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Objective: To examine whether living in nonmetropolitan areas within a state that has not expanded Medicaid is
associated with poor/fair self-reported health status among working-age adults in the United States.

Methods: We analyzed data from the 2022-2024 Current Population Survey (n = 220, 601, ages 25-64). Self-
reported health was dichotomized as having reported poor/fair or good/very good/excellent health status. We
produced a four-level measure of the overlap between residential and policy contexts indicating whether the
respondent lived in a metropolitan or nonmetropolitan area within a state that had or had not expanded
Medicaid coverage by 2023. Multilevel logistic regression models were fit to examine the association between
our measure of residence-policy overlaps and poor/fair self-reported health status while accounting for indi-
vidual and state-level characteristics.

Results: About 3.7 % of respondents resided in nonmetropolitan areas within non-expansion states. Approxi-
mately 11.4 % of respondents reported poor/fair self-reported health, with respondents living in nonmetropol-
itan areas within non-expansion states having the highest rates of poor/fair self-reported health status (18.1 %).
Living in a nonmetropolitan area within non-expansion states was associated with higher odds of poor/fair self-
reported health status for the overall population and by sex.

Conclusion: In this nationally representative and racially diverse sample, we found that individuals residing in
nonmetropolitan areas in non-expansion Medicaid states were more likely to report poor/fair self-reported health
status. This effect was present for the majority of the population subgroups. Our findings underscore the double
vulnerability faced by populations living in these residence-policy overlaps and the need for targeted
interventions.

1. Introduction has started to emphasize and accentuate the role of structural factors,

such as policy contexts, in shaping these disparities (Montez et al., 2020;

Health and mortality disparities for rural residents are well-
established in the United States (Cosby et al., 2019; Jensen et al.,
2020). Past studies have found that people residing in rural or
nonmetropolitan areas exhibit worse physical or mental health status
(Monnat & Pickett, 2011; Rhubart & Monnat, 2022; Trivedi et al., 2013),
higher prevalence of smoking (Doogan et al., 2017), obesity (Befort
et al., 2012), chronic conditions (Sparks, 2011), and multimorbidity
(Boersma et al., 2020; Rhubart et al., 2023). Past research has also found
that rural areas have higher mortality rates (Cosby et al., 2019; Rhubart
& Santos-Lozada, 2023). An emerging and growing body of scholarship
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Montez & Grumbach, 2023). Policy contexts studied through enacted
state policies have been a focal point in understanding these types of
disparities due to the profound impact macro-structural level factors
have on life expectancy and adult mortality (Montez & Grumbach,
2023).

In 2010, the Affordable Care Act (ACA) was enacted to address dis-
parities in access to care, improve health outcomes, and mitigate rising
healthcare costs (Rhubart et al., 2021). This national policy sought to
accomplish these objectives by expanding public and private health
insurance coverage and dealing with insurance coverage disparities
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(Rhubart, 2017). By doing this, the government expected this policy to
reduce healthcare costs at the individual and national level (Obama,
2016). The expansion also extended Medicaid eligibility to specific
populations, such as lower-income and non-disabled childless adults
(Lee & Porell, 2020). While this was conceptualized and enacted as a
national policy, a challenge to the legality of this law contained in the
2012 Supreme Court case, National Federation of Independent Business v.
Sebelius, led to a ruling by the US Supreme Court indicating that states
could not be forced to participate in Medicaid expansion under the
penalty of losing Medicaid funding (Goodman, 2017). By 2023, ten
states had yet to implement this expansion.

As of 2020, about 46 million people, or 13.8 % of the population, live
in nonmetropolitan or rural areas (Davis et al., 2023), and approxi-
mately 93.5 million people, or 28 % of the population, live within
non-expansion states (U.S. Census Bureau, 2022). The health of those
living at this residence-policy overlap warrants attention as they are
exposed to two contextual influences that shape health status. These
contextual influences are well-studied. For example, in past studies,
women have been diagnosed with chronic conditions and report poorer
overall health compared to men, especially within rural areas (Sparks,
2011). Another study found that rural disparities exist since emerging
adulthood concerning levels of physiological dysregulation among US
adults (Santos-Lozada et al., 2023). Concerning states or state-policy
environments, a growing body of work finds issues like electoral de-
mocracy erosion (Montez et al., 202.3), state-policy polarization (Montez
et al., 2020), and multidimensional measures of state-level policy in-
fluences (Kemp et al., 2022) to be associated with health and mortality.
However, work on these influences has remained mostly separated from
one another, and this has prompted «calls for a
multilevel-multidimensional analysis of rural health in the US (Jensen
et al., 2020). A recent study approached the rural-urban context and the
effect of Medicaid expansion and found that the latter did not benefit
urban and rural areas similarly concerning mortality rates (Mueller
et al.,, 2024). These findings, particularly the study by Mueller and
colleagues (2024), accentuate the need for analyses that consider how
the residence-policy overlap is shaping health status across the nation.

To date, most studies dealing with the ACA expansion have focused
on insurance coverage and related-disparities, such as access to care,
healthcare costs, and patient outcomes (Lee & Porell, 2020; Mazurenko
et al., 2018). Despite the well-established nonmetropolitan disparities
and emerging consensus on the role of policy contexts, most studies
continue examining these two independently. Only a few studies have
approached the issue of subjective population well-being and have done
so within a time window close to the implementation of the expansion
(Kobayashi et al., 2019; Mewes and Giordano 2017). The study by
Kobayashi and colleagues (2019), tracked the outcomes until 2016, and
found no difference in subjective well-being. The article by Mewes and
Giordano (2017) did not approach population well-being as an outcome.
Rather, it used poor/fair self-reported health as a determinant of
generalized trust and found its deleterious association to have weakened
following the implementation of the ACA. However, none of these
studies have explored whether these associations or effects differed
based on living in nonmetropolitan areas.

The limited literature on this subject does not yields any insights
concerning the possible interaction between these residential contexts
regarding self-reported health status. It may be possible that those
residing in this residence-policy overlap are exposed to a double
vulnerability concerning their health. To address this gap, the present
study explores the interaction between residing in a nonmetropolitan
area and a non-expansion state on individual poor/fair self-reported
health status. Given the well-established disparities experienced by
those living within these residential contexts, we hypothesize that in-
dividuals residing in nonmetropolitan areas within non-expansion states
will be more likely to report poor/fair health status than those residing
in metropolitan areas within expansion states.
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2. Double vulnerability
2.1. Nonmetropolitan or rural residence

We argue that people living in nonmetropolitan areas within states
that have yet to implement the expansion of Medicaid face a double
vulnerability. The more proximate level of vulnerability comes from
living in a nonmetropolitan area. Research continuously shows that
people living in nonmetropolitan areas exhibit worse health and mor-
tality (Cosby et al., 2008; Rhubart et al., 2023). Nonmetropolitan areas
tend to exhibit higher rates of obesity, metabolic syndrome, chronic
conditions, and risky behaviors such as smoking and substance misuse
(Doogan et al., 2017; Trivedi et al., 2013) and a host of other dynamics
that shape this disparity (Higgins, 2021). Further, disparities have been
found as early as in adolescence (Monnat & Rigg, 2016) and young
adulthood (Santos-Lozada et al., 2023). At the contextual level, and
major drivers of these factors and disparities, we find lower access to
care and healthcare facilities (Glover et al., 2004; Laditka et al., 2009),
have experienced decline in jobs (Glasgow & Brown, 2012), and his-
torically higher poverty rates (Li & Zhang, 2024; Thiede et al., 2018).
Altogether, these factors and their complex interrelations place people
residing in nonmetropolitan areas at a disadvantaged position con-
cerning their health and well-being.

2.2. Medicaid expansion

However, aforementioned patterns and influences are not indepen-
dent from broad health policy environments. Whether a state has or has
not expanded Medicaid has tremendous repercussions to the level of
access individuals living within states have to health insurance,
(Courtemanche et al., 2017), can reshape health behaviors, and has been
found to influence access to care through funding streams to medical
facilities (Han et al., 2017). A systematic review on the issue of health
care access in the rural US has found that individual and contextual
characteristics shape the rural disparity in healthcare access (Douthit
et al., 2015). They identify that living within context of constrained
access to care and with limited financial resources, like those existing in
rural areas, are magnified when they interact with lack of medical staff,
lower access to transportation, and lack of information. Studies con-
ducted on the matter of how the expansion of Medicaid influenced
health-seeking behaviors found that under the new policy: working-age
men were more likely to seek preventive healthcare (Reynolds & Fisher,
2020), increased use of contraceptive methods (Darney et al., 2020),
improvements in maternal mortality (Eliason, 2020) and several other
areas of healthcare delivery (Mazurenko et al., 2018). Mazurenko and
colleagues (2018) also conclude that there was very little evidence to the
fact that the expansion had negative consequences concerning health
care delivery. These pieces of evidence point to the strong influence of
health policy contexts concerning individual health and well-being.

More broadly, changes were also observed at the organizational-
level. A study conducted in 2016 found that in states where the
Medicaid expansion was implemented observed increases in Medicaid-
covered discharges (Kaufman, Reiter, et al., 2016). By examining a se-
ries of organization-level outcomes Kaufman and colleagues (2016)
conclude that the financial impacts of the Medicaid expansion may be
different for hospitals in urban and rural areas. For instance, the same
study suggests that rural hospitals observed an increase in revenue
helping sustain their operations within the states that had implemented
the expansion. Thus, hospitals where the expansion was not imple-
mented could be at higher risk of continuing to operate under the
pre-ACA conditions. These effects are not isolated from broader con-
texts, a recent study found that a hospital closure is associated with
declines in jobs in the healthcare sector (Chatterjee et al., 2022). Thus,
these closures, which have been mainly concentrated in rural areas
(Kaufman, Thomas, et al., 2016), have broader implications for access to
care for the population served by them and broad health services areas
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(McCarthy et al., 2021). The issue of rural hospital closures is not new to
the United States, as evidenced by a vast body of work that spans over
three decades (Mayer et al., 1987); however, the significant change
brought about by the ACA has consistently been proven to influence
health services. By not implementing the Medicaid expansion, states are
denying much needed influx of funds to their health care systems and
placing them at a disadvantaged position when compared to their
counterparts operating within states that have implemented it. Thus,
health policy contexts impact rural disparities through a series of levels
of influence ranging from: 1) providing access to health insurance, 2)
lowering the objective and perceived barriers to care, 4) reshaping in-
dividual health and health-seeking behaviors, 4) and by providing a
lifeline to healthcare institutions, among others.

We argue that the residence-policy overlap, that is, living in a
nonmetropolitan area within a state that has not implemented the
Medicaid expansion places individuals in a “double vulnerability” con-
cerning their health status.

3. The current study

The purpose of this study is to test whether living in nonmetropolitan
areas within states that have yet to expand Medicaid is associated with
self-reported health among working-age adults in the United States.
Thus far, the study of disparities based on nonmetropolitan residence
and the effect of state-level Medicaid expansion have remained rela-
tively independent. We contribute to research scholarship by testing the
interaction of both residential contexts to capture the concept of double
vulnerability and its effect in health status. Our main hypothesis is
guided by the concept of double vulnerability. We hypothesize that
persons living in nonmetropolitan areas within states that have yet to
expand Medicaid will have increased probability of rating their health
status as poor/fair than their counterparts living in other residence-
policy overlaps. We test these for the overall population and by sex, to
explore whether differences emerge. This last step is crucial given that
past scholarship has shown that men and women have different levels of
reporting health and well-being, with women reporting worse health
(Lego et al., 2020).

4. Materials and methods
4.1. Study design and data collection

This retrospective study used data from the 2022-2024 Current
Population Survey (CPS), which was accessed through IPUMS (Flood
et al., 2023). The CPS is a monthly household survey conducted jointly
by the US Census Bureau and the Bureau of Labor Statistics. We used the
Annual Social and Economic Supplement (ASEC), which was collected in
March and incorporates respondents from other months to oversample
for members of the armed services and Hispanic adults. Our analytic
sample consisted of 220,601 respondents aged 25-64 years, with in-
formation for all variables considered in our study. Our weighted pop-
ulation total is 168,889,902 people, which is consistent to the estimates
of the population aged 25-64 years produced by the US Census Bureau
for the same period. To determine whether a state had expanded
Medicaid coverage or not by 2022, we accessed data from the Kaiser
Family Foundation (KFF, 2024). KFF monitors whether states have
adopted Medicaid expansion and provides additional information,
including the date of approval/implementation and detailed tracking of
state-level dynamics concerning the expansion. This study was deemed
non-human research by the Institutional Review Board at the INSTI-
TUTION (STUDY00023272).
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4.2. Measures
4.2.1. Individual-level characteristics

4.2.1.1. Self-reported health (SRH). Our primary outcome of interest is
self-reported health (SRH). SRH constitutes a valuable measure used
extensively in the health literature to evaluate population health and
well-being, and it has been argue that it constitutes a valid measure of
health regardless of the factors people use to rate their health (Jylha,
2009). In the ASEC, SRH is collected as a five-level categorical variable
with the following levels: Excellent, Very Good, Good, Fair and Poor. We
produced a dichotomous variable indicating whether respondents re-
ported their health status as: fair or poor, following the standard oper-
ationalization of this variable (Thompson, 2017).

4.2.1.2. Nonmetropolitan residence. The CPS includes information on
residential context based on the location of the household. Residence in
metropolitan areas included respondents who lived in a principal city, or
within a metropolitan area; residence in nonmetropolitan areas included
respondents who lived outside the metropolitan area as delineated by
the US Census Bureau. We created a dichotomous variable indicating
whether the respondents were classified as living in a metropolitan area
(reference) or a nonmetropolitan area (Bennett et al., 2019). While the
literature on this subject is shifting from this dichotomous measure into
a more continuous approach (Bennett et al., 2019; Walker & Brown,
2022), it also recognized that such data may not be available to re-
searchers. Indeed, we face this constraint and are precluded from
examining these effects using more detailed measures.

4.2.1.3. Demographic and socioeconomic characteristics. We controlled
for demographic and socioeconomic characteristics known to be asso-
ciated with self-reported health. Differences by age and sex (Zajacova
et al., 2017), race/ethnicity (Woo & Zajacova, 2017) and educational
attainment (Zajacova & Siddiqi, 2022) have been found concerning
self-reported health. We include these in our models to account for their
independent associations and their potential influence in our association
of interest. Within our models, we incorporated these variables as fol-
lows: for age (25-35, 36-45, 46-55, 56-64 years), sex (male or female),
race and ethnicity (Hispanic, non-Hispanic Asian, non-Hispanic
Black/African American, non-Hispanic White, non-Hispanic Other)
and educational attainment (Below High School, High School or GED,
Associate’s or Technical Degree, Some College, and College or more).
We also controlled for health insurance coverage, measured as a
dichotomous variable indicating whether the respondent was covered
by health insurance in the last year. Given that we are using three years
of the CPS-ASEC, we include a variable indicating whether the interview
was conducted in 2022, 2023, or 2024 to account for potential period
effects.

4.2.2. State-level covariates

State-level Medicaid expansion by 2022 was measured as a dichot-
omous variable indicating whether a state had expanded Medicaid
(reference, n = 40 out of 50) or not (n = 10 out of 50, hereafter non-
expansion). By 2022, the following states had yet to enact the expan-
sion of Medicaid: Alabama, Florida, Georgia, Kansas, Mississippi, South
Carolina, Tennessee, Texas, Wisconsin, and Wyoming (KFF, 2024). Re-
spondents were assigned into one of these groups based on their resi-
dence at the moment of the interview. Within our models we account for
this by controlling for state-level fixed effect based on expansion or
non-expansion. The overlap between residential and policy contexts was
captured by estimating a cross-level interaction between living in
nonmetropolitan areas and living within a state that has or has not
expanded Medicaid. Finally, we incorporated two state-level measures
to account for health environments (see Fig. 1). We incorporated Hos-
pital Rates and Hospital Bed Rates within our multi-level models. To
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Fig. 1. Hospital and Hospital Bed Rates by state for 2022 based on KFF (2022) data.

calculate these measures, we obtained counts of hospitals operating
within each state and total beds available within these institutions (KFF,
2022), respectively. We matched these data with population estimates
produced by the US Census Bureau and calculated the rate per 1000
people. These measures were incorporated within our statistical models
as the logarithm of the rates.

4.3. Analytic strategy

Our study is divided into two sections: descriptive analysis and
regression analyses. First, we calculated descriptive statistics for the
variables included in our analysis, which we present as weighted means
with corresponding standard deviations (Table 1). For these statistics,
we stratified the results based on each residence-policy overlap. Then,
we fit a series of hierarchical linear models (HLM) with individuals
nested within state of residence at the moment of interview. Given that

Table 1
Overall and Residence-Policy Overlap-Stratified Means/Proportions of variables included in our analysis, Current Population Survey, United States, 2022-2024, n =
220,601.
Characteristic Overall Metropolitan, Expansion Metropolitan, Non-Expansion Nonmetropolitan, Nonmetropolitan,
Expansion Non-Expansion
Poor/Fair Self-Reported Health 11.4 % 10.7 % 10.8 % 15.0 % 18.1 %
Age Group
25-35 29.0 % 29.5 % 29.1 % 26.3 % 25.9 %
36-45 25.4 % 25.3% 26.1 % 24.5% 23.7 %
46-55 23.5% 23.4% 23.6 % 23.4% 23.9%
56-64 22.2% 21.8% 21.3% 25.8 % 26.4 %
Gender
Female 50.3 % 50.2 % 50.7 % 49.6 % 50.3 %
Male 49.7 % 49.8 % 49.3 % 50.4 % 49.7 %
Race/Ethnicity
Non-Hispanic Asian 7.0 % 8.9 % 51% 1.0 % 0.5%
Non-Hispanic Black/African American 12.7 % 11.5% 17.5 % 41% 19.2 %
Hispanic 19.0 % 18.8 % 25.0 % 7.9 % 7.7 %
Non-Hispanic Other 2.6 % 2.7 % 1.6 % 4.6 % 1.4 %
Non-Hispanic White 58.8 % 58.0 % 50.8 % 82.5% 71.3 %
Education Status
Below High School 8.0 % 7.9 % 8.0 8.7 % 10.2 %
High School/GED 27.1% 25.3% 27.2 36.3 % 389 %
Associates Arts/Tech Degree 10.8 % 10.0 % 11.1 14.3% 13.1%
Some College 14.0 % 13.6 % 14.2 15.1 % 16.0 %
College+ 40.1 % 43.2 % 39.5% 25.6 % 21.9%
Health Insurance Coverage
Had any insurance in last year 89.4 % 91.5 % 84.2 % 90.5 % 84.2 %
Number of Hospital per 1000 people 0.015 - - - -
Hospital Bed Rates per 1000 people 2.35 beds - - - -
Survey Year 33.3% 33.4% 33.1% 33.3% 32.5%
2022 33.3% 33.2% 33.3% 33.2% 34.3%
2023 33.4% 33.4% 33.6 % 33.6 % 33.1%
2024
Percent in Sample (%) 63.9 % 243 % 8.2% 3.7 %
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we are analyzing a dichotomous outcome, we specified these models to
follow a logistic distribution, which is the equivalent of a logistic
regression. To test for the double vulnerability, we focus on the cross-
level interaction between nonmetropolitan residence and Medicaid
non-expansion (Table 2). Our HLM models are fit by accounting for
individual-level characteristics (detailed in section 3.4.1) and state-level
controls (see section 3.4.2), so that individuals are nested within their
state of residence. We fit models for the overall population and stratified
by sex. Results are presented as adjusted odds ratios (ORs) and corre-
sponding 95 % confidence intervals (CIs). Hypothesis tests were two-
sided, with a significance level of 0.05. To illustrate the double
vulnerability, we also present the predicted probabilities of poor/fair
self-reported health based on the interaction derived from these
regression models (Fig. 2). All statistical analyses were conducted using

Table 2
Overall and Sex-Stratified Hierarchical Linear Models of Poor/Fair SRH, Current
Population Survey, United States, 2022-2024, n = 220,601.

Overall (Model

Female (Model Male (Model 3)

1) 2)
Nonmetropolitan 1.231 a 1.208 a 1.253 a
Residence
(Individual-level) (1.17-1.30) (1.12-1.30) (1.16-1.36)
Non-expansion 0.984 0.972 0.997
(State-level) (0.95-1.03) (0.92-1.03) (0.94-1.06)
Nonmetro*Non-expansion
Cross-level 1.188 a 1.216 a 1.160 *
Interaction (1.09-1.30) (1.08-1.37) (1.02-1.32)
Age (reference = 25-35 years)
36-45 years 1.269 a 1.288 a 1.248 a
(1.21-1.34) (1.20-1.38) (1.16-1.35)
46-55 years 1.846 a 1.904 a 1.786 a
(1.76-1.94) (1.78-2.03) (1.66-1.92)
56-64 years 2.729 a 2.582 a 2.903 a
(2.60-2.86) (2.42-2.75) (2.71-3.11)
Sex (reference = Female)
Male 0.888 a - --
(0.86-0.92)
Race/ethnicity (reference = non-Hispanic White)
Non-Hispanic Asian/ 0.858 a 0.802 a 0.932
Pacific Islander (0.80-0.92) (0.73-0.88) (0.84-1.04)
Non-Hispanic Black 1.383 a 1.425 a 1.331 a
(1.32-1.45) (1.34-1.52) (1.24-1.43)
Hispanic 0.903 a 0.927 0.878 a
(0.86-0.95) (0.87-0.97) (0.82-0.94)
Non-Hispanic Other 1.584 a 1.519 a 1.659 a
(1.45-1.73) (1.35-1.71) (1.46-1.88)
Educational attainment (reference = High School Diploma/GED)
Less than High School ~ 1.668 a 1.797 a 1.560 a
(1.58-1.76) (1.67-1.93) (1.45-1.68)
Associate/Tech 0.707 a 0.780 a 0.628 a
Degree (0.67-0.75) (0.73-0.84) (0.58-0.68)
Some College 0.848 a 0.925 * 0.776 a
(0.81-0.89) (0.87-0.99) (0.72-0.83)
College or more 0.374 a 0.392 a  0.357 a
(0.36-0.39) (0.37-0.42) (0.33-0.38)
Health insurance coverage (reference = No health insurance last year)
Coverage this last 1.189 a 1.211 a 1.167 a
year (1.13-1.26) (1.12-1.31) (1.08-1.26)
Year of Interview (reference = 2022)
2023 0.964 0.960 0.969
(0.93-1.00) (0.91-1.01) (0.91-1.03)
2024 0.985 1.005 0.965
(0.95-1.02) (0.95-1.06) (0.91-1.02)
State-level healthcare access measures
Hospital Rates per 1.021 1.041 * 1.002
1000 (z-scored) (1.00-1.05) (1.01-1.08) (0.97-1.04)
Hospital Bed Rates 1.023 1.009 1.038
per 1000 (z-scored)  (1.00-1.05) (0.97-1.05) (1.00-1.08)
Intercept 0.094 a 0.089 a 0.088 a
(0.004) (0.005) (0.005)
Number of 220,601 113,907 106,694
observations

? p<.01, *p < .05.

SSM - Population Health 30 (2025) 101798

STATA MP 18.5 (StataCorp, 2023) and adjusted for survey weights by
employing the svyset command. Additional information is presented in
the Supplemental Appendix.

5. Results
5.1. Sample characteristics

Descriptive statistics for the analytic sample are presented in Table 1.
Of 220,601 respondents, we found that 11.4 % reported poor/fair SRH
overall. Approximately 3.7 % resided in nonmetropolitan areas within
non-expansion states, and 8.2 % resided in nonmetropolitan areas
within expansion states. Further, 63.9 % lived in metropolitan areas
within expansion states, while 24.3 % lived in metropolitan areas within
non-expansion states. Among these residence-policy overlaps, we found
a higher percentage of poor/fair SRH among those living within
nonmetropolitan areas/non-expansion states (18.1 %). This rate is
higher than those observed for their counterparts living in metropolitan
areas/expansion states (10.7 %), metropolitan areas/non-expansion
states (10.8 %), and nonmetropolitan areas/expansion states (15.0 %).
The mean age was 44.1 years. Regardless of expansion status, in-
dividuals residing in metropolitan areas are younger than those living in
nonmetropolitan areas. For each residence-policy overlap, self-reported
sex was about equally distributed, and no differences were found in self-
reported sex distribution across the residence-policy overlaps. In com-
parison to the national racial/ethnic profile, we found higher percent-
ages of non-Hispanic White adults residing in nonmetropolitan areas.
Further, non-Hispanic Black/African American adults were found at
higher rates in nonmetropolitan areas within non-expansion states.
Furthermore, a higher percentage of Hispanic adults resided in metro-
politan areas within non-expansion states. Differences were found in the
educational attainment profile within the residence-policy overlaps. For
metropolitan areas, we found higher rates of people with a college de-
gree or higher for both expansion and non-expansion states (43.2 % and
39.5 %, respectively). On the other hand, within nonmetropolitan areas,
we found a higher concentration of the population having a High School
Diploma/GED or lower in both expansion and non-expansion states
(45.0 % and 49.2 %, respectively). For health insurance, about 89 % of
respondents reported being covered, with lower rates observed in non-
expansion states. Approximately a third of the sample comes from
each year of the data.

State-level Hospital and Hospital Bed Rates are shown in Fig. 1. The
figure shows that state-level variation exists in terms of these two
important measures of access to care. Relevant to the proposed study
and justifying our consideration of these as controls, we find that the
numerous states that have yet to expand Medicaid are in the mid or high
categories for these measures. By incorporating these measures within
our models, we control for the potential influence of health environ-
ments on self-reported health status.

5.2. Regression analyses

Table 2 presents the results from our overall and sex-stratified hi-
erarchical linear models. We focus on the cross-level interaction be-
tween an individual living in a nonmetropolitan area and living within a
non-expansion state. This cross-level interaction captures the double
vulnerability that is the foci of this study. Model 1 includes the associ-
ation for the overall population. In this model, we found a significant
cross-level interaction. This indicates that respondents who lived in
nonmetropolitan areas within non-expansion states are more likely to
report poor/fair self-reported health than their counterparts living in
other residence-policy overlaps, even when accounting for potential
covariates. In our examination of whether this effect varied by sex we
found results consistent with those derived from Model 1. Women
residing in nonmetropolitan areas within non-expansion states were
more likely to report poor/fair self-reported health than their
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Fig. 2. Predicted probabilities derived from the cross-level interaction between nonmetropolitan residence and living within a non-expansion state.

counterparts living in other residence-policy overlaps (Model 2). This
was significant at the highest level of significance considered in the
study. Males residing in nonmetropolitan areas within non-expansion
states were also more likely to report poor/fair self-reported health
than their counterparts living in other residence-policy overlaps (Model
3). We must note that the double vulnerability is slightly weaker, but
still significant, in Model 3.

In Fig. 2 we present predicted probabilities for poor/fair self-
reported health for the overall population and by sex. These are pre-
dicted probabilities from each HLM presented in Table 2, specifically
those associated with the cross-level interaction of nonmetropolitan
residence and living within a non-expansion state. Fig. 2 shows that a
larger difference exists concerning self-reported health among re-
spondents living in nonmetropolitan areas, with those living within non-
expansion states exhibiting higher probability of reporting poor/fair
SRH than their counterparts who live in expansion states. This is also
true for respondents living in metropolitan areas. The two smaller panels
show the patterns for females (upper panel) and males (lower panel). We
find patterns consistent with those observed within the overall popula-
tion. For both females and males, we find that respondents living in
nonmetropolitan areas within non-expansion states being at higher
probability of reporting poor/fair self-reported health when compared
to their counterparts living in expansion states and to those living in
metropolitan areas. The double vulnerability is more evident within the
female subsample (upper panel).

Further, we found support for the well-established association be-
tween our covariates and outcome within our empirical models. Male
respondents were less likely to report poor/fair when compared to fe-
males (Model 1). Respondents in older age groups were at higher and
increasing likelihood of reporting poor/fair, that is the likelihood was
greater in older groups. Concerning race/ethnicity, we found non-
Hispanic Asian/Pacific Islanders and Hispanic respondents exhibiting
lower likelihood of reporting poor/fair self-reported health than non-
Hispanic white respondents. On the other hand, non-Hispanic Black
and non-Hispanic Other respondents were more likely to report poor/
fair self-reported health when compared to the reference group. Higher
levels of educational attainment were associated with lower likelihood

of reporting poor/fair self-reported health. We found no significant
differences based on year of interview. Finally, state-level healthcare
access measures were not associated with the likelihood of reporting
poor/fair self-reported health. These associations were consistent be-
tween the overall population and in the sex-stratified models, a few
exceptions that do not impact the conclusions presented in our analysis.

6. Sensitivity analyses

We performed a series of validations for the associations discussed in
this article. First, we tested whether the double vulnerability was a result
of differences in age composition. Supplemental Fig. 1 shows that the
double vulnerability is present across every age group. Second, we tested
whether the operationalization of self-reported health impacted our
results. We did this by operationalizing self-reported health using the
original semi-continuous variable. We found the results to be consistent
with those shown in the main models (see Supplemental Table 2).
Finally, we also performed a series of validations regarding different
approaches such as logistic regression models, measuring residence-
policy overlap as a categorical variable, and found our results to be
consistent with those shown in the main analysis. As mentioned, these
results are presented in the Supplemental Appendix.

7. Discussion

This is one of the first studies to examine the interaction between
residential and policy contexts and their association with health status.
We study the interaction between metropolitan/nonmetropolitan resi-
dence and state-level Medicaid expansion concerning health status
among working-age adults in the US. We focus on working-age adults
because this is the group that benefited the most from the expansion and
this is in line with past studies on the matter (Eliason, 2020; Reynolds &
Fisher, 2020). We hypothesized that people living in nonmetropolitan
areas within non-expansion states would report worse health than their
counterparts living in other residence-policy overlaps. The significant
cross-level interaction observed in all three models lends support to the
hypothesis of a double vulnerability. We found no differences among
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those who live in metropolitan areas based on whether the Medicaid
expansion has been enacted. Regardless of expansion status, we found
that respondents living in nonmetropolitan areas being more likely to
report poor/fair self-reported health than their counterparts. This is
consistent with past scholarship that finds a nonmetropolitan disad-
vantage in health outcomes (Rhubart et al., 2023; Rhubart & Monnat,
2022). The fact that those in nonmetropolitan areas, regardless of the
policy environment as measured by Medicaid expansion, fare worse
than metropolitan residents underscore the need to continue addressing
rural health disparities in the US.

There have been continuous and growing calls to address rural health
disparities (Jensen et al., 2020) and increasing attention to state policy
contexts (Montez & Grumbach, 202.3); our findings lend support to these
calls by estimating the joint influence of residence and policy contexts.
We found evidence that these two operate jointly to exacerbate dispar-
ities in health status for the overall population and by sex. Our study
brings together these two bodies of scholarship by recognizing their
combined influence on health. Given these findings, population health
scholarship and health policies should consider the role of policy in
magnifying rural health disparities, as well as other disparities found in
scholarship. This consideration would bring attention to the double
vulnerability people may experience in the aforementioned structural
contexts.

While the analysis with the full sample indicates a male disadvantage
in terms of poor/fair SRH, the sex-stratified models indicate both men
and women in non-metropolitan areas were more likely to report poor/
fair SRH compared to men or women in metropolitan areas. This is
illustrated in our visualization of differences in probabilities of reporting
poor/fair self-reported health. Living in a non-metropolitan area within
non-expansion states places both men and women at a higher disad-
vantage than any other residential-policy overlap. This warrants atten-
tion towards addressing issues related to low population size, under-
and/or disinvestment in rural health care and other health promoting
resources, and the larger impact the policy environment might have in
reducing some of these barriers to better health.

Are the association between the covariates those expected based on
the population health scholarship? The simple answer is yes. Though,
some interesting findings emerged, which highlights various avenues for
future research. We found men and people in older age groups being
more likely of reporting poor/fair self-reported health, which is
consistent with past scholarship that has examined these associations
(Zajacova et al., 2017). The patterns by race/ethnicity are to some
extent consistent with our expectations based on well-established
scholarship. For example, non-Hispanic Black respondents were more
likely to report poor/fair self-reported health. This finding is consistent
with associations and patterns observed in past studies (Thompson,
2017). The finding for the non-Hispanic other group is also consistent
with past scholarship on this matter. We note two deviations from past
scholarship concerning the association between race/ethnicity and
health status. These being the associations found for non-Hispanic
Asian/Pacific Islanders and Hispanic respondents. Past scholarship has
found that these two groups tend to report higher levels of poor/fair
self-reported health than their non-Hispanic white counterparts (Gandhi
et al., 2020; Kandula et al., 2007; Viruell-Fuentes et al., 2011). Our
findings deviate from these patterns as both groups report poor/fair
self-reported health at lower levels than the reference group. Our
working hypothesis concerning the deviation from the associations
found for non-Hispanic Asian/Pacific Islanders and Hispanic adults is
that the majority of studies that find a disadvantage in self-reported
health for these groups include people in midlife (20-64 years) and
those in later stages of adulthood (65 years and older). We suggest that
this deviation from the well-established association warrants examina-
tion in future studies.

Our final two covariates are educational attainment and health in-
surance coverage. We found that higher educational attainment is
associated with a lower likelihood of reporting poor/fair self-reported
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health, which is in line with past scholarship on this matter (Zajacova
& Siddiqi, 2022). Finally, past evidence suggests that having a health
insurance constituted a health advantage. However, these studies were
conducted before the implementation of the ACA. Given that the ACA
and the Medicaid expansion removed barriers to health insurance, such
as the exclusion of people with preexisting conditions and expanding
coverage to more people through changes in the poverty thresholds used
to determine eligibility, it may be possible that this pattern is more
reflective of the inclusion of population that were previously not able to
obtain a health insurance. We see this as a highly meritorious area that
warrants attention in future scholarship.

From a policy perspective, we believe the persistent rural disparities
continues to be an issue that required attention. While state-level policy
expansion was not directly associated with health status, the cross-level
interaction does points towards expansion operating by exacerbating
rural disparities within the US. Additional attention and perhaps policy
efforts, are needed to address the disparities caused by health policy
contexts. We must ask whether the Medicaid expansion was enough to
mitigate disparities? The answer is complex, while the results of this
policy are well-established disparities still exist in the nation. A sys-
tematic review on the subject completed by Douthit and colleagues
(2015) issues a set of recommendations: 1) to address rural population
needs the policies must be tailored the population needs, 2) imple-
mentation of healthcare reform should incorporate essential partner-
ships with local stakeholders and 3) representation of rural communities
and their needs at state- and national-levels. By examining the schol-
arship on rural healthcare access in the US, they conclude that rather
than one policy reform; what is needed is an “ongoing program of re-
form” that seeks: 1) to improve service provision, 2) promotes rural
healthcare through recruitment, training and development of the
workforce, 3) increases health insurance and 4) promotes the engage-
ment in health promotion for rural residents. The persistent rural
disparity, and the magnification of this disparity based on health policy
contexts, lend support to the idea that this needs to be a continuous
process.

Further research could explore the complex interplay between resi-
dential contexts and health status through an intersectional lens (Homan
et al., 2021) to further examine the effects of structural barriers to better
health outcomes for residents in non-metropolitan areas. However, such
pursuits are beyond the scope of this study. Studying whether these
patterns hold when effects are examined within age groups, race/-
ethnicity, educational attainment, or other characteristics could further
shed light on whether different groups experience the double vulnera-
bility concerning their health similarly; an emerging line of work has
started to recognize an area that needs to be addressed (Miller & Vasan,
2021). Furthermore, an in-depth investigation towards the effect of
when Medicaid expansion was implemented by state on health status
could offer an explanation for the presence of worse outcomes within
these residence-policy overlaps. It is possible that post-expansion there
is a period where no changes are observed at the population-level, due to
the time it takes for the policy to be rolled out.

8. Limitations

This study has several limitations we must note. First, we need to
recognize that many measures are employed in health scholarship to
capture rural contexts (Bennett et al., 2019; Hall et al., 2006). Our
measure is only one of the many variables available and used to capture
residential context, and studies that used more detailed measures
continue showing a rural disparity (Walker & Brown, 2022). We are
limited in our ability to implement any other measures due to using the
public-use CPS, which suppresses many of the county level identifiers
needed to merge our data with any other measures employed in this line
of work. We are confident in our findings given that the rural disad-
vantage persists in past scholarship, regardless of which measure is
employed. Second, and related to the first point, we are using the
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publicly available CPS, thus our residence-policy overlap measure does
not fully capture the heterogeneity of nonmetropolitan areas. This has
been discussed in the measures section and in the first point. We note the
issue of rural heterogeneity in the US. That is, rural areas may differ or
reflect distinct historical, social and socioeconomic contexts (Klotter,
1980). For example, rural areas in the South, West or the Appalachian
region have notably different historical legacies, socioeconomic char-
acteristics, and economic structure and issues related to health access.
Past work has found that the rural South exhibits worse mortality than
other rural areas (Miller & Vasan, 2021) and heterogeneity in rural
opioid-related mortality (Rigg et al., 2018). Further, recent work by
Slack and Monnat (2024) has provided a comprehensive overview of
these matters, underscoring the importance of considering rural het-
erogeneity in future work (Slack & Monnat, 2024). Third, this analysis is
based on cross-sectional data, thus causality cannot be inferred. Fourth,
whether a state has expanded Medicaid may be more indicative of a
broader health policy context. Examining how various state-level pol-
icies and the states’ responsibility for health mandates within these
residence-policy overlaps could further inform the effects observed in
our results. To account for potential state-level influences we account for
two state-level measures of access to care. Finally, our health measure is
collected through self-report and may be subject to bias. Further
research is needed to determine whether this finding holds when
objective health measures are employed.

9. Conclusion

In this multi-level analysis of a nationally representative sample of
working-age adults in the US, we found that people residing in
nonmetropolitan areas within states that have yet to implement the
Medicaid expansion report poor/fair health status at higher rates than
their counterparts living in other residence-policy overlaps. In partic-
ular, we find that people living in nonmetropolitan areas exhibit worse
health than those living in metropolitan areas; however, this disparity is
magnified within non-expansion states. Our findings highlight that
residential setting and policy context may lead to double vulnerability
for residents in these areas. By addressing this double vulnerability, we
can take steps to preserve population health and well-being.
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