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Abstract

The Affordable Care Act’s Medicaid expansion to individuals with adults under 138 percent

of the federal poverty level led to insurance coverage for millions of Americans in participat-

ing states. This study investigates Medicaid expansion’s potential spillover participation in

the Supplemental Nutrition Assistance Program (SNAP; formerly the Food Stamp Program).

In addition to providing public insurance, the policy connects individuals to SNAP, affecting

social determinants of health such as hunger. We use difference-in-differences regression

to estimate the effect of the Medicaid expansion on SNAP participation among approxi-

mately 414,000 individuals from across the United States. The Current Population Survey is

used to answer the main research question, and the SNAP Quality Control Database allows

for supplemental analyses. Medicaid expansion produces a 2.9 percentage point increase

(p = 0.002) in SNAP participation among individuals under 138 percent of federal poverty.

Subgroup analyses find a larger 5.0 percentage point increase (p = 0.002) in households

under 75 percent of federal poverty without children. Able-Bodied Adults Without Depen-

dents (ABAWDs) are a category of individuals with limited access to SNAP. Although they

are a subset of adults without children, we found no spillover effect for ABAWDs. We find an

increase in SNAP households with $0 income, supporting the finding that spillover was

strongest for very-low-income individuals. Joint processing of Medicaid and SNAP applica-

tions helps facilitate the connection between Medicaid expansion and SNAP. Our findings

contribute to a growing body of evidence that Medicaid expansion does more than improve

access to health care by connecting eligible individuals to supports like SNAP. SNAP recipi-

ents have increased access to food, an important social determinant of health. Our study

supports reducing administrative burdens to help connect individuals to safety net pro-

grams. Finally, we note that ABAWDs are a vulnerable group that need targeted program

outreach.
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Introduction

The Affordable Care Act (ACA) Medicaid expansion is one of the most significant recent pub-

lic investments in health insurance. The ACA was designed as a comprehensive reform of

health care in the United States, and one of its priorities was to reduce uninsurance. Medicaid,

the primary public health insurance program for low-income individuals, was previously only

available in many states to children and limited categories of adults such as the elderly, dis-

abled individuals, and pregnant women. The ACA authorized an expansion of Medicaid, and

mandated states to begin enrolling adults under 138 percent of the federal poverty level (FPL)

in the program by 2014. Unlike past Medicaid provisions for adults, the ACA expansion had

no categorical requirement such as needing to be a parent or have a disability. A Supreme

Court ruling in 2012, however, recast the mandate as a state option. Twenty-five states, includ-

ing the District of Columbia, implemented the expansion when it first became available in Jan-

uary 2014. Others have since joined and there are 39 participating states at the time of writing

[1].

Medicaid expansion produced reductions in uninsurance that exceed improvements in

non-expansion states [2–4], but research is finding that its effects go beyond improving cover-

age. The expansion increased access to and use of health care, even among hard-to-reach sub-

populations [3–5]. Studies find that the expansion led to improvements in self-reported health

[6], reduced hospital readmissions [7], and reduced mortality rates [8]. It also made health

care more affordable and improved financial security [9, 10]. The ACA expansion is such a

large shift in social policy that it had the potential to produce spillover effects that go beyond

the widely known “welcome mat” enrollments of already-eligible individuals into Medicaid

[11]. An important question in an evaluation of the Medicaid expansion is whether it had

effects on health or well-being through enrollment in other social safety net programs.

The Supplemental Nutrition Assistance Program (SNAP)

SNAP (formerly the Food Stamp Program) is a federal program that provides monthly food

purchasing assistance to improve the nutrition of low-income households [12]. The program

is disbursed through Electronic Benefit Transfer (EBT) cards, which function like debit cards.

Eligibility and benefit amounts are determined at the household level, unlike individual pro-

grams such as Medicaid. Households that are larger or have lower incomes are eligible for

greater benefit amounts. The program has also seen a range of expansions and cutbacks over

time in response to political and economic changes [13]. Reform of the welfare system in 1996

reduced the role of cash welfare in protecting families against poverty; in its place, SNAP has

emerged as one of the largest and most effective anti-poverty programs [14, 15], especially dur-

ing recessionary periods [16].

A review of the literature on social determinants highlights SNAP and other nutritional

supports as investments that can improve health outcomes [17]. SNAP has been found to sig-

nificantly reduce child food insecurity and improve child health [18]. Research has found that

in utero exposure to the program improved birth outcomes and reduced infant mortality [19].

Children exposed to the program have a reduced incidence of metabolic syndrome as adults,

suggesting there are long-run health effects [20]. The program also improves diet quality and

can reduce the likelihood of obesity among adults [21]. However, like all public programs,

there are a variety of reasons eligible individuals do not participate [22, 23].

Why Medicaid might affect SNAP

Barriers to participation in programs such as Medicaid and SNAP include transaction costs,

stigma, and poor access to information. Transaction costs include collecting documentation
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and traveling to an agency to apply [24]. Administrative complexity was found to be an espe-

cially important barrier to enrolling children of Latino and Asian backgrounds [25], reflecting

a need for culturally and linguistically appropriate outreach. Two randomized social experi-

ments have found that assistance with applying improves SNAP participation [26, 27], show-

ing that reducing transaction costs is an effective strategy to increase enrollment. When the

potential benefit is high enough, overcoming transaction costs is more worthwhile. A study of

low-income immigrant families found that having a greater number of eligible children pre-

dicted a higher likelihood of Medicaid enrollment [28], suggesting that transaction costs play a

role separate from stigma.

Stigma associated with programs may result in a situation where some eligible people prefer

not to participate [29]. Experimental evidence finds that outreach materials highlighting a lack

of stigma improves individuals’ response to SNAP outreach relative to standard materials [27].

Finally, having poor access to information could mean that eligible individuals have not heard

of a program at all, or do not know that they qualify. We know from past research that some

individuals are more likely to overcome information barriers. An early experimental study

found, for example, that the lowest-income individuals—who stood to receive large benefit

amounts reflecting their greater need—were more likely to have heard of SNAP [30]. Simply

providing information increased SNAP enrollment among older adults with Medicaid relative

to a control group in a randomized study [26].

Income eligibility for Medicaid and SNAP had significant overlap prior to the ACA, espe-

cially for parents, and the overlap stood to grow for childless adults in Medicaid expansion

states [31]. Under the ACA expansion, Medicaid covers nearly all adults up to 138 percent of

federal poverty, which is similar to the SNAP income limit. States can be more generous with

eligibility criteria, but at a minimum SNAP covers households up to 130 percent of FPL that

meet additional requirements [32]. The two programs target similar populations in terms of

income, and the Medicaid expansion had the potential to reduce some barriers to SNAP

enrollment.

The Medicaid expansion could have reduced transaction costs associated with applying for

SNAP since enrolling in Medicaid could reduce the burden of applying for another program if

the offices are located in the same place. The expansion also offers a range of options for states

to reduce administrative burden and increase enrollment. Expansion states can train staff in

assister roles to facilitate enrollment in Medicaid, and allow rapid pre-screening of eligibility

[33]. In terms of aligning Medicaid and SNAP, options include data sharing across the pro-

grams to enroll and recertify, and aligning recertification timelines to reduce applicants’ bur-

den [34]. Express Lane measures, which were initially used to automatically or more easily

enroll children in public health insurance programs using data from other programs [35], can

be employed to enroll adults in Medicaid through an ACA provision [36]. In some states that

relied on the federal health insurance marketplace, local organizations deployed ACA health-

care navigators. Navigators are staff funded by federal grants to help enroll individuals into

marketplace health insurance even if they have low health insurance literacy or are distrustful

of government programs [37]. It is likely that navigators guide eligible low-income adults to

Medicaid in expansion states, possibly along with other safety net programs. While not as

direct a link between Medicaid and SNAP as Express Lane measures, the navigators would

operate in the direction we hypothesize (i.e., Medicaid to SNAP). Finally, in some states, Med-

icaid and SNAP applications are jointly processed, meaning that there is automatic consider-

ation for SNAP when an individual applies for Medicaid. This, too, could have helped

Medicaid expansion connect individuals to SNAP benefits (or the other way around).

The ACA may have reduced the stigma associated with Medicaid. It required individuals to

have health insurance through its individual mandate, and authorized the expansion of
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Medicaid as one of the ways to help people comply with the law. The mandate made excep-

tions for those who met certain financial requirements (and has since been effectively repealed

[38]), but while it was in force, it conveyed the message that health insurance was required by

law. These provisions may have reduced Medicaid’s stigma by making participation “manda-

tory” for those who would otherwise be uninsured. Qualitative research has found that health

care navigators did not question individuals’ worthiness for health insurance in the ways docu-

mented for SNAP or other programs [39], supporting the idea that stigma associated with

health insurance is low in the context of the ACA. Finally, but importantly, uninsured individ-

uals can be enrolled in Medicaid by clinics or hospitals after receiving health services. Provid-

ers should be motivated to enroll eligible low-income patients in Medicaid to ensure payment

for their services, and their actions both reduce transaction costs and circumvent the issue of

stigma for the applicant.

Information costs may also have decreased with the ACA Medicaid expansion.

Medicaid was already one of the largest and most well-known social programs, but the

ACA expansion further publicized the program at the national level, and participating states

conducted print, radio, and billboard campaigns to further improve the target population’s

information about the program [33]. And the additional information cost of learning about

another program such as SNAP can decline substantially when there is physical co-location of

program offices, or once an applicant has begun to engage with a government employee.

Related research

The few studies on the relationship between Medicaid expansions and SNAP show there are

links between new Medicaid eligibility and spillover effects on SNAP, and provide an impor-

tant baseline of results to which to compare our findings. Early work by Yelowitz found that

Medicaid expansions to children that began in the 1980s led to a 0.22 percentage point (or

about 3 percent) increase in SNAP participation [40]. A study by Agirdas focused on several

states that expanded Medicaid in the early 2000s to adults, most of whom were childless; com-

paring more affected counties to less affected ones, the author estimated a 0.49 percent

increase in SNAP participation [41]. Baicker et al. found in the Oregon Health Insurance

Experiment, which notably targeted adults, being randomly selected for a Medicaid application

opportunity produced a 2.5 percentage point (4 percent) increase in SNAP participation [42].

Based on these pre-ACA findings, it is reasonable to investigate the ACA Medicaid expansion

for possible effects on SNAP participation.

Researchers have been building evidence that the ACA Medicaid expansion affects SNAP.

Lanese et al. showed that the expansion combined with outreach led to about a 10 percent par-

ticipation increase in SNAP [43]. Burney et al. found increases in SNAP participation, with

strong effects for households with very low incomes [44]. Schmidt et al. analyze counties along

borders separating ACA expansion states from non-expansion states; their preferred approach

finds that expansion leads to about a 0.6 percentage point (4 percent) increase in SNAP [45].

Most of the effects translate to around a 3 to 4 percent increase in SNAP. In the Lanese et al.

study, the authors found an (insignificant) effect size under 4 percent for expansion states

without outreach that was not statistically distinguishable from their larger estimate for expan-

sion states with outreach, suggesting that their average effect could be closer to the findings in

the other studies we describe.

Able-Bodied Adults Without Dependents (ABAWDs) typically have to meet additional

work requirements to receive SNAP. This population is of policy interest because safety net

programs tend to target working adults or families with children, meaning that ABAWDs who

are not working are vulnerable to falling through the cracks even if they have very high need.
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Households without children are not exactly equivalent to those with ABAWDs; having elder

care responsibilities, being 50 years of age or older, or having a disability are examples of rea-

sons a non-working adult would be exempt from the ABAWD work requirements. ABAWDs

are not completely barred from SNAP, but their access to the program is very limited. They

may access SNAP for three months every three years before reaching a time limit; after that,

they could be ineligible for the program even when working [46]. States also have discretion to

allow non-working ABAWDs to participate provided they do not make up more than 15 per-

cent of the state’s SNAP caseload [47, 48]. The work requirements were broadly waived in

most of the country during the Great Recession because of reduced employment opportuni-

ties, with states and localities shedding waivers as their economies improved [49, 50]. One of

the key findings in the Burney et al. work is that the effect of Medicaid expansion on SNAP is

especially strong for households without children, which they interpret as households made up

of ABAWDs. However, identifying ABAWDs in secondary data is difficult because most

sources do not have sufficient information to determine whether, for example, an individual

has care responsibilities for an elder. Like the Burney et al. study, our project investigates

households without children, but we do not assume that members are ABAWDs; instead, we

analyze ABAWDs in data where they may be more accurately identified.

Baicker et al., Schmidt et al., Lanese et al., and Burney et al. provide the most relevant con-

text for our work because they evaluate recent Medicaid expansions to adults, a group that his-

torically lacked eligibility unless they met specific categorical requirements. The Oregon

experiment used the gold-standard research design of random assignment, but its findings are

based on a homogenous population in a single state. The study sample was over 80 percent

white and over 80 percent non-Latino, with more than 90 percent indicating English as their

preferred language [51]. The border-county study is compared similar communities to each

other and covered a broad geography, but large swaths of the US were excluded because they

and their neighbors made the same Medicaid expansion decision [45]. This was likely to over-

represent rural communities like those on the New York State border with Pennsylvania while

excluding dominant population centers like New York City and all of California.

Our study complements and extends the work of these authors. We endeavor to understand

how Medicaid expansion affects SNAP participation, including studying which individuals

experience spillover, and how spillover might occur. Like the Lanese et al. and Burney et al.

studies, we include all of the US. Lanese et al. produced evidence that the expansion plus out-

reach was effective in enrolling individuals in SNAP, but their study did not investigate what

types of outreach worked, or for which groups. We build on their work by investigating poten-

tial mechanisms for connecting individuals to SNAP, and we do so for subgroups. We also

extend the Burney et al. work by analyzing ABAWDS, an especially vulnerable group of low-

income adults, in a way that distinguishes them among the broader group of adults without

children.

Hypotheses

This study investigates several related hypotheses: first, the ACA Medicaid expansion produces

a spillover increase in participation in SNAP and, since benefits are disbursed to households,

any spillover participation into SNAP would affect members not targeted by the insurance

expansion such as children. Because households with children have more access to safety net

programs generally, our second hypothesis is that the presence of children in a household pre-

dicts a larger effect. Our third hypothesis is that the spillover effect may be concentrated

among the poorest eligible households, who have the greatest need for nutritional assistance

and consequently, stand to receive larger benefit amounts from SNAP [30]. Our final
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hypothesis is that ABAWDs, who have limited access to safety net programs, but who gained

eligibility for Medicaid in the expansion, will have large spillover effects; this would be consis-

tent with the Burney et al. findings.

Methods

Data

We analyze publicly-available data from the Annual Social and Economic Supplement (ASEC)

of the Current Population Survey (CPS) organized by the Integrated Public Use Microdata

Series [52]. The CPS is an ongoing series of monthly national surveys of the labor force con-

ducted by the US Census Bureau. The ASEC Supplement contains data on a large, nationally

representative sample of households and includes information on sociodemographic charac-

teristics and participation in public programs. It references the previous calendar year in its

question about SNAP participation, our outcome of interest. Data from 2011 to 2020 therefore

result in an analysis period from 2010 to 2019.

We also estimate supplementary models using publicly-available SNAP Quality Control

Database (SNAP QC) to describe changes to characteristics of participating households that

are difficult to verify in other data sources [53]. SNAP QC is an administrative dataset contain-

ing monthly representative samples of SNAP households submitted by state agencies to the

federal government for program oversight. These data include only participating households.

We use the SNAP QC to estimate changes to the monthly benefit amount for participants. We

also use it to investigate whether there was a change to the types of households participating.

We analyze the number of SNAP households with no income at all, and the number with an

ABAWD member. We expect that ABAWD households have substantial overlap with the

households without children we study in the CPS ASEC, but it is likely more reliable to analyze

ABAWDs in the administrative data, where their status is explicitly flagged. We reorganize the

SNAP QC fiscal year data from 2010 to 2019 into calendar years 2010 to 2019 (2019 is a partial

year).

Our final data source is the Current Population Survey’s December Supplement, which

includes monthly SNAP participation [52]. A handful of states—Indiana, Michigan, New

Hampshire, Louisiana, and Alaska—expanded Medicaid in months other than January. Study-

ing these states illustrates whether SNAP receipt patterns varied with respect to the expansion

timing. We use the December CPS from 2014 to 2016 since only these are the only years in our

study period containing mid-year expansions. Documentation from the Kaiser Family Foun-

dation is used to define the presence and timing of ACA Medicaid expansions for each state

and year [1]. We obtain state-by-year unemployment rates from the Bureau of Labor Statistics

[54], and state-by-year indicators of ABAWD work requirement waivers from the US Depart-

ment of Agriculture Food and Nutrition Service, organized by the Center on Budget and Pol-

icy Priorities [50].

The CPS ASEC study population includes individuals with family incomes under 138 per-

cent of the federal poverty level. We calculate income as a percentage of the federal poverty

level using ASEC data on income and family size, and published federal Health and Human

Services annual poverty guidelines. Study participants can be any age, but they must reside

with a household member between 18 and 64 years old, the age group targeted by the Medicaid

expansion. We use the full population available in the SNAP QC, and all SNAP participants in

the December CPS. The Public Policy Institute of California Institutional Review Board con-

ducted an exempt human subjects review, and approved this study in writing.
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Estimation

Not all states participated in the ACA Medicaid expansion, and there was inconsistent timing

among those that did [1]. This state-time variation in implementation provides a natural

experiment for investigating the relationship between the two programs. We use a difference-

in-differences strategy to estimate the effect of the Medicaid expansion on SNAP receipt using

the CPS ASEC (Eq 1). The outcome Y represents binary SNAP receipt (yes/no), and Postexp is

an indicator of the post-expansion period for Medicaid expansion states; this variable changes

from 0 to 1 in the calendar year containing a state’s expansion. χ contains individual covari-

ates: binary sex, continuous age and its square, binary marital status, indicators for race and

Latino ethnicity, indicators for educational attainment of the household head, continuous fam-

ily size, continuous number of minor children in the family, continuous income and its square.

Indicators of characteristics such as race, ethnicity, and education level control for systematic

differences in safety net program access attributable to language, information, discrimination,

and other factors we are unable to capture explicitly in this study. All of the individual-level

characteristics are from the CPS ASEC. ω contains state-year unemployment rates and indica-

tors of ABAWD waivers. Full sets of state and year fixed effects are indicated by γ and δ, and η
and ε represent state and individual disturbances. The subscripts i, s, and t reference individu-

als, states, and years, respectively.

Υist ¼ a0 þ b1Postexpst þ b2w
0

it þ b3ost þ gs þ dt þ Zst þ εist ð1Þ

We estimate linear probability models, and coefficients are interpretable as percentage

point changes in likelihood of receiving SNAP. In Eq 1, our parameter of interest is β1, the

effect of the Medicaid expansion on SNAP participation. The models are estimated for the full

study sample and for subgroups defined by income and the presence of children in the house-

hold. SNAP has additional work requirements for ABAWDs, meaning that there is an impor-

tant hurdle that many non-parents must clear before gaining access, although not all non-

parents are ABAWDs. For brevity, we refer to study members living in households with chil-

dren as individuals “with children,” and to their counterparts in households without children

as “without children.”

Although all of the individuals targeted by the Medicaid expansion are low-income, we

stratify analyses by income to investigate potential heterogeneity of effects for different groups.

We were interested in investigating this based on the past finding that, even within a group eli-

gible for SNAP, the lowest-income individuals were most familiar with the program [30]. We

use a cut point of 75 percent of FPL. This is close to the mean and the median income of the

sample, making it a natural choice for defining income subgroups. Those at 75 percent of FPL

have extremely low incomes and high need for nutritional assistance; in 2019, a family of four

at this income level would earn less than $20,000.

Analyses of SNAP benefit amounts and household characteristics use the SNAP QC data

and follow Eq 2. Here, study units are households, weighted to be representative and then aver-

aged by state-year, rather than individuals. The outcomes, represented by W, are the monthly

benefit amount in continuous dollars, the continuous number of SNAP households with $0

income, or the continuous number of households with an ABAWD member. We control for

aggregate covariates that vary at the state-year level in υ: the maximum SNAP benefit amount,

unemployment rates, and presence of ABAWD waivers. State and year fixed effects are con-

trolled in ρ and z, and ξ represents state-year disturbances. The SNAP QC supplemental mod-

els are estimated as ordinary least-squares, and we interpret the coefficient estimate for the

Medicaid expansion period, ϕ1. In all CPS ASEC and SNAP QC models, standard errors are
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robust to heteroskedasticity and clustered by state [55]. We use Stata MP versions 14 and 16.

Wst ¼ c0 þ �1Postexpst þ �2st þ rs þ zt þ xst ð2Þ

Parallel trends assumption

We analyze pre-expansion trends to determine whether the parallel trends assumption under-

lying a causal interpretation of our difference-in-differences model is plausible. An event study

version of difference-in-differences accounts for the fact that states expanded Medicaid in

varying years. Eq 3 shows how SNAP participation is modeled using Exp, an indicator of being

an expansion state and Relyr, the year relative to expansion year (2014 for non-expansion

states). The terms X, w, g, d, n, and e are analogues of χ, ω, γ, δ, η, and ε from Eq 1.

Yist ¼
X

j

ajExpsRelyrsj þ b2X0it þ b3wst þ gs þ dt þ nst þ eist

with j 2 f� 3; � 2; � 1; 0; 1; 2þg

ð3Þ

The aj terms illustrate how SNAP participation changed relative to the timing of Medicaid

expansion. For parallel trends to be plausible, a-3, a-2, a-1 should be close to zero since they cap-

ture the differences in SNAP between expansion and non-expansion states in the years just

before expansion. The coefficients a0, a1, a2+ represent differences in the year of expansion, the

first year after, and two or more years after; being greater than zero would lend support to our

hypothesis. The aj terms follow the desired patterns, and are consistent with a causal interpre-

tation of the main model (Fig 1).

Placebo tests

We explore whether our findings reflect a phenomenon other than Medicaid expansion’s effect

on SNAP with placebo tests. If something were driving changes to SNAP that happened to

Fig 1. An event study test of the parallel trends assumption. +p<0.10 Differences in SNAP participation shown for

Medicaid expansion status versus non-expansion states, relative to expansion year. Ninety-five-percent confidence

intervals shown. Data source is the Current Population Survey ASEC, 2011–2020 (reporting periods 2010–2019).

https://doi.org/10.1371/journal.pone.0267244.g001

PLOS ONE The Affordable Care Act Medicaid expansion and spillover participation in SNAP

PLOS ONE | https://doi.org/10.1371/journal.pone.0267244 May 4, 2022 8 / 20

https://doi.org/10.1371/journal.pone.0267244.g001
https://doi.org/10.1371/journal.pone.0267244


coincide with the timing of Medicaid expansion, the unrelated driver likely affected individuals

beyond those who signed up for Medicaid. In the first placebo test, we conduct the difference-

in-differences model for low-income individuals in households with only senior citizen mem-

bers. No household members are eligible for Medicaid expansion, but they could be affected

by an unrelated driver, and are not barred from taking up SNAP. We conduct a similar test

using low-income individuals who have employer-supplied insurance. Some may switch from

private coverage to Medicaid mid-year or enroll in Medicaid and employer coverage at the

same time; we include these individuals in our analysis. However, the majority of low-income

individuals with employer coverage are unlikely to be connected to SNAP through Medicaid

expansion since they have private coverage. One weakness is that, by definition, the group ana-

lyzed is employed, and they have higher income on average than the main study group; conse-

quently, they may not be as likely to seek out SNAP. Positive SNAP takeup findings in either

test would challenge our interpretation of the main models. Null results in these placebo tests

would help support our findings.

Study limitations

Our study contributes new evidence on an important policy topic, but it has limitations. Anal-

yses are at the state-year level and do not capture what may be important administrative differ-

ences at the local level or seasonal changes in enrollment and recertification in Medicaid and

SNAP. Our investigations of mechanisms focus on certain official policies that could facilitate

a spillover effect on SNAP participation. They do not cover important unofficial policies such

as attitudes, biases, or intentional delays by front-line workers, sometimes called “street-level

bureaucracy,” that can strongly encourage or discourage participation [56]. Although we ana-

lyze certain subgroups, our findings are still average effects of expansion on low-income adults

and not the reflection of any particular individual experiences. In particular, we note that our

study defines expansion in a binary way, averaging states with large parental expansions with

ones with small or no changes for parents despite the Medicaid expansion. This limitation

biases our findings towards the null, so it should not lead to an overstatement of findings.

Finally, our study is not designed to follow individuals over time to assess fluctuating program

eligibility, churning enrollment, or other changes to participation in Medicaid or SNAP. The

limitations of this study point to areas of future research, which we discuss later.

Results

Fig 2 shows growing national participation in SNAP between 2010 and 2013 among the study

population, followed by a decrease that reflects recovery from the recession [57]. Since the first

Medicaid expansions began in 2014, any effect that the reform may have produced on SNAP

would be in the context of the national decline in participation.

Verification of changes to Medicaid

Though many studies have documented that Medicaid expansion successfully increased Med-

icaid coverage for low-income adults [58], we verify that this change is detectible in our data

and study population as a preliminary step. We estimate the effect of the expansion on Medic-

aid coverage using the difference-in-differences approach described in Eq 1. The results are

highly significant increases in Medicaid coverage (S1 Appendix), confirming it is reasonable to

investigate downstream effects such as SNAP participation.
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Main findings on SNAP participation

The Medicaid expansion produced a highly significant 2.9 percentage point increase

(p = 0.002) in SNAP participation. This translates to about a 7 percent increase (relative to the

mean) during a period of declining national SNAP participation (Table 1). Effects are about

2.4 percentage points for those with children, and 3.5 percentage points for those without chil-

dren. These estimates are all significantly different from zero, but the 13 percent increase for

those in all-adult study households is especially meaningful, since their average SNAP partici-

pation rate is much lower than for those with children (27.7 percent versus 47.8 percent).

The very-low-income individuals without children experience a large (5.4 percentage

point) increase in SNAP participation, translating to more than a 19 percent increase

(Table 2). The first column of Table 2 shows the overall results by income. Those between 75

Table 1. ACA Medicaid expansion effects on SNAP receipt by household composition.

In all HHs In HHs with In HHs with

Children No Children

Effect of Medicaid Expansion 0.029�� 0.024� 0.035��

Robust standard error (0.009) (0.011) (0.013)

P-value 0.002 0.030 0.007

N 413893 306533 107360

Mean of dependent variable 0.416 0.478 0.277

�p<0.05

��p<0.01

Data source is the Current Population Survey ASEC, 2011–2020 (reporting periods 2010–2019). All 50 states and DC

are included. Difference-in-differences regressions are linear probability models using survey weights. The unit of

analysis is the individual, and stratification is by presence of children in the household. Standard errors in

parentheses are robust to heteroskedasticity and clustered by state.

https://doi.org/10.1371/journal.pone.0267244.t001

Fig 2. National trend in SNAP participation. Data source is the Current Population Survey ASEC, 2011–2020

(reporting periods 2010–2019). All 50 states and DC are included.

https://doi.org/10.1371/journal.pone.0267244.g002
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and 138 percent of FPL have a 2.4 percentage point SNAP increase due to Medicaid expansion,

while those under 75 percent of FPL have a 3.3 percentage point increase. Individuals with

children have the same effect size of 2.4 percentage points regardless of how low income their

households are (Table 2 center column), although precision declines to marginal significance

(p<0.10) for these estimates. Among those with no children, all of the effect is concentrated in

the lowest income group (Table 2, third column). Although the entire study population is low-

income, the gradations of income mattered, and the poorest adults without children experi-

ence the largest and most meaningful SNAP increases due to the Medicaid expansions.

Changes to benefit amounts, participating households

SNAP benefit amounts, which average around $258 per month in the study period, do not

change as a result of Medicaid expansion (Table 3). However, there is a small increase in the

number of households with $0 income. Together with the main results, we interpret these find-

ings to mean that the Medicaid expansion may have helped SNAP reach the most destitute

households with deep need for food assistance.

Because individuals without children experience the largest increases in SNAP in both

absolute and relative measures, we investigate whether Medicaid expansion increased the

number of SNAP households participating that have ABAWD members. If this were the case,

the Medicaid expansion would be a connection to SNAP for vulnerable individuals who have

limited access to the safety net. However, analysis of participating households shows no change

to the number with an ABAWD member as a result of Medicaid expansion (Table 3). We

showed earlier that households without children have increased SNAP participation following

expansion; this is consistent with Burney et al.’s findings. However, we find no evidence that

ABAWDs’ access specifically improves. The ACA Medicaid expansion’s lack of categorical

Table 2. ACA Medicaid expansion effects on SNAP receipt by household income and composition.

75–138% FPL

In all HHs HHs w/ Children HHs w/o Children

Effect of Medicaid Expansion 0.024� 0.024+ 0.022

Robust standard error (0.012) (0.013) (0.016)

P-value 0.042 0.069 0.183

N 206692 149764 56928

Mean of dependent variable 0.355 0.394 0.275

<75% FPL

In all HHs HHs w/ Children HHs w/o Children

Effect of Medicaid Expansion 0.033�� 0.024+ 0.050��

Robust standard error (0.010) (0.012) (0.015)

P-value 0.002 0.051 0.002

N 207201 156769 50432

Mean of dependent variable 0.476 0.557 0.279

+ p<0.10

�p<0.05

��p< 0.01

Data source is the Current Population Survey ASEC, 2011–2020 (reporting periods 2010–2019). All 50 states and DC

are included. Difference-in-differences regressions are linear probability models using survey weights. The unit of

analysis is the individual, and stratification is by income and presence of children in the household. Standard errors

in parentheses are robust to heteroskedasticity and clustered by state.

https://doi.org/10.1371/journal.pone.0267244.t002
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requirement means that the policy has the potential to be a point of entry to the safety net for

ABAWDs. Either this does not occur, or alternately, Medicaid enrollment fails to produce

engagement in SNAP. Medicaid enrollment information is not in the SNAP QC, and

ABAWDs are difficult to identify accurately in large survey data such as the CPS because to do

so would require information about care responsibilities and disability. Answering the ques-

tion of ABAWD engagement in Medicaid is beyond the capability of our study, but it is an

important one for future research to take up with appropriate data.

Sensitivity tests of main findings

An alternate approach using low education rather than income to define the study population

also finds that Medicaid expansion led to SNAP participation (S3 Appendix). The main models

analyze individuals with incomes under 138 percent of federal poverty, but income is poten-

tially endogenous to new Medicaid availability since families can adjust their income (e.g., by

working fewer hours) to meet the program’s income requirements. If this kind of behavior

were common in states that expanded Medicaid, our study’s key estimates would be biased

upward. In this sensitivity test, the analytic sample includes individuals in families headed by

an adult with a high school education or less. These are individuals with low socioeconomic

status not defined by income. The effects of Medicaid expansion on SNAP for this group are

positive and highly significant, though smaller magnitude (2.3 percentage point increase,

p<0.001) compared to the main findings.

Placebo tests

Null estimates in placebo tests of two low-income populations eligible for SNAP that were

unlikely to be affected by the Medicaid expansion are consistent with the main findings. Low-

income elderly individuals in entirely senior citizen households do not have their SNAP partic-

ipation affected by the Medicaid expansion (S4 Appendix). The placebo test is the same differ-

ence-in-differences model for individuals under 138 percent of FPL in households entirely

composed of senior citizens aged 65 and older, and it produces a null estimate. This is not sim-

ply due to a loss of power. The precision of the zero is comparable to some of the previously

reported subgroup findings (se = 0.013) though the all-senior population is much smaller than

the main study group. (Recall that the main study group includes seniors if they had an expan-

sion-eligible household member.) Low-income individuals with employer-supplied insurance

Table 3. ACA Medicaid expansion effects on SNAP benefit amount and characteristics of participating households.

Benefit amount SNAP HHs w/ SNAP HHs w/

per SNAP HH $0 Income ABAWD Member

Effect of Medicaid Expansion -0.150 15846.073� 12207.328

Robust standard error (2.597) (6694.702) (7640.911)

P-value 0.954 0.022 0.116

N 510 510 510

Mean of dependent variable $258.25 83182.904 40054.753

�p< 0.05

Data source is the SNAP Quality Control Data Fiscal Years 2010–2019. All 50 states and DC are included. Regressions are ordinary least-squares. The unit of analysis is

SNAP households at the state-year level. The average SNAP household has two persons, and the mean benefit amount translates to about $130 per participant. The

models of characteristics of participating households estimate the average number of households with either $0 income or an ABAWD member. Standard errors in

parentheses are robust to heteroskedasticity and clustered by state.

https://doi.org/10.1371/journal.pone.0267244.t003
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are less likely to be affected by the Medicaid expansion. Even including likely insurance switch-

ers who report both Medicaid and private coverage in the same calendar year (and therefore

may have experienced spillover into SNAP), the model produces a null estimate with higher

precision (se = 0.011) than the all-senior model (S4 Appendix).

Timing of SNAP participation relative to Medicaid expansion

Both joint processing and Express Lane strategies allow participants in programs including

SNAP to have automatic or streamlined access to Medicaid, which suggest that it is possible

for spillover to operate in the other direction. We investigate whether this is the driver of our

findings. The December CPS provides evidence that in cases of mid-year Medicaid expansions,

new Medicaid eligibility preceded higher SNAP enrollment, supporting our interpretation that

Medicaid led to SNAP rather than the other way around. Indiana, Michigan, New Hampshire,

Louisiana, and Alaska implemented Medicaid expansion in a month other than January. In

expansion years for these states only, we plotted monthly SNAP receipt among those who

reported receiving any SNAP benefit that year (Fig 3). If receipt rose in response to forces

unrelated to Medicaid expansion, there would be a chance that benefit receipt rates would be

similar or higher pre-expansion compared to post-expansion. Fig 3 plots average SNAP partic-

ipation in the set of months that are available in all of the states. The participation rates are

much higher than in the main analysis since the sample includes only SNAP participants.

Monthly receipt rose by about 3 percentage points in the month Medicaid expanded, and

remained at least that high afterwards. This pattern and the similarity of the magnitude

increase to our main findings support our interpretation that SNAP participation increased

due to Medicaid expansion.

Investigation of possible mechanisms

We sought to investigate mechanisms for how the Medicaid expansion led to increased SNAP

participation; joint processing of Medicaid and SNAP applications and ACA healthcare

Fig 3. SNAP receipt patterns relative to Medicaid expansion month. Data source is the Current Population Survey

December Supplement, 2014–2016. Includes only individuals reporting SNAP receipt in state-years with non-January

Medicaid expansions (IN, MI, NH, LA, AK).

https://doi.org/10.1371/journal.pone.0267244.g003
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navigators arose as two candidates among a range of policy options. The federal government

defines eligibility requirements for SNAP, but states vary in certain details of the program

administration [32]. Some states jointly process SNAP and Medicaid applications, ensuring

that individuals applying for one of the programs are considered for the other [32, 59]. Because

joint processing affects the applications for both programs, it could be a pathway through

which Medicaid expansion affected SNAP. (States report the optional policy decisions they

implement in SNAP to the US Department of Agriculture’s Food and Nutrition Service,

including joint processing; this information is available in public reports [48].) We investigate

joint processing status using a triple-differences analysis. This produces similar SNAP

increases in joint and non-joint-processing states for eligible individuals overall, and for those

with children (S4 Appendix). For those without children, however, the effect of Medicaid

expansion on SNAP is only present in states with joint processing, suggesting that jointly pro-

cessing applications may be a driver of spillover for this group.

Another possible mechanism is that ACA healthcare navigators could have guided individ-

uals to apply for the programs. The navigators are intended to help with selecting and enrolling

in marketplace health plans. However, they can also help eligible individuals who might hesi-

tate to engage with government programs enroll in Medicaid [37], reflecting “no wrong door”

enrollment approaches. Many states received federal grants to implement navigator programs,

typically through community-based organizations or technical assistance providers. For inves-

tigating the possible role of navigators, we used per-capita navigator grant amounts to opera-

tionalize the availability of assistance; the grant amounts used are posted publicly by the

federal government [60]. We find no evidence that navigators were associated with a change in

SNAP participation (S4 Appendix). We also find no combined effect of the Medicaid expan-

sion and navigators on SNAP (S4 Appendix).

Discussion

SNAP, by addressing nutritional needs, can improve social determinants of health. These

are life conditions outside of the health care system—such as insufficient food—that affect

health. Low-income individuals are more likely to have poorer diets [61], which is associated

with poorer health [62]. Low-income patients are also less likely to improve their diets in

response to physician recommendations than those with higher incomes [63], possibly

because they lack the resources to do so. We find support for our first hypothesis that Medicaid

expansion leads to greater SNAP participation. The 2.9 percentage point overall effect we esti-

mate translates to a 7 percent increase in SNAP. This effect size is in the same range as compa-

rable findings by other researchers even though the studies use a variety of settings, data

sources, and methods. Our estimate is smaller than national findings by Lanese et al. (10 per-

cent) or Burney et al. (17 percent), and larger than findings in the Oregon Health Insurance

Experiment (4 percent), or Schmidt et al.’s study of border counties (4 percent). Our estimate

is substantially larger than Agirdas’ (0.49 percent), though the latter compares differentially

treated counties, not treated versus control counties. Since overall SNAP participation declines

in the post-ACA period (Fig 2), the increase is likely to be a combination of new enrollments

and continued participation among individuals who otherwise would have been disenrolled.

We do not know for certain which effect dominates since we do not follow individuals over

time.

Though we had hypothesized that presence of children would predict a larger effect, we

found the opposite. In households with children, the average rates of participation in Medicaid

and SNAP are higher in the study period than households without children. These higher base-

lines are likely to be some of the reason spillover effects were smaller in households with
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children. Still, we find a 2.4 percentage point increase for these individuals, implying that some

low-income children—who are not the focus of the Medicaid expansion—benefit indirectly

through more access to SNAP. Even if these effects are principally continued enrollment, the

consequences are meaningful. Evidence shows that losing SNAP is associated with an array of

negative economic and health consequences for children and families [64].

We find strong support for our third hypothesis, which stated that spillover may be concen-

trated among the poorest eligible households. We find substantially larger effects in very-low-

income households under 75 percent of FPL without children: about a 5.0 percentage point

(19 percent) increase, though this partially reflects the fact that SNAP and Medicaid outside of

the ACA expansion are more available for parents than for non-parents, resulting in lower

baseline participation rates for the latter group. The increase in SNAP in very-low-income

households is likely to provide substantial improvements in access to food. SNAP is a gradu-

ated program, with larger benefit amounts allocated to households with more members or

greater need. The lowest income individuals therefore can gain the most nutritional assistance,

in absolute and relative terms, when they participate.

We find no evidence to support our final hypothesis that ABAWDs would experience a

large spillover effect. Although both our and the Burney et al. findings for households without

children suggest that ABAWDs could be connected to SNAP following Medicaid expansion,

we find this is not the case. We find no effect on participation by households with an ABAWD

member. ABAWDs have largely been excluded from social safety net programs, which tend to

prioritize working adults and families with children. Whether Medicaid does not succeed in

enrolling this underserved group, or it fails to produce further engagement with the safety net

beyond public insurance, is an important question for future research to answer.

Our study finds that getting connected to Medicaid increases SNAP participation, a pro-

gram that addresses hunger, an important social determinant of poor health associated with

being low-income. States that have not expanded Medicaid under the ACA can use these find-

ings to reevaluate cost-benefit calculations. The federal government currently pays for 90 per-

cent of the cost of covering the ACA Medicaid expansion population [1], and SNAP is a

federal program. The net cost to states for implementing Medicaid expansion and experienc-

ing SNAP spillover participation is relatively low compared to the amount of support their res-

idents receive. In the long run, these investments would help keep their populations healthier,

further magnifying the benefits of expanding Medicaid.

Determining how Medicaid expansion leads to improved SNAP access can inform policy

investments in all states. Lanese et al. estimated an average effect of Medicaid expansion com-

bined with at least one of several policies to streamline enrollment. They found large effects of

the combined changes, but they did not investigate the role of any specific outreach policy or

effects for different eligible groups. We extend this knowledge in our analyses of joint process-

ing and navigators as possible linkages between Medicaid and SNAP for several household

types. We find joint processing is especially helpful for facilitating SNAP enrollment in house-

holds without children. This finding has implications for Medicaid and SNAP, and the impli-

cations can be extrapolated to other programs. Joint processing with Temporary Assistance for

Needy Families and combined applications for Supplemental Security Income are both official

SNAP options that states can choose that would reduce transaction costs for individuals eligi-

ble for multiple programs [48]. Opting into joint processing and other coordination measures

such as Express Lane eligibility across multiple safety net programs would benefit all eligible

individuals by reducing administrative burden, and the approach appears to be especially valu-

able for reaching individuals in households without children. We found no effect of navigators,

alone or in combination with Medicaid expansion, on SNAP participation. Our findings do

not rule out the importance of navigators in their official role assisting individuals to get
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insurance coverage. They do suggest, however, that navigators are not a likely link between

Medicaid expansion and increased SNAP participation.

Our study arrives at an important time for assessing the Medicaid expansion policy. After

being rolled out in a period of improving economic conditions, the coronavirus pandemic and

associated economic difficulties are the first true test of Medicaid expansion as a countercycli-

cal safety net program. Its positive effects on SNAP participation are especially beneficial dur-

ing a time of illness and economic uncertainty.

This study should not be the last word on connections between Medicaid and SNAP. Future

research should address a wider range of possible mechanisms that could facilitate positive

spillovers; local efforts may be especially fruitful to study. In many states, counties and cities

play a large role in verifying eligibility and enrolling individuals in programs. Studying their

work can provide information about which strategies are the easiest to adopt, which show high

promise for connecting eligible individuals to multiple services, and how to balance these two

objectives. Additionally, community-based organizations that help their clients enroll in pro-

grams may have tailored, culturally and linguistically appropriate approaches that merit study

and consideration for scale-up. We did not take on the subject of new technology in this proj-

ect, but efforts like Code for America’s Integrated Benefits Application are able to reach large

numbers of eligible individuals, which can be especially useful if street-level bureaucrats do not

conduct outreach or if they discourage applications [65]. Understanding the roles of these and

other overlapping strategies can help policy-makers and communities direct investments to

productive measures, and connect eligible individuals to programs they need.

Conclusion

We find that the ACA Medicaid expansion connects vulnerable individuals to SNAP, the pri-

mary nutritional safety net program in the country. This main finding is consistent with the

Oregon Health Insurance Experiment, as well as the handful of ACA Medicaid expansion

studies in this area of research. The spillover affects children, who are not the target of the

expansion, and produces large effects for very-low-income adults, many of whom were not

connected to SNAP despite their limited resources. Joint processing of Medicaid and SNAP

appears to facilitate the spillover effect, suggesting that reducing administrative burden would

be helpful for improving access to multiple safety net programs. Although SNAP is a federal

program and Medicaid is a state-federal program, states can streamline applications, recertifi-

cations, and other hurdles to accessing and staying enrolled in these programs. We find no

spillover effect for ABAWDs, however, who are a vulnerable group of adults that need addi-

tional outreach and support to access programs for which they may be eligible. Our findings

contribute to a body of evidence that the Medicaid expansion does more than improve access

to health care; it connects eligible low-income individuals to multiple supports. Enrolling in

SNAP increases access to food, an important social determinant of health, and an investment

in population health for states.
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