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Abstract
Objectives: Whether the Affordable Care Act (ACA) insurance expansions improved access to care and health for adults 
aged 51–64 years has not been closely examined. This study examined longitudinal changes in access, utilization, and health 
for low-socioeconomic status adults aged 51–64 years before and after the ACA Medicaid expansion.
Methods: Longitudinal difference-in-differences (DID) study before (2010–2014) and after (2016) Medicaid expansion, 
including N = 2,088 noninstitutionalized low-education adults aged 51–64 years (n = 633 in Medicaid expansion states, 
n = 1,455 in nonexpansion states) from the nationally representative biennial Health and Retirement Study. Outcomes in-
cluded coverage (any, Medicaid, and private), access (usual source of care, difficulty finding a physician, foregone care, cost-
related medication nonadherence, and out-of-pocket costs), utilization (outpatient visit and hospitalization), and health 
status.
Results: Low-education adults aged 51–64 years had increased rates of Medicaid coverage (+10.6 percentage points [pp] 
in expansion states, +3.2 pp in nonexpansion states, DID +7.4 pp, p = .001) and increased likelihood of hospitalizations 
(+9.2 pp in expansion states, −1.1 pp in nonexpansion states, DID +10.4 pp, p = .003) in Medicaid expansion compared 
with nonexpansion states after 2014. Those in expansion states also had a smaller increase in limitations in paid work/
housework over time, compared to those in nonexpansion states (+3.6 pp in expansion states, +11.0 pp in nonexpansion 
states, DID −7.5 pp, p = .006). There were no other significant differences in access, utilization, or health trends between 
expansion and nonexpansion states.
Discussion: After Medicaid expansion, low-education status adults aged 51–64 years were more likely to be hospitalized, 
suggesting poor baseline access to chronic disease management and pent-up demand for hospital services.
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Low-socioeconomic status (SES) Americans approaching 
retirement face a crisis of poor health and increasing mor-

tality (Case & Deaton, 2015, 2017). Between 2001 and 
2014, while high-SES Americans gained 3  years of life 
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expectancy, low-SES Americans did not experience these 
gains (Chetty et al., 2016). Between 2010 and 2017, when 
overall U.S.  life expectancy declined, Americans with a 
college degree gained up to 1.7  years of life expectancy, 
whereas those with a high school degree or less experi-
enced up to 1  year of decline in life expectancy (Sasson 
& Hayward, 2019). These declines in life expectancy oc-
curred across racial groups (Woolf & Schoomaker, 2019). 
During the critical period before age 65, low-SES adults 
in their 50s and 60s have exhibited signs of accelerated 
aging, characterized by greater numbers of chronic condi-
tions and declining health, compared with prior cohorts of 
Americans (Case & Deaton, 2015; Heiss et al., 2014; Soldo 
et al., 2006). However, until the passage of the Affordable 
Care Act (ACA), low-SES adults aged 51–64 years had few 
health insurance options before reaching Medicare eligi-
bility at age 65.

The ACA’s coverage expansions for adults younger than 
age 65 went into effect in 2014. This benefit change repre-
sented a significant departure from past insurance expan-
sions for children, disabled individuals, and older adults, 
as the target group gaining coverage involved working-age 
adults. Low-SES adults aged 51–64 years became eligible 
for new coverage options, including Medicaid expansion for 
those with incomes less than or equal to 138% of the federal 
poverty level (FPL) in participating states and subsidized 
health insurance exchange (a.k.a. “Marketplace”) plans for 
those with incomes 100%–400% FPL.

Previous research found evidence of improved health 
and lower mortality with insurance expansions for the 
general population (Miller & Wherry, 2017; Simon et al., 
2017; Sommers et  al., 2012, 2014, 2015; Van Der Wees 
et  al., 2013; Wherry & Miller, 2016), and mixed health 
effects among adults older than age 65 gaining Medicare 
coverage (Card et  al., 2007, 2008, 2009; McWilliams 
et  al., 2007a; Polsky et  al., 2009). But research has paid 
less attention to the unique circumstances of adults ap-
proaching retirement age, and much of this work predated 
recent increases in morbidity and mortality for this group 
(McWilliams et  al., 2004). However, Miller et  al. (2019) 
conducted a rigorous study, which found decreased all-
cause mortality for low-SES adults aged 55–64 years after 
the ACA Medicaid expansion. The authors note that this 
reduction appears to be driven by disease-related deaths, 
including those considered potentially preventable with ad-
equate health care. This suggests that the use of health care 
services, including diagnosis and treatment of health con-
ditions (Fedewa et al., 2019; Hendryx & Luo, 2018), may 
prevent premature death among adults aged 51–64 years 
who gain Medicaid coverage.

Although factors such as access to care and health care 
utilization could drive the observed effect of Medicaid 
coverage on health and mortality, studies have not closely 
examined these factors among this vulnerable age group 
since the implementation of the ACA. The objective of this 
study was to examine the impact of the ACA Medicaid 

expansion on health care access, utilization, and health, in 
a nationally representative cohort of low-SES adults aged 
51–64 years.

Method

Study Design

We conducted a longitudinal difference-in-differences 
(DID) study of U.S. adults aged 51–64 years in the Health 
and Retirement Study (HRS), assessing changes in coverage, 
access to care, health care utilization, and health status be-
fore (2010–2014) and after (2016) implementation of the 
ACA Medicaid expansion. The institutional review board 
deemed the study exempt, because it involved the use of 
publicly available deidentified data, except for state iden-
tifiers which were accessed through a secure data enclave.

Data Source

The HRS is a nationally representative panel study that sur-
veys approximately 20,000 individuals older than age 50 
about their health and economic well-being. The survey in-
cludes in-person or telephone surveys with participants bi-
ennially. Since 1998, response rates have ranged from 70% 
to 90% (Health and Retirement Study, 2017; Sonnega et al., 
2014). All HRS participants provide informed consent.

Study Cohort

We identified a cohort of HRS respondents aged 51–59 years 
in 2010 (birth years 1951–1959) and thus younger than age 
65 (56–64 years) in the final year of our analysis in 2016 
(N = 14,173). We defined low SES as less than or equal to 
high school graduation (n = 6,500). We selected the sample 
by education rather than income to avoid the expected 
year-to-year variability in income. This approach enriched 
the sample for individuals with incomes that would be eli-
gible for ACA coverage (Supplementary Table 1).

Outcome Measures

Measures included health insurance coverage, both 
whether the individual had any source of insurance cov-
erage and also whether they specifically had Medicaid or 
private insurance (including employer-sponsored, group, 
and nongroup insurances). Access measures included 
usual source of care (“Is there a place that you usually go 
to when you are sick or need advice about your health?”), 
difficulty finding a physician (“In the last two years, did 
you have any trouble finding a general doctor or pro-
vider who would see you?”), foregone care (“In the last 
two years, was there any time when you needed med-
ical care, but did not get it because you couldn’t afford 
it?”), cost-related medication nonadherence (“At any 
time in the last two years have you ended up taking less 
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medication than was prescribed for you because of the 
cost?”), and out-of-pocket costs (“About how much did 
you pay out-of-pocket for [medical] expenses in the last 
two years?”). Out-of-pocket medical expenses included 
expenses for hospitalization, nursing home, outpatient, 
dental, medications, home health care, specialty health 
care facility, adult day care, social work, outpatient reha-
bilitation, physical therapy, and transportation, adjusted 
for 2014 dollars (RAND Corporation, 2019).

Utilization measures included outpatient visits (“How 
many times have you seen or talked to a medical doctor 
about your health, including emergency room, clinic visits, 
or house calls in the last two years?”) and hospitalizations 
(“In the last two years, have you been a patient in a hos-
pital overnight?”). Because the interview question per-
taining to outpatient visits in the HRS combines emergency 
room visits with other types of visits, we could not examine 
these two types of visits separately.

General health status was assessed with the item, 
“Would you say your health is excellent, very good, good, 
fair, or poor?,” and dichotomized as excellent/very good 
versus good/fair/poor. Self-reported depressive symptoms 
were measured by the eight-item version of the Center for 
Epidemiological Studies Depression scale (Radloff, 1977; 
Zivin et al., 2010). We also looked at self-reported health 
impairments that limited paid work or housework as an 
additional health outcome (“Do you have any impairment 
or health problem that limits the kind or amount of [paid 
work you can do/work you can do around the house]?”).

Note that three access measures (usual source of care, 
difficulty finding a physician, and foregone care) were 
introduced into the HRS in 2012, so do not have data in 
previous waves.

Exposure: State Medicaid Expansion

Our exposure of interest was state Medicaid expansion 
status as of 2016, as this was the first full HRS wave 
after Medicaid expansion implementation in 2014 (The 
Henry J.  Kaiser Family Foundation, n.d.). In our pri-
mary analyses, we excluded 11 states that expanded 
Medicaid prior to the main ACA Medicaid expansion in 
2014 (Supplementary Table 2 and Supplementary Figure 
1), in a manner similar to prior studies of the ACA cov-
erage expansion (Levy et  al., 2018; Miller & Wherry, 
2017; Wherry & Miller, 2016). These 11 states included 
some states that took the option to expand Medicaid 
early under the ACA (so-called “early expander” states; 
Supplementary Figure 1). Four of the six “early expander” 
states significantly expanded coverage eligibility before 
2014 and, thus, were excluded from analysis, while two 
“early expander” states did not have significant changes 
in coverage eligibility until after 2014 so remained in the 
analysis. This left 40 states in the primary analysis (as we 
considered the District of Columbia a state).

Covariates

Covariates included age, gender, race/ethnicity, mar-
ital status, number of self-reported functional limitations 
(measured by limitations in the activities of daily living 
and instrumental activities in daily living), and the total 
number of self-reported chronic conditions (hypertension, 
diabetes, cancer, lung conditions, heart conditions, stroke, 
psychological conditions, and arthritis), employment, and 
wealth (a measure of assets, categorized as quartiles for 
the analysis). We used the early release version of the 2016 
RAND-HRS file to estimate income and wealth (RAND 
Corporation, 2019).

Statistical Analysis

A total of N = 2,088 respondents were included in the final 
analysis after all the inclusion and exclusion criteria. We 
used a longitudinal DID approach, a quasi-experimental 
method for isolating the impact of an intervention from 
concurrent secular trends, comparing trends among re-
spondents in Medicaid expansion states to those in 
nonexpansion states as follows:

yitj = β0j + β1jExpansionit + β2jwaveit
+ β3jwaveit × Expansionit + ξXit + εi

where, yitj = the jth outcome for the ith individual at time 
t, Expansionit  =  a binary variable indicating whether the 
respondent resides in an expansion or nonexpansion state 
at time t, waveit =the HRS year of observation, Xit  = ad-
ditional covariates including age, gender, race/ethnicity, 
marital status, number of functional limitations, number 
of chronic conditions, employment status, wealth (con-
tains both time-invariant and time-variant variables), and 
ε i = error term.

We considered 2010 the base year for all variables ex-
cept for the three access variables that were introduced in 
2012. For these access variables, 2012 was used as the base 
year. Study year 2016 was chosen as the postexpansion 
change year, as most of the interview questions in HRS are 
framed to capture respondents’ experiences in the approx-
imately 2 years since the prior interview. As a result, inter-
views conducted during the 2014 wave also documented 
respondents’ experiences from before 2014. Using 2016 as 
the change year allowed us to more effectively separate be-
tween the pre- and postperiod in Medicaid expansion states.

We used generalized estimating equations (GEEs), ap-
plying a logit approach for dichotomous outcomes, with 
Huber–White robust standard errors clustered at the re-
spondent level. All analyses are adjusted for the complex 
survey design with repeated measures to estimate standard 
errors that account for the design effects. The out-of-
pocket costs variable was log-transformed to approximate 
a normal distribution; after analyses, estimates were trans-
formed back from the logarithmic scale to present results in 
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the original dollar measurement. The depressive symptoms 
variable was estimated using a negative binomial approach.

The DID design assumes that trends across expansion 
and nonexpansion groups are parallel in the “pretreatment” 
period prior to 2014, so that any differences afterward may 
be attributable to the “treatment effect” of ACA Medicaid 
expansion. We considered health and economic trends 
during the 2010–2016 study period and found no reason-
able shocks that would have differentially affected expan-
sion and nonexpansion states. We also adjusted our analyses 
to control for economic indicators, such as employment, in-
come, and wealth. In addition, we empirically assessed the 
equality of the preexpansion time trends (2010–2012) in 
expansion and nonexpansion states by testing the interac-
tion of time (quarter) with a dummy variable for expan-
sion versus nonexpansion state, followed by a Wald test to 
jointly test the null hypothesis that the interaction terms 
were equal to zero. These showed a nonsignificant interac-
tion term for each of the outcomes, assuring that the parallel 
trends assumption was satisfied (Dimick & Ryan, 2014). 
Regression-adjusted plots from parallel trends testing are 
shown in Supplementary Figure 2.

Sensitivity Analyses

While our main models focused on respondents with low 
education, excluding individuals in the 11 states with pre-
2014 Medicaid expansions, we conducted sensitivity ana-
lyses with alternative sample definitions of low SES (i.e., 
income ≤138% FPL). Additional sensitivity analyses fo-
cused on using alternative state sampling: (a) examining 
all 50 states, (b) another set of models excluding only the 
6 “early expander” states that opted to expand Medicaid 
under the ACA prior to 2014, and (c) excluding late-
expanding states that expanded their Medicaid programs 
after 2014 (Alaska—9/15, Indiana—2/15, Louisiana—7/16, 
Montana—1/16, and Pennsylvania—1/15), in addition to 
excluding the 11 states with pre-2014 Medicaid expansions 
as done in the main analyses. See Supplementary Table 2 
for our classification of states.

In the primary analyses of respondents with low educa-
tion in the 40 states without pre-2014 Medicaid expansion, 
we also examined our study outcomes in the subgroup of 
individuals with self-reported chronic diseases (eight con-
ditions noted above, in the section describing covariates). 
In addition to the main GEE analyses, we also examined 
alternative analytic approaches including individual fixed 
effects models, mixed models, and a model including state 
fixed effects.

Lastly, we conducted a falsification test focused on in-
dividuals aged 65 and older who had low education and 
were in the primary 40-state sample (n  =  1,963 in ex-
pansion states and n = 3,330 in nonexpansion states). As 
these individuals were eligible for Medicare throughout 
the study period, we would expect to observe no signif-
icant changes in coverage or health care associated with 

Medicaid expansion; therefore, this group serves as a useful 
comparison.

Results

Respondent Characteristics

Low-education respondents in expansion states (n = 633) 
had similar age and gender distributions compared to re-
spondents in nonexpansion states (n = 1,455) at baseline 
(N = 2,088; Table 1). However, there was a greater pro-
portion of non-Hispanic black (17.3% vs. 11.3%) and 
Hispanic (17.7% vs. 8.7%) individuals in nonexpansion 
states compared with expansion states. Individuals in 

Table 1. Baseline Characteristics of HRS Respondents Aged 
51–64 Years With High School Education or Less, 2010

Characteristics

Mean or % of HRS respondents

Expansion 
states (n = 633; 
population 
weighted 
N = 3,430,425)

Nonexpansion 
states (n = 1,455; 
population 
weighted 
N = 6,412,975)

Age (years) 54.3 54.2
Female 50.7% 50.2%
Race/ethnicity
 White/Non-Hispanic 75.7% 61.7%
 Black/Non-Hispanic 11.3% 17.3%
 Hispanic 8.7% 17.7%
 Other 4.3% 3.4%
Income, % FPL
 ≤138 23.2% 30.9%
 139–250 18.1% 19.1%
 251–400 16.1% 18.9%
 >400 42.6% 31.1%
Wealth, total assets (2014 dollars)
 Quartile 1 34.4% 36.7%
 Quartile 2 29.3% 38.9%
 Quartile 3 24.7% 17.7%
 Quartile 4 11.6% 6.7%
Married 68.3% 67.1%
Employed 66.9% 60.7%
Health excellent or very 

good
41.1% 33.5%

Chronic health conditions
 Diabetes 18.5% 18.4%
 Hypertension 47.7% 46.5%
 Cardiovascular disease 14.8% 13.6%
 Stroke 3.9% 3.9%
 Chronic lung disease 10.3% 9.7%
 Cancer 7.8% 7.8%
 Arthritis 36.8% 40.1%
 Depression 27.3% 26.4%

Notes: HRS = Health and Retirement Study; FPL = federal poverty level. Es-
timates incorporate survey weights. Respondents in 11 states with pre-2014 
expansions of Medicaid eligibility are excluded.
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nonexpansion states also had lower levels of baseline in-
come (30.9% vs. 23.2% in the lowest income category 
with ≤138% FPL) and excellent or very good health status 
(33.5% vs. 41.1%) than those in expansion states. The 
2010 baseline uninsured rate was higher in nonexpansion 
states than in expansion states (27.4% vs. 17.1%; 
Supplementary Table 3).

Unadjusted Trends in Access, Health Care, 
and Health

Figures 1 and 2 display trends in study outcomes that are 
adjusted for the complex survey design without covariates. 
In general, rates of coverage increased over time in both ex-
pansion and nonexpansion states for low-education adults 

aged 51–64 years (Figure 1). Rates of foregone care and 
cost-related medication nonadherence appeared to decline 
over time in both expansion and nonexpansion states for 
low-education respondents (Figure 2).

DID Analysis

In DID regression analyses for low-education adults aged 
51–64 years adjusted for covariates, insurance coverage 
rates increased in both expansion (+9.0 percentage points) 
and nonexpansion (+11.7 percentage points) states 
but the difference between the two was nonsignificant 
(p = .40; Table 2). With regard to types of coverage, low-
education adults aged 51–64 years had greater increases 
in Medicaid coverage in expansion (+10.6 percentage 

Figure 1. Unadjusted trends in coverage and health measures for 51- to 64-year-old low-education respondents before and after Medicaid expan-
sion. Expansion states are those that expanded Medicaid under the Affordable Care Act as of 2016 and include Alaska, Arkansas, Colorado, Illinois, 
Indiana, Iowa, Kentucky, Louisiana, Maryland, Michigan, Montana, Nevada, New Hampshire, New Jersey, New Mexico, North Dakota, Ohio, Oregon, 
Pennsylvania, Rhode Island, Washington, and West Virginia. Eleven states (Arizona, California, Connecticut, District of Columbia, Delaware, Hawaii, 
Massachusetts, Minnesota, New York, Vermont, and Wisconsin) that expanded Medicaid prior to 2014 were excluded from the analysis. Nonexpansion 
states are those that did not expand Medicaid under the Affordable Care Act as of 2016 and include Alabama, Florida, Georgia, Idaho, Kansas, 
Maine, Mississippi, Missouri, Nebraska, North Carolina, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, and Wyoming.

Full color version is available within the online issue.
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points) than in nonexpansion (+3.2 percentage points) 
states (DID +7.4 percentage points, p  =  .001). Trends 
in private insurance show the converse pattern, with 
nonsignificantly greater increases in nonexpansion states 
than expansion states after 2014 for low-education re-
spondents (DID −6.0 percentage points, p = .05; Table 2).

Low-education adults aged 51–64  years experienced 
an increased likelihood of hospitalizations in Medicaid 

expansion (+9.2 percentage points) compared with 
nonexpansion states (−1.1 percentage points; DID +10.4 
percentage points, p = .003; Table 2). While low-education 
respondents in both groups experienced an increased like-
lihood of reporting limitations in paid work/housework 
over time, likely due to aging, the increase in Medicaid ex-
pansion states (+3.6 percentage points) was significantly 
smaller than the increase in the nonexpansion states (+11.0 

Figure 2. Unadjusted trends in access and health care utilization measures for 51- to 64-year-old low-education respondents before and after Medicaid 
expansion. Expansion states are those that expanded Medicaid under the Affordable Care Act as of 2016 and include Alaska, Arkansas, Colorado, 
Illinois, Indiana, Iowa, Kentucky, Louisiana, Maryland, Michigan, Montana, Nevada, New Hampshire, New Jersey, New Mexico, North Dakota, Ohio, 
Oregon, Pennsylvania, Rhode Island, Washington, and West Virginia. Eleven states (Arizona, California, Connecticut, District of Columbia, Delaware, 
Hawaii, Massachusetts, Minnesota, New York, Vermont, and Wisconsin) that expanded Medicaid prior to 2014 were excluded from the analysis. 
Nonexpansion states are those that did not expand Medicaid under the Affordable Care Act as of 2016 and include Alabama, Florida, Georgia, Idaho, 
Kansas, Maine, Mississippi, Missouri, Nebraska, North Carolina, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, and 
Wyoming. Full color version is available within the online issue.
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percentage points; DID −7.5 percentage points, p =  .006; 
Table 2). There were no other significant differences in ac-
cess, utilization, or health trends between expansion and 
nonexpansion states in 2010–2016 (Table 2).

Sensitivity/Subgroup Analyses

Restricting the analysis to respondents with low incomes 
less than or equal to 138% of FPL (N  =  994) rather 
than low education yielded similar findings with respect 
to greater Medicaid coverage in expansion compared 
with nonexpansion states (DID +13.8 percentage points, 
p = .003; Table 3). We also saw similar increases in hospi-
talization in expansion versus nonexpansion states for low-
income respondents but the findings were nonsignificant 
in this sensitivity analysis (DID +8.0 percentage points, 
p  =  .16; Table  3). However, we saw notable differences 
with regard to access measures, demonstrating greater dif-
ficulty finding a physician (DID +8.3 percentage points, 
p = .04), and lesser improvements in cost-related medica-
tion nonadherence (DID +11.5 percentage points, p = .04) 
for low-income adults aged 51–64 years in expansion com-
pared with nonexpansion states (Table 3).

In subgroup analyses focused on low-education adults 
aged 51–64 years with chronic diseases, we found similar 
results to the main findings in the overall low-education 
sample (Supplementary Table 4). In other sensitivity analyses 
with alternative sample selection by respondent SES defini-
tion (low education vs. low income) or states selected (35, 
40, 45, or all 51 states), or alternative analytic approaches 
(individual fixed effects, mixed models, or state fixed effects), 
findings remained largely similar to the primary analyses 
given in Table 2 (Supplementary Tables 5–14).

Falsification Test

We also conducted a falsification test with low-education 
adults aged 65 and older who were eligible for Medicare 
and thus would not be expected to experience significant 
changes due to Medicaid expansion. Aside from a small dif-
ference in trends in having a usual source of care, we found 
no significant differences between trends in expansion 
and nonexpansion states for coverage, hospitalizations, or 
any other study outcomes for this group of older adults 
(Supplementary Table 15).

Discussion
In this longitudinal DID study conducted before and after 
the ACA Medicaid expansion, rates of coverage increased 
similarly for low-education adults aged 51–64 years in both 
expansion and nonexpansion states, with a greater increase 
in rates of Medicaid coverage in expansion states. Low-
education adults aged 51–64 years also experienced greater 
increases in hospitalization in expansion states compared 

with nonexpansion states. However, there were no signifi-
cant differential improvements in access to care or outpa-
tient visits in the 2 years after the Medicaid expansion in 
2014. Likewise, low-education adults aged 51–64 years did 
not report greater overall health improvements associated 
with Medicaid expansion, though they did have lesser de-
clines in functioning that limited work and other activities 
compared to individuals in nonexpansion states.

Regarding insurance coverage, this study replicated 
findings from previous studies of adults aged 51–64 years 
(Levy et al., 2018). Rates of coverage increased in both ex-
pansion and nonexpansion states, with greater increases 
in Medicaid in expansion states and greater increases in 
private insurance in nonexpansion states (Levy et  al., 
2018). Thus, as Levy et  al. noted, the “treatment effect” 
of Medicaid expansion on overall rates of coverage ap-
peared minimal, but the type of insurance gained (public 
vs. private) differs between expansion and nonexpansion 
states (Levy et al., 2018). Hospital payer mix shifted from 
uninsured to Medicaid accordingly in Medicaid expansion 
states (Admon et  al., 2019; Barakat et  al., 2017, 2020; 
Freedman et al., 2017; Mondesir et al., 2019; Nikpay et al., 
2016). Overall, our coverage findings likely reflect not just 
expansion of Medicaid in expansion states, but also other 
ACA coverage expansions including the expansion of pri-
vate health insurance exchange plans in both expansion 
and nonexpansion states.

In terms of health care access, this age group had high 
baseline rates of access, so they may have had less room 
for improvement compared with younger adults. More 
than 75% of the low-education study sample already had 
a usual source of care and fewer than 5% had difficulty 
finding a physician before Medicaid expansion. However, 
other measures of access had greater potential for improve-
ment. For example, approximately 20% of low-education 
respondents reported foregone care and cost-related med-
ication nonadherence at baseline. These access measures 
improved for low-education adults aged 51–64  years in 
both expansion and nonexpansion states, and we found 
no significant differential effects associated with Medicaid 
expansion.

However, there was a trend toward greater difficulty 
finding a physician and lesser improvements in cost-
related medication adherence among low-education adults 
aged 51–64  years in expansion states compared with 
nonexpansion states, and this differential worsening was 
significant in analyses among low-income individuals. 
While the low-income sample was smaller, it was also the 
group more likely to experience changes in insurance under 
the ACA and thus may explain larger effect sizes seen in 
low-income compared with low-education respondents. 
Overall, the access findings signal concern that increased 
rates of Medicaid coverage in expansion states may not 
completely translate to improved access and, thus, may 
lead to pent-up demand for routine care that could result 
in acute care utilization.

Journals of Gerontology: SOCIAL SCIENCES, 2021, Vol. 76, No. 6 1225

http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa123#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa123#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa123#supplementary-data


Ta
b

le
 3

. 
D

ID
 R

eg
re

ss
io

n
 A

n
al

ys
is

 f
o

r 
51

- 
to

 6
4-

Ye
ar

-o
ld

 L
o

w
-I

n
co

m
e 

R
es

p
o

n
d

en
ts

 in
 M

ed
ic

ai
d

 E
xp

an
si

o
n

 V
er

su
s 

N
o

n
ex

p
an

si
o

n
 S

ta
te

s

O
ut

co
m

es

E
xp

an
si

on
 s

ta
te

s
N

on
ex

pa
ns

io
n 

st
at

es

A
dj

us
te

d 
D

ID
 (

95
%

 C
I)

D
ID

,  
p 

va
lu

e
B

as
el

in
e

Po
st

ex
pa

ns
io

n
∆

 A
ft

er
 

ex
pa

ns
io

n
B

as
el

in
e

Po
st

ex
pa

ns
io

n
∆

 A
ft

er
 

ex
pa

ns
io

n

C
ov

er
ag

e
 

A
ny

 in
su

ra
nc

e 
(%

)
63

.8
86

.3
+2

2.
5

65
.0

81
.5

+1
6.

5
+5

.9
 (

−4
.8

 t
o 

16
.7

)
.2

8
 

M
ed

ic
ai

d 
(%

)
30

.8
46

.5
+1

5.
7

24
.6

26
.4

+1
.8

+1
3.

8 
(4

.8
 t

o 
22

.9
) 

.0
03

 
Pr

iv
at

e 
in

su
ra

nc
e 

(%
)

22
.0

23
.0

+1
.0

30
.1

39
.7

+9
.6

−8
.5

 (
−1

8.
7 

to
 1

.6
)

.1
0

A
cc

es
s

 
U

su
al

 s
ou

rc
e 

of
 c

ar
e 

(%
)

63
.3

76
.1

+1
2.

8
67

.8
69

.9
+2

.1
+1

0.
6 

(−
1.

4 
to

 2
2.

6)
.0

8
 

D
if

fic
ul

ty
 fi

nd
in

g 
a 

ph
ys

ic
ia

n 
(%

)
8.

7
12

.4
+3

.7
10

.1
5.

5
−4

.6
+8

.3
 (

0.
2 

to
 1

6.
3)

.0
4

 
Fo

re
go

ne
 c

ar
e 

du
e 

to
 c

os
t 

(%
)

29
.7

22
.2

−7
.5

28
.0

18
.3

−9
.7

+2
.1

 (
−1

0.
2 

to
 1

4.
5)

.7
3

 
C

os
t-

re
la

te
d 

m
ed

ic
at

io
n 

no
na

dh
er

en
ce

 (
%

)
26

.6
24

.2
−2

.4
35

.0
21

.1
−1

3.
9

+1
1.

5 
(0

.3
 t

o 
22

.6
)

.0
4

 
O

ut
-o

f-
po

ck
et

 c
os

ts
a  (

$)
11

05
.7

11
25

.1
+1

9.
4

15
71

.0
12

64
.5

−3
06

.5
+3

25
.9

 (
−2

61
.1

 t
o 

91
2.

9)
.2

8
U

ti
liz

at
io

n
 

O
ut

pa
ti

en
t 

vi
si

tb , 
in

 p
as

t 
2 

ye
ar

s 
(%

)
76

.1
76

.5
+0

.4
81

.5
81

.3
−0

.2
+0

.5
 (

−1
1.

1 
to

 1
2.

2)
.9

3
 

H
os

pi
ta

liz
at

io
n,

 in
 p

as
t 

2 
ye

ar
s 

(%
)

34
.1

38
.9

+4
.8

27
.8

24
.7

−3
.1

+8
.0

 (
−3

.2
 t

o 
19

.2
)

.1
6

H
ea

lt
h

 
H

ea
lt

h,
 e

xc
el

le
nt

 o
r 

ve
ry

 g
oo

d 
(%

)
22

.5
20

.2
−2

.3
18

.7
21

.9
+3

.2
−5

.5
 (

−1
3.

7 
to

 2
.8

)
.1

9
 

D
ep

re
ss

iv
e 

sy
m

pt
om

sc
2.

7
2.

7
0.

0
2.

7
2.

7
0.

0
0.

0 
(−

0.
7 

to
 0

.7
)

.9
6

 
H

ea
lth

 li
m

its
 p

ai
d/

ho
us

e/
an

y 
w

or
k 

(%
)

60
.5

66
.2

+5
.7

57
.2

62
.9

+5
.7

0.
0 

(−
8.

1 
to

 8
.1

)
.9

95

N
ot

es
: C

I 
= 

co
nfi

de
nc

e 
in

te
rv

al
; D

ID
 =

 d
if

fe
re

nc
e-

in
-d

if
fe

re
nc

es
. B

as
el

in
e 

ye
ar

 is
 2

01
0,

 e
xc

ep
t 

fo
r 

va
ri

ab
le

s 
in

tr
od

uc
ed

 in
 2

01
2 

(u
su

al
 s

ou
rc

e 
of

 c
ar

e,
 d

if
fic

ul
ty

 fi
nd

in
g 

a 
ph

ys
ic

ia
n,

 a
nd

 f
or

eg
on

e 
ca

re
 d

ue
 t

o 
co

st
). 

G
en

er
al

iz
ed

 
es

ti
m

at
in

g 
eq

ua
ti

on
s 

w
it

h 
H

ub
er

–W
hi

te
 r

ob
us

t 
st

an
da

rd
 e

rr
or

s 
cl

us
te

re
d 

at
 t

he
 r

es
po

nd
en

t 
le

ve
l f

or
 lo

ng
it

ud
in

al
 a

na
ly

se
s,

 a
dj

us
ti

ng
 f

or
 a

ge
, g

en
de

r, 
ra

ce
/e

th
ni

ci
ty

, w
ea

lt
h,

 e
m

pl
oy

m
en

t, 
an

d 
m

ar
it

al
 s

ta
tu

s.
a O

ut
-o

f-
po

ck
et

 c
os

ts
 w

er
e 

lo
g-

tr
an

sf
or

m
ed

 t
o 

ap
pr

ox
im

at
e 

a 
no

rm
al

 d
is

tr
ib

ut
io

n 
in

 a
na

ly
se

s;
 e

st
im

at
es

 w
er

e 
tr

an
sf

or
m

ed
 b

ac
k 

fr
om

 t
he

 lo
ga

ri
th

m
ic

 s
ca

le
 t

o 
pr

es
en

t 
m

ea
n 

do
lla

r 
am

ou
nt

s 
an

d 
co

nfi
de

nc
e 

in
te

rv
al

s.
b O

ut
pa

ti
en

t 
vi

si
ts

 in
cl

ud
e 

vi
si

ts
 t

o 
th

e 
cl

in
ic

, p
hy

si
ci

an
’s

 o
ffi

ce
, o

r 
em

er
ge

nc
y 

ro
om

.
c D

ep
re

ss
iv

e 
sy

m
pt

om
s 

w
er

e 
m

ea
su

re
d 

us
in

g 
th

e 
C

en
te

r 
fo

r 
E

pi
de

m
io

lo
gi

ca
l S

tu
di

es
 D

ep
re

ss
io

n 
sc

al
e.

1226 Journals of Gerontology: SOCIAL SCIENCES, 2021, Vol. 76, No. 6



For utilization, the study’s key finding showed that low-
education adults aged 51–64 years in expansion states ex-
perienced an increased likelihood of hospitalization after 
Medicaid expansion. Several prior studies have found 
no increases in hospitalization after Medicaid expan-
sion, though these studies focused on the total non-older 
adult population aged 19–64 years (Admon et  al., 2019; 
Freedman et al., 2017; Pickens et al., 2018). Another study 
of all non-older adults using a different data source found 
that rates of hospitalization increased in the first year after 
Medicaid expansion, but that there was no longer a sig-
nificant difference between expansion and nonexpansion 
states by 2 years after expansion (Miller & Wherry, 2017).

As low-SES (whether low-education or low-income) 
adults aged 51–64  years are more likely to have chronic 
health conditions, they may have had greater pent-up de-
mand for health care services before Medicaid expansion 
and greater deterrents to seek care due to copays and other 
cost sharing associated with private plans or a lack of in-
surance. A  study of HRS participants conducted before 
the ACA followed adults with chronic conditions before 
and after reaching age 65 and found increases in health 
care utilization and costs after adults became eligible for 
Medicare coverage (McWilliams et  al., 2007b). As many 
adults were newly diagnosed with diabetes, cancer, and 
other serious health conditions after Medicaid expansion 
(Kaufman et al., 2015; Soni et al., 2018; Torres et al., 2017; 
Winkelman & Chang, 2018), it may take time for these in-
dividuals to engage with outpatient care and control their 
chronic conditions to reduce the need for hospitalization. 
More recent studies have found that individuals with di-
abetes and other chronic conditions have experienced de-
creases in hospitalizations associated with these chronic 
conditions after Medicaid expansion (Barakat et al., 2020; 
Freedman et al., 2017; Mondesir et al., 2019).

Our observation of increased hospitalization rates in the 
setting of similar coverage rates suggests that the type of 
coverage—Medicaid versus private insurance—may con-
tribute to 51- to 64-year olds’ decision making about when 
and where to seek care. As Medicaid provides generous 
coverage with little or no cost sharing, it is possible that 
it presents a lower bar to obtaining many health care serv-
ices, including hospitalizations. This pattern suggests po-
tential pent-up demand for hospital care that is similar to 
prior research on uninsured adults with chronic conditions 
who gain Medicare coverage at age 65 (Card et al., 2008; 
McWilliams et  al., 2007b). For example, in Card et  al.’s 
study, hospitalizations increased sharply after age 65, but 
in differential patterns for high- versus low-SES individ-
uals—high-SES individuals were more likely to have a sup-
plemental private plan in addition to Medicare and more 
likely to have hospitalizations for elective procedures such 
as joint replacements, while low-SES individuals were more 
likely to be hospitalized for ambulatory care sensitive con-
ditions such as congestive heart failure after age 65 (Card 
et al., 2008). It is possible that we may see future declines in 

hospitalizations as low-SES adults aged 51–64 years have 
chronic conditions diagnosed and treated effectively. It is 
also possible that effective chronic disease management 
may lead to improved health, though our study may have 
been underpowered to detect changes in health observed in 
studies with larger samples (Miller et al., 2019).

The study has several potential limitations. First, we used 
self-reported measures, which may be limited by social desir-
ability or recall bias, though the HRS is a robust longitudinal 
study and such effects are unlikely to affect respondents in 
expansion and nonexpansion states differentially. Second, 
the study’s low-education 51- to 64-year-old adult sample 
was relatively small, limiting the power to identify small 
changes associated with Medicaid expansion. Third, we were 
limited to a 2-year look-back period for certain HRS inter-
view questions (difficulty finding a physician, foregone care, 
cost-related medication nonadherence, out-of-pocket costs, 
outpatient visits, and hospitalizations). Fourth, the selection 
of the low-SES sample by educational attainment may also 
bias estimates toward the null, as approximately a third of 
the sample had incomes greater than 400% FPL and may 
not have been eligible for Medicaid or subsidized individual 
private insurance plans. However, sensitivity analyses con-
ducted with individuals who had incomes less than 138% 
FPL showed overall similar trends. In addition, our falsifi-
cation test showed no changes in hospitalization for adults 
aged 65 and older who would be eligible for Medicare, sup-
porting the specificity of the study’s finding for adults aged 
51–64 years in Medicaid expansion states.

Despite these limitations, the study has important im-
plications for the health care of adults aged 51–64 years 
after Medicaid expansion. The increase in hospitalizations 
for this age group highlights the need to assess for poten-
tial drivers of hospitalization, such as poorly controlled 
chronic conditions or social needs that affect health care 
utilization. To improve the diagnosis and management of 
chronic conditions in adults aged 51–64 years, states that 
have not expanded Medicaid should consider policies to 
expand health insurance coverage. Such policies may in-
clude Medicaid expansion, expansion of eligibility for fi-
nancial assistance on state-based exchanges, or options for 
younger adults to buy into Medicare, such as the recently 
introduced Medicare at 50 Act (S. 470, 2019). The findings 
also suggest that other policy solutions beyond coverage 
expansion are needed to improve access to ambulatory 
care and health outcomes among low-SES adults in this 
age group. Implementation and appropriate evaluation of 
care management and care coordination programs will be 
essential to addressing navigation challenges and social 
drivers of poor health outcomes that drive acute care utili-
zation. Several care management demonstration programs 
are currently being tested by states and the federal gov-
ernment (Center for Medicare & Medicaid Innovation, 
n.d.). Lessons learned from these endeavors might inform 
optimal strategies for improving the care experience and 
overall health of low-SES adults approaching retirement.
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In summary, low-education adults aged 51–64 years had 
increased rates of Medicaid coverage and increased like-
lihood of hospitalization after Medicaid expansion, sug-
gesting poor baseline access to chronic disease management 
and pent-up demand for health care services.

Supplementary Material
Supplementary data are available at The Journals of 
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