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A B S T R A C T   

Well-child visits are protective for child health but underutilized in the United States. The Supplemental 
Nutrition Assistance Program (SNAP), the largest federal food assistance program in the United States, has been 
shown to reduce food insecurity and may also promote child health by supporting preventative health care 
utilization. We examined the relationship between SNAP participation and infant well-child visits using state 
administrative data from Missouri’s Department of Social Services for the period January 2006 to July 2014 for 
more than 50,000 infant-mother dyads. We find that compared to always receiving SNAP, leaving SNAP or 
receiving SNAP unstably reduces the likelihood that an infant receives all recommended well-child visits in the 
first year. These patterns are more pronounced for infants living in urban areas, infants with Black or Hispanic 
mothers, and infants whose mothers are diagnosed with depression. We also find that stable SNAP participation 
primarily influences vaccination rates through well-child visits, which is when most infants receive their im-
munizations. Given the increased public health risk of foregone care, these results may inform policy makers as 
they consider making permanent policy waivers to reduce the administrative burden of the recertification 
process and increase the stability of SNAP participation.   

1. Introduction 

1.1. Background 

Well-child visits are critical for the health of children because they 
provide preventative health assessments, access to childhood immuni-
zations, and promote maternal education regarding infant health and 
development (Shumskiy, Richardson et al., 2018). Unfortunately, 
well-child visits are underutilized in the United States among children 
on Medicaid. Specifically, among minority children on Medicaid, those 
living in low-income households and those in Midwest and South re-
gions are less likely to attend the recommend number of well visits 
(Medicaid, 2020; Ortega, McKenna et al., 2018). Foregone preventative 
care for children is associated with poorer health outcomes, including an 
increased risk of hospitalizations among children with chronic disease 
(Tom, Tseng et al., 2010). Additionally, foregone preventative care, such 
as routine immunizations, is likely to put children who are already at a 
higher risk for poor health at increased risk for contracting 
vaccine-preventable diseases. 

Child health and healthcare utilization patterns have many social 
determinants, including food insecurity. There is a growing body of 
work that shows a strong linkage between food insecurity and child 
health (Gundersen & Ziliak, 2015; Thomas, Miller et al., 2019) and 
between food insecurity and health care use (Berkowitz, Seligman et al., 
2017; Cook, Frank et al., 2004). Prior to the COVID-19 pandemic, food 
insecurity among households with children was declining (Cole-
man-Jensen September 2013). However, during the recent pandemic, 
levels of food insecurity in households with children have risen with 
roughly two in five households with children reporting food insecurity 
and one in five reporting that their children were experiencing food 
insecurity (Bauer, 2020; Schanzenbach & Pitts, 2020, pp. 1–15). Food 
insecurity can affect children’s health directly if children do not have 
enough to eat or if their families choose less nutritious foods to save 
costs, and indirectly if food insecure parents are more likely to forgo 
preventative care in order to cope with the added burden of securing 
immediate food needs for the household. 

The Supplemental Nutrition Assistance Program (SNAP), the largest 
of the federal food assistance programs, provides benefits that can be 
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used to purchase food to be consumed at home for 19 million households 
in the United States (Food and Nutrition Service, United States Depart-
ment of Agriculture, 2019). SNAP is the only federal food assistance 
program with the specifically goal of reducing household food insecu-
rity. Although there are other food and nutrition assistance programs 
specifically targeted towards mothers and young children, such as WIC, 
they are intended to improve nutrition but not to address household 
food insecurity. 

SNAP benefits are limited to those with gross household incomes 
below 130% of the federal poverty line, those that are categorically 
eligible through their participation in another social program, or the 
disabled and elderly with net household incomes below 100% of the 
federal poverty line. While enrollment is open to those eligible of any 
age, in 2018, prior to the recent economic downturn, the SNAP program 
served over 8 million families with children per month (Cronquist & 
Lauffer, 2019). 

If SNAP participation weakens the linkage between food insecurity 
and poor health, then investments in SNAP may translate into lower 
long-term health care costs. However, empirical evidence regarding the 
effects of SNAP on child health are limited (Cook, Frank et al., 2004; 
Hoynes, McGranahan et al., 2015; Kreider, Pepper et al., 2012). One 
possible explanation is SNAP receipt is often interrupted by periods of 
non-receipt, an experience termed administrative churn, and these in-
terruptions in monthly SNAP benefits may prevent children from 
receiving the full health benefits of SNAP participation (Heflin, Hodges 
et al., 2020; Mills, Vericker et al., 2014). We explore this possibility by 
examining whether SNAP participation dynamics are related to pre-
ventative health care utilization in the first year of life using adminis-
trative data from the state of Missouri. Prior research has used 
self-reports of both SNAP participation within the previous 12 months 
and health care utilization. In contrast, we use administrative records of 
SNAP participation and healthcare utilization. Missouri is a compelling 
state to study because rates of infant well-visits and vaccinations are 
near the fifty-state median (US Department of Health and Human Ser-
vices, 2015). 

1.2. The expected association of SNAP and well-child visits 

It is generally thought that, by providing eligible households with the 
means to purchase food, SNAP promotes child health. However, 
empirical evidence is limited, both in terms of evidence that there is a 
health impact and in terms of identifying the mechanisms through 
which SNAP impacts health care use and by extension health. There is 
evidence that the introduction of SNAP was associated with positive 
improvements in child health outcomes (Hoynes, McGranahan et al., 
2015), and several studies do find that SNAP benefits mediate the 
negative link between food insecurity and child health outcomes, 
though the effects are generally smaller than one might expect (Cook, 
Frank et al., 2004; Kreider, Pepper et al., 2012). 

One explanation for the lack of robust evidence that SNAP partici-
pation is beneficial for child health is that SNAP benefits are not high 
enough to make households fully food secure over the entire month 
(Bronchetti, Christensen et al., 2019). Since SNAP benefits are often 
exhausted well before the next issuance date, household food con-
sumption may be inconsistent as households deplete their resources 
(Castellari, Cotti et al., 2017; Castner & Henke, 2011; Dorfman, Gregory 
et al., 2019; Goldin, Homonoff et al., 2020; Shapiro, 2005; Todd, 2015). 

Another consideration is that children in households that experience 
interruptions in monthly SNAP receipt may not get the full health ben-
efits of SNAP. This consideration is rooted in a 2014 USDA report (Mills, 
Vericker et al., 2014), which estimated that 17 to 28 percent of the SNAP 
caseload in six states experienced a break in their SNAP benefits within a 
12-month period due to the administrative burden associated with 
recertification requirements. Further work by Heflin et al. (2020) found 
that short-term interruptions in SNAP receipt of three months or less, 
referred to as administrative churn, are associated with changes in 

health care utilization patterns. 
We call interruptions in SNAP participation unstable SNAP in this 

study and we identify other patterns of SNAP participation: always on 
SNAP, leaving SNAP, and never on SNAP. We hypothesize that receiving 
SNAP on a regular basis in the first year of a child’s life (always on 
SNAP) might increase well-child visits by addressing household food 
insecurity. For example, prior work by Ma et al. (2008) found that food 
insecurity was associated with inadequate health care access in 
low-income children and, specifically, that food insecurity was associ-
ated with not receiving the recommended number of well-child visits. 
We hypothesize that unstable SNAP might have detrimental effects on 
health investments (Bahadur, Pai et al., 2018). For example, a tempo-
rary disruption in SNAP benefits may make it difficult for new mothers 
to make and keep well-child appointments due to increased stress, 
cognitive burden, and fewer resources for food, which forces a tradeoff 
between time spent on obtaining preventative care and time spent on 
securing food (Conger, Wallace et al., 2002). 

Although prior work has distinguished between short-term disrup-
tions in benefits (lasting less than four months) followed by returns to 
the SNAP program and long-term disruptions in benefits (lasting more 
than four months) (Heflin et al., 2020), other research suggests that the 
majority of those who are eligible who leave SNAP do it due to paper-
work issues and very few do it voluntarily (Ribar & Edelhoch, 2008). 
Therefore, the leaving SNAP group could represent two subgroups: 1) 
those who are no longer eligible, and we expect this group to be better 
off; and 2) those who remain eligible but face difficulties completing the 
recertification process, and we expect this group to be worse off. If 
subgroup 2 dominates subgroup 1, then leaving SNAP and unstable 
SNAP may have a similar patterns of infants’ health care utilization. 

Families never receiving SNAP in the year prior to birth, but 
receiving SNAP in earlier or later periods, may also reflect two different 
groups: those who remain eligible but have become disconnected from 
the system and are at greater risk of foregone preventative care or those 
that have experienced increases in household income that have made 
them ineligible for benefits. If mothers in the never SNAP group mainly 
fall into the latter category, i.e., better off economically, then we might 
expect a positive association with preventative health care utilization 
(well visits). However, this expectation is attenuated by concerns that 
working mothers with infants may face additional hurdles to keeping 
well-child visits. 

The risk of forgone care due to SNAP participation dynamics may be 
augmented by racial-ethnic disparities, urbanicity, and maternal mental 
well-being. Racial-ethnic disparities in health and health care utilization 
have been widely studied (Chen, Martin et al., 2006; Williams & 
Sternthal, 2010) and findings suggest that Black children are less likely 
to receive recommended doses of vaccines against preventable diseases 
than white children and Hispanic children are less likely than white 
children to have had a well-child visit in the past year (Agency for 
Healthcare Research and Quality, 2018). Environment also plays a role 
in child health, with children living in urban areas at increased risk of 
contracting vaccine-preventable communicable diseases (Flanagan, 
Hallisey et al., 2018). On the other hand, children living in rural areas 
often live in poorer communities where health services are limited 
(Health Resources and Services Administration, 2015). We hypothesize 
that SNAP could work as a protective factor for minorities and partici-
pants in urban areas. Finally, we hypothesize that new mothers who are 
dealing with depression may struggle to keep well-child appointments 
when SNAP benefits are interrupted, due to the increased cognitive 
burden of food insufficiency (Conger et al., 2002). We take these factors 
into consideration by examining patterns of SNAP receipt and infant 
healthcare utilization separately by race and ethnicity, by urban and 
rural residence, and by maternal diagnosis of depression. 
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2. Methods 

2.1. Data & sample 

We use administrative data containing SNAP participation linked to 
Medicaid claims data from Missouri’s Department of Social Services 
(Family Support Division) for the period January 2006 to July 2014. Our 
analytic sample is comprised of first-born children of low-income 
mothers aged 18 and older who participated in SNAP and Medicaid. 
We focus on first-born children because mothers may learn to navigate 
the complex enrollment and recertification processes of SNAP and 
Medicaid over time which could influence the stability of their program 
participation. 

We have monthly SNAP participation data for 83,062 first-born 
children born during the study period; almost all of them (98 percent) 
were Medicaid insured at some point during the study period, making 
them adjunctively eligible for WIC. Because our measure of maternal 
depression and our outcomes of interest rely upon Medicaid claims data, 
we exclude children if the mother did not receive Medicaid both in the 
three months prior to and preceding birth, or if the child received 
Medicaid for less than 12 months after birth. Our final analytic sample 
includes 51,551 children (infant-mother dyads). The demographic 
characteristics of children and their mothers for the main analytical 
sample are shown in Appendix Table 1 and for the full sample and the 
excluded groups in Appendix Table 2. There are differences between the 
final analytic sample of first-borns and the initial full sample. The main 
driver seems to be the excluded group of teenage mothers. This is ex-
pected as we limit our sample to mothers who are over the age of 18 and 
teenage mothers are systematically different from other mothers. 

2.2. Key measures 

2.2.1. Well-child visits 
We use International Classification of Disease, Ninth Revision, (ICD-9) 

diagnosis code V202 and date of service associated with the Medicaid 
claims to construct a binary indicator of whether a child receives at least 
five well-child visits in the year after birth. The American Academy of 
Pediatrics recommends that infants have six well-child visits in the first 
year: at one, two, four, six, nine, and twelve months (American Academy 
of Pediatrics, 2018). While our data contains month and year of birth, 
due to privacy considerations we are not able to observe exact date of 
birth. Because there is uncertainty around the exact timing of birth in 
our data, we define our outcome of interest as the completion of five or 
more well-visits within what we estimate is their first year of life. We 
observe at least one well-child visit for more than 97 percent of children 
in our sample. However, only about half had five or more visits within 
what we estimate is the first 12 months. See Appendix Table 3. 

2.2.2. Immunizations 
We use ICD-9 diagnosis codes to identify whether a child received 

immunizations that are typically administered at least once in the first 
12 months. We focus on hepatitis B (HepB; diagnosis code V053 and 
procedure codes 90723, 90740, 90744 , 90747, 90748, and G0010); 
diptheria, tetanus, & acellular pertussis (DTaP; diagnosis code V061 and 
procedure codes 90698, 90700–90703, 90714, 90715, 90718–90721, 
and 90723); and haemophilus influenza type B (Hib; diagnosis code 
V0381 and procedure codes 90644–90648, 90698, 90721, and 90748). 
The Centers for Disease Control and Prevention Advisory Committee on 
Immunization Practices annually releases a schedule of recommended 
vaccinations for children from birth to 15 months. Our ideal measure for 
each immunization would be whether the child was up to date for that 
vaccine series at twelve months according to this schedule. However, 
because there is some uncertainty around the timing of the birth, we 
construct a less restrictive indicator of whether the child received at 
least one dose of the recommended vaccine in the first year. 

The first dose of HepB is administered in the hospital at birth, and we 

observe at least one dose of HepB for 84 percent of children in our 
sample. The first doses of DTaP and Hib are typically administered at the 
two-month well-child visit, and we observe at least one dose of DTaP and 
one dose of Hib for 80 percent of children in our sample. See Appendix 
Table 3. 

2.2.3. Months of SNAP participation 
Using administrative data on SNAP participation, we identify the 

number of months that the child’s household participated in SNAP in the 
year after birth. The distribution of total months of SNAP is bimodal, 
with observations concentrated around zero and 12 months. See Ap-
pendix Table 3. We use a continuous measure of months of SNAP 
participation in our main analysis and we check the sensitivity of our 
results to the distribution of the variable using a categorical measure 
(never SNAP, one to seven months, eight to ten months, and 11 to 12 
months). 

While we expect a positive association between number of months in 
SNAP and infant’s health care utilization, we believe that it does not 
account for SNAP dynamics and therefore, its association with infants’ 
health care utilization may be weaker. 

2.2.4. Patterns of SNAP participation 
Our administrative data on SNAP participation details monthly 

SNAP receipt in the year after birth, which we categorize as follows: 

Always SNAP: Mothers received SNAP in year prior to birth and 
received SNAP in 11 or 12 months in the year after birth. 

Onto SNAP: Mothers did not receive SNAP in the year prior to birth 
and then enrolled in SNAP in the year after birth. 

Off SNAP: Mothers continuously received SNAP for at least three 
months after the birth month followed by four or more months of no 
SNAP receipt in the year after birth. See Appendix Table 4. 

Unstable SNAP: Mothers received SNAP intermittently during the 
first year of birth. The majority of mothers with unstable SNAP 
received SNAP in the 6 months prior to the child’s birth. For many, 
unstable participation may be due to administrative churn, which 
occurs when households receive benefits for several months, do not 
receive benefits for up to four months, and then receive benefits 
again (Heflin, Hodges et al., 2020). Administrative churn frequently 
occurs around the recertification period (Mills, Vericker et al., 2014). 

Never SNAP: Mothers did not receive SNAP in the year after birth, but 
received SNAP in the year prior to birth. 

2.2.5. Covariates 
To control for potential confounders of the relationship between 

SNAP dynamics and infant’s health care utilization, we control for child, 
mother, household, and geographic characteristics. We control for the 
characteristics of the child, the mother, and the household at or around 
the time of birth, including child’s sex, maternal race and ethnicity 
(Non-Hispanic White, Non-Hispanic Black, Hispanic, Multiple/Other/ 
Unknown), maternal education (less than high school diploma, high 
school diploma or GED, more than high school diploma, unknown), 
geographic location (rural vs. urban area), maternal age, a proxy for 
maternal income prior to birth (income below 19% FPL, income above 
185% FPL), maternal citizenship status, and presence of another adult in 
the household. We also construct a binary indicator for diagnosed 
maternal depression in the year after birth using ICD-9 codes of major 
depressive disorder (311), complications in anti or postpartum period 
due to mental disorders of the mother (648.40, 648.41, 648.42, 648.43, 
and 648.44), depressive episode (296.2, 296.20–296.25, 296.3, 
396.30–296.35, 296.5, 296.51–296.56, 296.6), or other depression- 
related diagnosis (296.82, 300, 300.4, 301.12, 305.8, 305.81–305.83, 
309, 309.1, 309.28). Diagnosed maternal depression may underestimate 
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true rates of maternal depression among our sample (Horowitz & 
Cousins, 2006). 

2.3. Approach 

Our analytic approach is primarily descriptive with the aim of doc-
umenting dynamics in SNAP participation for the children in our sample 
and using multivariate regression analysis to examine how these dy-
namics are related to patterns in preventative care. We begin by esti-
mating the average likelihood of having five or more well-child visits in 
the year after birth as a function of the total number of months of 
household SNAP receipt in the first year of life controlling for maternal 
and child sociodemographic characteristics (model 1). Then, to inves-
tigate if movements on and off SNAP influence health care utilization, 
we replace months of SNAP with binary indicators of SNAP participation 
pattern including always SNAP, never SNAP, onto SNAP, off SNAP, and 
unstable SNAP (model 2). We cannot include patterns of SNAP partici-
pation and monthly SNAP participation together in the same regression 
as both variables are highly correlated. We then replicate this analysis 
with immunizations as our outcomes of interest. 

Finally, to better understand the role of SNAP in supporting access to 
preventative care services for groups of special concern, we stratify our 
models by geographic area, maternal race and ethnicity and mother’s 
diagnosis of depression in the year after birth. 

All models are estimated using probit regression analysis. To allow 
for comparisons across models, we present estimates of average mar-
ginal effects (AME). The AME can be interpreted as the change in the 
predicted probability of the outcome due to a discrete change in the 
value of the independent variable averaged across all observations in the 
sample. 

3. Results 

3.1. Well visits 

3.1.1. Overall 
We observe that an additional month of SNAP participation increases 

the likelihood of attending five or more well-child visits. See Table 1, 
Model 1. While the magnitude of the relationship is quite small on a 
monthly basis (0.2 percentage points), an increase in 10 months of SNAP 
participation results in a more sizable 2 percentage point increase. We 
also observe that relative to those always receiving SNAP, the likelihood 
of having five or more well-child visits is 1.4 percentage points lower for 
those never receiving SNAP and 4.8 percentage points lower for those 
transitioning off SNAP and those with unstable participation. See 
Table 1, Model 2. The similarities between the off SNAP and unstable 
SNAP groups suggest that SNAP participation dynamics may be more 
strongly related to patterns in preventative care than the total number of 
months of participation. For both models, consistent with prior research 
on completion of well-child visits, we observe that having a mother who 
identifies as Black Non-Hispanic and having a mother with a diagnosis of 
depression reduces the likelihood of having all well-child visits, while 
living in an urban area, mother’s education level, and mother’s age in-
crease the likelihood (Minkovitz, Strobino et al., 2005; Agency for 
Healthcare Research and Quality, 2018; Flanagan, Hallisey et al., 2018). 

We tested the sensitivity of our findings to the distribution of months 
of SNAP receipt in the first year by using a categorical measure in place 
of our continuous measure. We also tested the robustness of our results 
by changing the number of well-child visits attended (i.e., four or more 
rather than five or more). Overall, our results remain consistent and 
robust to different specifications. See Appendix Tables 5 and 6 

3.1.2. Subgroup analysis 
Rural/Urban. Given the differential access to both SNAP offices and 

health care providers in urban and rural counties in Missouri, as well as 
the significant coefficients found in the main analysis, we re-estimated 

our main models stratifying the sample by urban and rural county of 
residence. For children living in urban areas, an extra month of SNAP 
receipt is associated with a 0.3 percentage point increase in the likeli-
hood of receiving five or more well-child visits. However, for children 
living in rural areas, the coefficient on months of SNAP is not statistically 
significant. See Appendix Table 5. 

In terms of SNAP dynamics, children in rural and urban areas that 
transition off SNAP and that have unstable SNAP participation are less 
likely to have five or more well visits compared to children with stable 
SNAP participation. See Fig. 1. For children in rural areas, relative to 
those always receiving SNAP, the likelihood of having five or more well- 
child visits is 4 percentage points lower for those moving off SNAP 
(p<0.001) and for those receiving SNAP unstably (p<0.01). For children 
in urban areas, the differences are greater. Relative to those who always 
participate in SNAP, the likelihood is 6 percentage points lower for those 
moving off SNAP (p<0.001), 5 percentage points lower for those 
receiving SNAP unstably (p<0.001), and 3.5 percentage points lower for 
those never receiving SNAP (p<0.01). See appendix Fig. 1. When we 
tested for differences in the average marginal effects between groups, 
the difference between urban and rural areas estimates was not statis-
tically significant for unstable SNAP or off SNAP, but it was for never 
SNAP (p<0.05). 

Race and ethnicity. Next, we examine if the marginal return associ-
ated with SNAP participation differs by maternal race and ethnicity. 
Using the continuous measure of SNAP, an extra month of SNAP receipt 
is associated with a 0.4 percentage point increase in having at least five 
well visits for children with Black non-Hispanic mothers but not 

Table 1 
Probit model, dependent variable: Attending five or more well-child visits in 
year after birth.   

Model 1 Model 2 

Months of SNAP Participation (Continuous) 0.002**  
SNAP Participation Pattern 

Onto SNAP  − 0.012 
Off of SNAP  − 0.048*** 
Unstable SNAP  − 0.048*** 
Never SNAP  − 0.014* 

Child is Female 0.009* 0.008 
Mother’s Race (Relative to White Non-Hispanic) 

Black Non-Hispanic − 0.045*** − 0.043*** 
Hispanic − 0.028 − 0.027 
Multiple/Other/Unknown/Missing − 0.011 − 0.010 

Mother is not a US citizen 0.035 0.033 
Other Adult in Household (Relative to No) 0.004 0.014** 
Mother’s Education 

HS Diploma/GED 0.049*** 0.048*** 
More Than HS 0.064*** 0.064*** 
Unknown 0.046*** 0.045*** 

Mother’s Age (Relative to 18 to 20) 
20 to 24 0.023*** 0.024*** 
25 to 29 0.050*** 0.051*** 
30 and older 0.020 0.020 

Mother’s Income Prior to Birth (Relative to Low Income, 19%–185% FPL) 
Very Low Income (<19% FPL) − 0.033*** − 0.034*** 
Other − 0.062*** − 0.064*** 

Child’s Year of Birth (Relative to 2007) 
2008 0.008 0.007 
2009 0.094*** 0.093*** 
2010 0.143*** 0.143*** 
2011 0.109*** 0.110*** 
2012 0.109*** 0.113*** 
2013 0.060*** 0.068*** 

Geography 
Urban 0.055*** 0.056*** 
Missing/Unknown − 0.000 0.003 

Maternal Depression ( any diagnosis in YAB) − 0.035*** − 0.035*** 
Number of observations 51,551 51,551 

SOURCE Authors’ analysis of Missouri administrative data for SNAP and 
Medicaid, 2006–2014. NOTE Numbers reported are average marginal 
effects***p<0.001, **p<0.01, *p<0.05. 

I. Arteaga et al.                                                                                                                                                                                                                                  



SSM - Population Health 15 (2021) 100910

5

statistically significant for children with White non-Hispanic and His-
panic mothers. See Appendix Table 5. 

Then we measure SNAP dynamics and observe that the risk of not 
receiving at least five well visits is quite different across race and 
ethnicity. See Fig. 2. Among children with White non-Hispanic mothers, 
relative to those always participating in SNAP, the likelihood of 
attending five or more well-child visits is 3 percentage points lower for 
those transitioning off SNAP (p<.0001) and 4 percentage points lower 
for those receiving SNAP unstably (p<.0001). Among children with 
Black non-Hispanic mothers, relative to those always participating in 
SNAP, the likelihood of having five or more well-child visits is 8 per-
centage points lower for those transitioning off SNAP (p<0.001) and 5 
percentage points lower for those with unstable participation 
(p<0.001). When we tested for differences in the average marginal ef-
fects between groups, the difference in the Off SNAP estimates between 
White non-Hispanics and Black non-Hispanic was statistically 

significant (p<0.05). 
For the children with Hispanic mothers, SNAP dynamics appear to 

have a different relationship to well-child visits. Like children whose 
mothers identified as White and Black, the likelihood of having five or 
more well-child visits is lower for those transitioning off SNAP, relative 
to always SNAP (12 percentage points; p<0.001). However, for this 
group, those transitioning onto SNAP had much lower likelihoods of 
having at least five visits (11 percentage points), while having unstable 
SNAP does not result in a statistically significant difference in well-visit 
attendance. When we tested for differences in the average marginal ef-
fects between groups, the difference in the Onto SNAP estimates between 
White Non-Hispanics with Hispanics was significant (p<0.05). 

Mothers with diagnosed depression. We also examined the possi-
bility that SNAP participation patterns may be differentially related to 
well-child visits for mothers diagnosed with maternal depression rela-
tive to those without. The estimate on the continuous measure of SNAP 
receipt for mothers without depression essentially mirrors that for the 
full sample while the estimates for mothers with depression is not sta-
tistically significant. See Appendix Table 5. We also observe that tran-
sitions off SNAP and unstable SNAP receipt are negatively associated 
with well-child visits for both groups. See Fig. 3. For children whose 
mothers who have been diagnosed with depression, 47% of those always 
participating in SNAP have at least five well-child visits compared to 
40% of those transitioning off SNAP and 43% of those with unstable 
participation (See Appendix Fig. 1). 

3.2. Immunizations 

Additionally, we explored the relationship between SNAP partici-
pation and the likelihood of receiving an immunization dose in the first 
year (Table 2). We find that the continuous measure of SNAP partici-
pation is a strong and consistent predictor of receiving specific vacci-
nations, whereas there are fewer statistically significant differences by 
SNAP participation pattern. Relative to those always receiving SNAP, 
those never receiving SNAP are less likely to have HepB, DTaP, and Hib 
vaccinations in the first year; those who move off SNAP are less likely to 
have a vaccination for DTaP. Importantly, whether our key predictor is 
months of SNAP or SNAP participation pattern, it appears that the main 
way in which SNAP is associated with vaccinations is by increasing the 
likelihood of well-child visits and these findings are consistent when the 
sample is stratified by geography, and by race and ethnicity (See 

Fig. 1. Average Marginal Effects of Five or More Well Visits in the Year after 
Birth by SNAP participation pattern and geography (regression adjusted) 
SOURCE Authors’ analysis of Missouri administrative data for SNAP and 
Medicaid, 2006–2014. 
NOTE We used probit models (model 2) and report average marginal effects. 
Our model includes all covariates except for living in urban area. ***p<0.001, 
**p<0.01, *p<0.05 indicates statistically different from reference category 
(Always SNAP). 

Fig. 2. Average Marginal Effects of Five or More Well Visits in the Year after 
Birth by SNAP participation pattern and mother’s race and ethnicity (regression 
adjusted) 
SOURCE Authors’ analysis of Missouri administrative data for SNAP and 
Medicaid, 2006–2014. NOTE We used probit models (model 2) and report 
average marginal effects. Our model includes all covariates except for mother’s 
race and ethnicity. 
***p<0.001, **p<0.01, *p<0.05 indicates statistically different from reference 
category (Always SNAP). 

Fig. 3. Average Marginal Effects of Five or More Well Visits in the Year after 
Birth by SNAP participation pattern and maternal depression (regression 
adjusted) 
SOURCE Authors’ analysis of Missouri administrative data for SNAP and 
Medicaid, 2006–2014. NOTE We used probit models (model 2) and report 
average marginal effects. Our model includes all covariates except for mothers 
diagnosed with depression. 
***p<0.001, **p<0.01, *p<0.05 indicates statistically different from reference 
category (Always SNAP). 

I. Arteaga et al.                                                                                                                                                                                                                                  



SSM - Population Health 15 (2021) 100910

6

Appendix Table 7). When we control for well-child visits in the model 
directly, the coefficients on months of SNAP and SNAP participation 
pattern attenuate and most are no longer statically significant. 

4. Discussion 

Using SNAP and Medicaid linked administrative data from Missouri, 
we find that an additional month of SNAP participation is positively 
associated with the likelihood that an infant received five or more well- 
child visits in the first 12 months of life. These results are consistent with 
a recent study that used self-reported SNAP participation within the last 
12 months and found that increased in SNAP benefits provided by the 
American Recovery and Reinvestment Act was associated with a 
decrease in 1.52 percentage points in delayed care and a decrease in 4.4 
percentage point in the number of unmet medical needs (Morrissey & 
Miller, 2020). 

However, when we control for dynamics of SNAP participation, we 
find that leaving SNAP or receiving SNAP unstably, which may be a 
consequence of administrative churn in some cases, reduces the likeli-
hood that the infant receives all five recommended well-child visits. 
While some households who exit SNAP are presumably economically 
better off and may have more resources to support their completion of 
their well-child visits, we find that the negative relationship dominates 
for this group. It may be that households that leave SNAP become 
ineligible but have more demanding work obligations that limit flexi-
bility to keep appointments. It may also be that or households that leave 
SNAP remain eligible but find it difficult to comply with the adminis-
trative burden associated with recertification. When these households 
lose SNAP, they may be forced to deal with immediate food needs that 
take priority over well-child visits. Importantly, the negative association 
between SNAP dynamics and well-child visits are larger for children 
living in urban areas (in comparison to children living in rural areas), 
and black and Hispanic children (in comparison to white children), 
suggesting several groups for targeted intervention. 

In addition, we explored the potential role that maternal depression 
may play in this relationship. Maternal depression is consistently related 
to a lower likelihood of an infant receiving all five well-child visits in our 
base models and this finding is replicated in both urban and rural 
counties. We find that maternal depression is associated with a reduc-
tion in the likelihood of receiving all five well-child visits for non- 
Hispanic White women but not for non-Hispanic Black or Hispanic 
women, groups in which maternal depression may be under-diagnosed 
(Burwell, 2011; Kozhimannil, Trinacty et al., 2011; Liu & Tronick, 
2013; Wei, Greaver et al., 2008). When we stratify the sample by 
depression, we find that there is no relationship with our continuous 
measure of SNAP for the sample with diagnosed maternal depression but 
that the coefficient for off SNAP is larger than that found in the sample 
without diagnosed maternal depression. 

Finally, we explored the relationship between SNAP receipt and the 
likelihood of receiving vaccinations, another important marker of pre-
ventative infant care. We find that stable SNAP participation primarily 
influences vaccination behavior through the likelihood of attending 
well-child visits, which is when most infants receive their immuniza-
tions. This is supported by literature that suggests that well-child visits 
improve infants’ likelihood of immunization (Gill, Saldarriaga et al., 
2002), and literature that describes the negative associations of food 
insecurity with well-child visits (Palakshappa, Khan et al., 2016). Our 
results demonstrate that once well-child visits are controlled for, food 
hardships might not directly affect immunizations. 

We acknowledge several limitations of this study. First, our estimates 
likely contain omitted variable bias, as we do not have access to 
administrative records of participation in the Special Supplemental 
Nutrition Program for Women, Infants, and Children (WIC). WIC 
participation is relevant for well-child visits since this program focuses 
on health and nutrition in early childhood including vaccination 
compliance and our sample of Medicaid covered children are Ta
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adjunctively eligible for WIC. However, WIC food packages provide 
specific food items that are tailored to meet the nutritional needs of 
participants. Unlike SNAP benefits, WIC is not designed to fully address 
household food insecurity but to address specific nutritional in-
adequacies. However according to USDA (USDA, 2017) and our own 
analyses of the Early Childhood Longitudinal Study-Birth cohort data 
(Tourangeau, Nord, et al., 2006), more than 90% of infants who 
participate in SNAP are also enrolled in WIC. Given that our study 
sample is composed of mother-child dyads who were observed in SNAP 
and therefore were likely jointly enrolled in WIC, we expect that ac-
counting for WIC participation directly would not substantially change 
our results. In additional sensitivity analyses, we created a variable that 
randomly assigned 95% of mother-child dyads in the sample to one 
group (the hypothetical WIC participant group). Including this variable 
in our models in Table 1 did not change the results. 

Second, because our analyses are descriptive, we are not able to 
explore the mechanisms through which SNAP may affect child-well 
visits. However, we hypothesize that SNAP benefits, especially when 
received without interruption, could reduce maternal food insecurity 
which in turn could reduce her stress to get food and allow her to focus 
on long-term investments in infant health. This in turn could influence 
parental practices such as taking children to their well-visits as prior 
research has shown (McLennan & Kotelchuck, 2000; Perry, 2008). 

Third, our analytical sample is not representative of all first-time 
mothers in Missouri, which may limit generalizability. We expected 
some selection given our sample exclusion criteria. Our findings reflect 
the relationship for a specific population first-time mothers receiving 
Medicaid at the time of their child’s birth who are over the age of 18 and 
who ever received SNAP during our study period. 

Additionally, because our analyses are descriptive, we cannot rule 
out the possibility that mothers who are able to navigate the recertifi-
cation process and remain connected to the SNAP program are also 
better able to make and keep preventative care appointments for their 
children. However, our findings point to an important direction for 
future research on how to best support mothers who struggle with both 
and can help with targeting policy interventions designed to simplify the 
SNAP recertification processes and policy interventions designed to help 
mothers and their infants access preventative care. Along these lines, we 
note that the US Department of Agriculture provided State agencies with 
the option to modify certification and recertification periods during the 
beginning of the Covid-19 emergency. How the temporary policy 
waivers changed the stability of SNAP participation, especially for 
mothers with young children, is an important area for future research. 

5. Conclusion 

To our knowledge, our study is the first study that examines the 
relationship between SNAP dynamics and infant preventive care. The 
recent spike in food insecurity along with evidence of a decline in pre-
ventative health care during the COVID-19 pandemic is a major public 
health concern. Foregone primary care is associated with poorer health 
outcomes (Tom et al., 2010). Furthermore, well-visits are the primary 
way in which children receive vaccinations, so foregone routine care is 
likely to put children who are already at a higher risk for poor health and 
their communities at increased risk for outbreaks of vaccine-preventable 
diseases (CDC, 2020). A recent study found a 25 percent decline in 
up-to-date status for recommended vaccines among infants in Michigan 
(5 months) (Bramer, Kimmins, et al., 2020). Given the long-term health 
benefits associated with well-child visits and immunizations, the public 
health benefits associated with stable SNAP participation, particularly 
among households with young children, deserves continued attention. 
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