have been found to be associated 
with significant lifetime costs [32, 33]. The results of 
this study suggest that longer time horizons, likely well 
beyond 24 months, are needed to detect the effects that 
programs which moderate food insecurity have on health 
care expenditures. It is also worth noting that per-person 
child health care expenditures are lower than expen-
ditures for adults ($2,479 per child in 2018, $5,644 per 
adult in 2018 based on MEPS data), so at baseline there 
may be less potential for short-term cost saving at base-
line in children compared to adults.

Although we note that on an unadjusted basis, SNAP 
participants experience lower health care costs, this dif-
ference is not statistically significant when accounting for 

sociodemographic and clinical differences between the 
groups in the adjusted model. This finding suggests that 
unadjusted differences in health care expenditures likely 
relate, in large part, to underlying sociodemographic and 
clinical differences between continuous SNAP enrollees 
and non-SNAP participants, and not to participation in 
the program itself. We attempted to include as compre-
hensive a set of covariates as was possible with variables 
included in the survey, and found that SNAP recipients 
had significantly more social vulnerabilities than non-
recipients, indicating that there may be other unmeas-
ured covariates present. Recognizing that we could 
not comprehensively account for all co-factors, we also 
employed two statistical approaches aimed at account-
ing, to some degree, for unmeasured selection effects. 
Both approaches showed similar, non-significant effects 
of program enrollment on outcomes.

The results of this study carry implications for public 
policy pertaining to SNAP and other nutrition assis-
tance programs. In recent years there has been vigorous 
political debate regarding the future of federal and state 
SNAP supports. On an unadjusted basis, policymakers 
may note lower (unadjusted) health care costs among 
SNAP participants, but our analysis suggests this may 
be driven primarily by the fact that SNAP participants 
often experience worse health and greater unmet social 
needs, increasing their risk for higher health care costs. 
When accounting for these differences, we note that 
over 24 months, unlike adults, children do not appear 
to have lower health care costs when enrolled in SNAP. 
It is critically important to note that the intended inter-
pretation of this study is not to suggest a lack of pro-
gram efficacy. The health and development benefits of 

Table 2  Differences in Health Care Expenditures Between SNAP Recipients and non-Recipients, Adjusted for Sociodemographic 
Characteristics

SNAP Supplemental nutrition assistance program

12 months 24 months

Mean Difference
(95% CI)

P value Mean Difference
(95% CI)

P value

Mean health care expenditures, $ -259.03 (-645.24 to 127.18) .19 -737.05 (-1492.77 to 18.66) .06

  Emergency department -6.89 (-32.32 to 18.55) .59 -4.01 (-49.61 to 41.60) .86

  Expenditures, $

  Inpatient hospital -186.87 (-482.15 to 108.41) .21 -422.20 (-986.43 to 142.04) .14

  Expenditures, $

  Outpatient hospital 17.11 (-64.96 to 99.17) .68 -5.88 (-114.23 to 102.48) .91

  Expenditures, $

  Outpatient non-hospital -6.28 (-89.80 to 77.23) .88 -141.14 (-297.79 to 15.50) .08

  Expenditures, $

  Prescription medication -6.06 (-105.85 to 93.73) .90 -20.68 (-198.37 to 157.02) .82

  Expenditures, $
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SNAP participation for low-income children have been 
well-established, including fewer days of missed school, 
improved overall reported child health, fewer asthma-
related ED visits, and improved birth outcomes, and 
these findings do not refute those points [8, 16, 34–36]. 
Instead, we apply a health care cost framework onto 
SNAP participation, as a reflection of the growing 
movement towards the integration of social care into 
health care delivery. Better recognizing food insecu-
rity and facilitating referrals to SNAP are immensely 
valuable functions for child health. Our results further 
reinforce the vulnerability of SNAP participants across 
other social domains, and suggest that expectations for 
moderating food insecurity to translate into immedi-
ate reduction in health care expenditures may be mis-
placed. We thus caution against misapplication of a 
health care financial model on a public health program 
which was not envisioned as a  source of health care 
cost-savings, but instead as a societal and public health 
investment towards improving children’s nutrition, 
health, and well-being. It is our hope that these results 
might allow policymakers to manage their expectations 
on the financial returns of the program, and to encour-
age further research into the unique mechanisms 
through which SNAP affects health in children com-
pared to adults.

Limitations of this study include the largely self-
reported nature of the data, as well as the use of 
imputed data to replace missing values in MEPS. The 
accuracy of self-reported data in MEPS may vary; for 
example, a validation study found that MEPS house-
holds were accurate in their reports of inpatient admis-
sions, but underreported ED visits by one-third [37]. 
Restricting our analysis to children limited this study’s 
sample size relative to the entire population of MEPS 
participants, most of whom are adults. Our definition 
of receipt of SNAP benefits (24 consecutive months of 
benefits) further limited the sample size by excluding 
children who received SNAP benefits over a shorter 
time period from the analysis; however, because 
we detected no statistically significant difference in 
health care expenditures when using our definition of 
SNAP receipt, there is little reason to hypothesize that 
shorter-term exposure to SNAP would have a differ-
ent effect. The version of the MEPS datasets used in 
this study did not include state-level identifiers, pre-
cluding us from using this information when adjusting 
for covariates. Finally, the longest longitudinal period 
used in this study was two years, and it is possible 
that the effects of SNAP on overall health and ensuing 
health expenditures in children could take longer than 
this relatively short time period to become apparent.

Conclusions
Using a national sample of low-income U.S. children, 
we found no significant differences  in short-term 
health care expenditures for continuous SNAP recip-
ients as compared to those who did not enroll in the 
program. Previous evidence highlights nutritional and 
development benefits of SNAP, and our results sug-
gest tempering expectations for short-term health care 
associated cost-savings with SNAP participation in 
children.

Abbreviations
SNAP: Supplemental Nutrition Assistance Program; MEPS: Medical Expenditure 
Panel Survey; FPL: Federal Poverty Level.

Acknowledgements
Not applicable

Authors’ contributions
SR, AP, YT, and AG conceptualized and designed the study, analyzed the data, 
drafted the initial manuscript, and reviewed and revised the manuscript. AB, 
EM, and MGW contributed to the conception and design of the study, inter-
pretation of data, drafted the initial manuscript, and reviewed and revised the 
manuscript. All authors approved the final manuscript as submitted and agree 
to be accountable for all aspects of the work.

Funding
No funding was secured for this analysis

Availability of data and materials
All datasets analyzed during the current study are available through the 
Medical Expenditure Panel Survey (https://​www.​meps.​ahrq.​gov/​mepsw​eb/​
data_​stats/​downl​oad_​data_​files.​jsp). All data are publicly available, and public 
access to this database is open. All datasets are de-identified.

Declarations

Ethics approval and consent to participate
This study used human data and was performed in accordance with the 
Declaration of Helsinki. The requirement for informed consent was waived by 
the Boston University Medical Center Institutional Review Board because of 
the retrospective nature of the study. This study used only publicly available, 
de-identified, data files and was approved by exemption by the Boston Medi-
cal Center Institutional Review Board.

Consent for publication
Not applicable

Competing interests
The authors have no financial relationships relevant to this article to disclose

Author details
1 Department of Pediatrics, Boston University School of Medicine, Boston 
Medical Center, 801 Albany St 2nd Floor, Boston, MA 02119, USA. 2 Present 
address is Children’s Hospital of Philadelphia, 3401 Civic Center Boulevard, 
Philadelphia, PA 19104, USA. 3 Department of Pediatrics, University of Mas-
sachusetts Medical School, 55 Lake Avenue North, Worcester, MA 01655, 
USA. 4 Department of Biostatistics, Boston University School of Public Health, 
Crosstown Center, 801 Massachusetts Ave, Boston, MA 02118, USA. 5 Depart-
ment of Pediatrics, Boston Medical Center, 801 Albany St 2nd Floor, Boston, 
MA 02119, USA. 6 Department of Population Medicine, Harvard Medical 
School, Harvard Pilgrim Health Care Institute, 401 Park Drive, Suite 401 East, 
Boston, MA, USA. 

https://www.meps.ahrq.gov/mepsweb/data_stats/download_data_files.jsp
https://www.meps.ahrq.gov/mepsweb/data_stats/download_data_files.jsp


Page 8 of 8Rogers et al. BMC Pediatrics          (2022) 22:155 

Received: 30 September 2021   Accepted: 2 March 2022

References
	1.	 Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. Household food secu-

rity in the United States in 2018 [Internet]. 2019 [cited 2019 Nov 8]. Available 
from: https://​www.​ers.​usda.​gov/​publi​catio​ns/​pub-​detai​ls/?​pubid=​94848

	2.	 Schanzenbach D, Pitts A. Estimates of Food Insecurity During the COVID-19 
Crisis: Results from the COVID Impact Survey, Week 1 (April 20–26, 2020) 
[Internet]. 2020 May [cited 2020 Aug 1]. Available from: www.​ipr.​north​weste​
rn.​edu

	3.	 Cook JT, Frank DA, Berkowitz C, Black MM, Casey PH, Cutts DB, et al. Food 
insecurity is associated with adverse health outcomes among human 
infants and toddlers. J Nutr. 2004;134(6):1432–8.

	4.	 Kirkpatrick SI, McIntyre L, Potestio ML. Child hunger and long-term adverse 
consequences for health. Arch Pediatr Adolesc Med. 2010;164(8):754–62.

	5.	 Ryu JH, Bartfeld JS. Household food insecurity during childhood and subse-
quent health status: The Early Childhood Longitudinal Study - Kindergarten 
Cohort. Am J Public Health. 2012;102(11):e50.

	6.	 Winicki J, Jemison K. Food insecurity and hunger in the kindergarten 
classroom: its effect on learning and growth. Contemp Econ Policy. 
2003;21(2):145–57.

	7.	 Howard LL. Does food insecurity at home affect non-cognitive performance 
at school? A longitudinal analysis of elementary student classroom behav-
ior. Econ Educ Rev. 2011;30(1):157–76.

	8.	 Gregory C, Rabbitt MP, Ribar DC. The Supplemental Nutrition Assistance 
Program and Food Insecurity. In: Bartfeld JS, Gundersen C, Smeeding T, Ziliak 
JP, editors. SNAP Matters: How Food Stamps Affect Health and Well-Being 
[Internet]. Palo Alto: Stanford University Press; 2015. p. 74–106. Available 
from: https://​ebook​centr​al.​proqu​est.​com/​lib/​bu/​detail.​action?​docID=​
44147​53#.

	9.	 Nord M, Golla AM, United States Department of Agriculture Economic 
Research Service. Does SNAP decrease food insecurity? Untangling the self-
selection effect [Internet]. 2009. Available from: https://​ageco​nsear​ch.​umn.​
edu/​record/​55955/

	10.	 Mabli J, Ohls J. Supplemental Nutrition Assistance Program participation is 
associated with an increase in household food security in a national evalua-
tion. J Nutr. 2015;145(2):344–51.

	11.	 Ratcliffe C, McKernan SM, Zhang S. How much does the supplemental 
nutrition assistance program reduce food insecurity? Am J Agric Econ. 
2011;93(4):1082–98.

	12.	 de Cuba SE, Chilton M, Bovell-Ammon A, Knowles M, Coleman SM, Black 
MM, et al. Loss of SNAP is associated with food insecurity and poor health in 
working families with young children. Health Aff. 2019;38(5):765–73.

	13.	 United States Department of Agriculture - Economic Research Service. 
Survey Tools [Internet]. 2019 [cited 2019 Oct 24]. Available from: https://​
www.​ers.​usda.​gov/​topics/​food-​nutri​tion-​assis​tance/​food-​secur​ity-​in-​the-​us/​
survey-​tools/

	14.	 Center on Budget and Policy Priorities. SNAP Helps Millions of Children 
[Internet]. 2017 [cited 2020 Mar 29]. Available from: https://​www.​cbpp.​org/​
resea​rch/​food-​assis​tance/​snap-​helps-​milli​ons-​of-​child​ren

	15.	 Gregory CA, Deb P. Does SNAP improve your health? Food Policy. 
2015;50:11–9 [cited 2019 Sep 6]. Available from: https://​www.​scien​cedir​ect.​
com/​scien​ce/​artic​le/​abs/​pii/​S0306​91921​40014​19.

	16.	 Almond D, Hoynes HW, Schanzenbach DW. Inside the war on pov-
erty: the impact of food stamps on birth outcomes. Rev Econ Stat. 
2011;93(2):387–403.

	17.	 Seligman HK, Lyles C, Marshall MB, Prendergast K, Smith MC, Headings A, 
et al. A Pilot Food Bank Intervention Featuring Diabetes-Appropriate Food 
Improved Glycemic Control Among Clients In Three States. Health Aff. 
2017;34(11):1956–63. [cited 2021 Dec 24]. Available from. https://​doi.​org/​10.​
1377/​hltha​ff.​2015.​0641.

	18.	 Berkowitz SA, Seligman HK, Rigdon J, Meigs JB, Basu S. Supplemental Nutri-
tion Assistance Program (SNAP) participation and health care expenditures 
among low-income adults. JAMA Intern Med. 2017;177(11):1642–9.

	19.	 Barnidge E, Stenmark S, Seligman H. Clinic-to-community models to 
address food insecurity. JAMA Pediatrics Am Med Assoc. 2017;171:507–8.

	20.	 Rosen BS, Maddox PJ, Ray N. A position paper on how cost and qual-
ity reforms are changing healthcare in America. J Parenter Enter Nutr. 

2013;37(6):796–801 13 [cited 2021 Apr 21]. Available from: http://​doi.​wiley.​
com/​10.​1177/​01486​07113​492337.

	21.	 Wiens K, Nisenbaum R, Sucha E, Aubry T, Farrell S, Palepu A, et al. Does 
housing improve health care utilization and costs? a longitudinal analysis 
of health administrative data linked to a cohort of individuals with a history 
of homelessness. Med Care [Internet]. 2021;59:S110–6 [cited 2021 May 28]. 
Available from: https://​journ​als.​lww.​com/​lww-​medic​alcare/​Fullt​ext/​2021/​
04001/​Does_​Housi​ng_​Impro​ve_​Health_​Care_​Utili​zation_​and.6.​aspx.

	22.	 Medical Expenditure Panel Survey Household Full Year Longitudinal File 
[Internet]. [cited 2020 Jul 19]. Available from: https://​meps.​ahrq.​gov/​data_​
stats/​downl​oad_​data_​files_​resul​ts.​jsp?​cboDa​taYear=​All&​cboDa​taTyp​
eY=1%​2CHou​sehold+​Full+​Year+​File&​butto​nYear​andDa​taType=​Searc​h&​
cboPu​fNumb​er=​All&​Searc​hTitle=​Longi​tudin​al

	23.	 Agency for Healthcare Quality and Resarch. Medical Expenditure Panel 
Survey Content Summary of the Household Interview [Internet]. [cited 2020 
Mar 4]. Available from: https://​meps.​ahrq.​gov/​survey_​comp/​hc_​data_​colle​
ction.​jsp

	24.	 Center on Budget and Policy Priorities. A quick guide to SNAP eligibility and 
benefits [Internet]. [cited 2019 Nov 5]. Available from: https://​www.​cbpp.​
org/​resea​rch/​food-​assis​tance/a-​quick-​guide-​to-​snap-​eligi​bility-​and-​benef​its

	25.	 Peltz A, Garg A. Food insecurity and health care use. Pediatrics. 2019;144(4).
	26.	 National Academies of Sciences Engineering and Medicine. Accounting 

for social risk factors in Medicare payment: Identifying social risk factors 
[Internet]. Washington, DC: The National Academies Press; 2016. Available 
from: http://​natio​nalac​ademi​es.​org/​hmd/​Repor​ts/​2016/​Accou​nting-​for-​
Social-​Risk-​Facto​rs-​in-​Medic​are-​Payme​nt.​aspx

	27.	 Bethell CD, Read D, Stein REK, Blumberg SJ, Wells N, Newacheck PW. Identi-
fying children with special health care needs: development and evaluation 
of a short screening instrument. Ambul Pediatr. 2002;2(1):38–48 [cited 2020 
Mar 14. Available from: https://​www.​scien​cedir​ect.​com/​scien​ce/​artic​le/​pii/​
S1530​15670​56008​10.

	28.	 Agency for Healthcare Research and Quality. Using Appropriate Price 
Indices for Expenditure Comparisons [Internet]. [cited 2020 Jul 23]. Available 
from: https://​meps.​ahrq.​gov/​about_​meps/​Price_​Index.​shtml

	29.	 Stagnitti MN, Machlin SR, Zodet MW, Saleska E, Agency for Healthcare 
Quality and Resarch. Methodology Report #32: Design, Methods, and Field 
Results of the Medical Expenditure Panel Survey Medical Provider Compo-
nent (MEPS MPC) including the Medical Organizations Survey (MOS) - 2016 
Data Year [Internet]. Rockville, MD; 2018 [cited 2020 Mar 31]. Available from: 
https://​meps.​ahrq.​gov/​data_​files/​publi​catio​ns/​mr32/​mr32.​shtml

	30.	 Machlin SR, Dougherty DD, Agency for Healthcare Quality and Resarch. 
Methodology Report #19: Overview of Methodology for Imputing Missing 
Expenditure Data in the Medical Expenditure Panel Survey [Internet]. Rock-
ville, MD; 2007 [cited 2020 Mar 31]. Available from: https://​meps.​ahrq.​gov/​
data_​files/​publi​catio​ns/​mr19/​mr19.​shtml

	31.	 Mansournia MA, Altman DG. Inverse probability weighting. BMJ. 
2016;352:i189.

	32.	 Petrou S, Sach T, Davidson L. The long-term costs of preterm birth and 
low birth weight: results of a systematic review. Child Care Health Dev. 
2001;27(2):97–115 Mar 1 [cited 2020 Apr 14];Available from: http://​doi.​wiley.​
com/​10.​1046/j.​1365-​2214.​2001.​00203.x.

	33.	 Finkelstein EA, Graham WCK, Malhotra R. Lifetime direct medical costs of 
childhood obesity. Pediatrics. 2014;133(5):854–62.

	34.	 Bronchetti ET, Christensen G, Hoynes HW. Local food prices, SNAP purchas-
ing power, and child health. J Health Econ. 2019;68:102231.

	35.	 Heflin C, Arteaga I, Hodges L, Ndashiyme JF, Rabbitt MP. SNAP benefits and 
childhood asthma. Soc Sci Med. 2019;220:203–11.

	36.	 Ettinger de Cuba SA, Bovell-Ammon AR, Cook JT, Coleman SM, Black MM, 
Chilton MM, et al. SNAP, young children’s health, and family food security 
and healthcare access. Am J Prev Med. 2019;57(4):525–32.

	37.	 Zuvekas SH, Olin GL. Validating household reports of health care use 
in the medical expenditure panel survey. Health Serv Res. 2009;44(5 Pt 
1):1679–700.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.ers.usda.gov/publications/pub-details/?pubid=94848
http://www.ipr.northwestern.edu
http://www.ipr.northwestern.edu
https://ebookcentral.proquest.com/lib/bu/detail.action?docID=4414753
https://ebookcentral.proquest.com/lib/bu/detail.action?docID=4414753
https://ageconsearch.umn.edu/record/55955/
https://ageconsearch.umn.edu/record/55955/
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools/
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools/
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools/
https://www.cbpp.org/research/food-assistance/snap-helps-millions-of-children
https://www.cbpp.org/research/food-assistance/snap-helps-millions-of-children
https://www.sciencedirect.com/science/article/abs/pii/S0306919214001419
https://www.sciencedirect.com/science/article/abs/pii/S0306919214001419
https://doi.org/10.1377/hlthaff.2015.0641
https://doi.org/10.1377/hlthaff.2015.0641
http://doi.wiley.com/10.1177/0148607113492337
http://doi.wiley.com/10.1177/0148607113492337
https://journals.lww.com/lww-medicalcare/Fulltext/2021/04001/Does_Housing_Improve_Health_Care_Utilization_and.6.aspx
https://journals.lww.com/lww-medicalcare/Fulltext/2021/04001/Does_Housing_Improve_Health_Care_Utilization_and.6.aspx
https://meps.ahrq.gov/data_stats/download_data_files_results.jsp?cboDataYear=All&cboDataTypeY=1%2CHousehold+Full+Year+File&buttonYearandDataType=Search&cboPufNumber=All&SearchTitle=Longitudinal
https://meps.ahrq.gov/data_stats/download_data_files_results.jsp?cboDataYear=All&cboDataTypeY=1%2CHousehold+Full+Year+File&buttonYearandDataType=Search&cboPufNumber=All&SearchTitle=Longitudinal
https://meps.ahrq.gov/data_stats/download_data_files_results.jsp?cboDataYear=All&cboDataTypeY=1%2CHousehold+Full+Year+File&buttonYearandDataType=Search&cboPufNumber=All&SearchTitle=Longitudinal
https://meps.ahrq.gov/data_stats/download_data_files_results.jsp?cboDataYear=All&cboDataTypeY=1%2CHousehold+Full+Year+File&buttonYearandDataType=Search&cboPufNumber=All&SearchTitle=Longitudinal
https://meps.ahrq.gov/survey_comp/hc_data_collection.jsp
https://meps.ahrq.gov/survey_comp/hc_data_collection.jsp
https://www.cbpp.org/research/food-assistance/a-quick-guide-to-snap-eligibility-and-benefits
https://www.cbpp.org/research/food-assistance/a-quick-guide-to-snap-eligibility-and-benefits
http://nationalacademies.org/hmd/Reports/2016/Accounting-for-Social-Risk-Factors-in-Medicare-Payment.aspx
http://nationalacademies.org/hmd/Reports/2016/Accounting-for-Social-Risk-Factors-in-Medicare-Payment.aspx
https://www.sciencedirect.com/science/article/pii/S1530156705600810
https://www.sciencedirect.com/science/article/pii/S1530156705600810
https://meps.ahrq.gov/about_meps/Price_Index.shtml
https://meps.ahrq.gov/data_files/publications/mr32/mr32.shtml
https://meps.ahrq.gov/data_files/publications/mr19/mr19.shtml
https://meps.ahrq.gov/data_files/publications/mr19/mr19.shtml
http://doi.wiley.com/10.1046/j.1365-2214.2001.00203.x
http://doi.wiley.com/10.1046/j.1365-2214.2001.00203.x

	Supplemental Nutrition Assistance Program participation and health care expenditures in children
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Data Source
	Study population
	Medical and sociodemographic covariates
	Continuous SNAP Enrollment
	Outcomes
	Statistical analysis

	Results
	Study population
	Sociodemographic characteristics of children in SNAP-recipient households
	Health expenditures

	Discussion
	Conclusions
	Acknowledgements
	References


