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Abstract
Virginia expanded Medicaid under the Affordable Care Act beginning in January 2019, which substantially increased income 
eligibility up to 138% of the federal poverty level (FPL) for both childless adults and parents. In this study, we examined the 
effects of Virginia’s Medicaid expansion in 2019 on health insurance coverage, access to care, and health status by employing 
a difference-in-differences and a synthetic control design. The study included data on health insurance from the 2016–2020 
American Community Survey (ACS) and data on access to care and health status come from the 2016–2020 Behavioral Risk 
Factors Surveillance System (BRFSS). The samples from ACS and BRFSS were limited to non-elderly adults with income 
below 138% of the FPL. Separate models were estimated for individuals below 100% of FPL, and those within 100–138% of 
FPL. The Virginia Medicaid expansion was associated with a 9–11 percentage-point increase in Medicaid coverage rate and 
a 7–8 percentage-point increase in the insured rate among individuals below 100% FPL, in the first two years of expansion. 
There was a larger increase in Medicaid coverage among individuals within 100–138% of FPL which also led to a larger 
increase in the insured rate in 2020. Both income groups showed no changes in private coverage after the expansion in 
Virginia. We also found a decline in delaying necessary medical visits due to cost for individuals below 100% FPL in 2019 and 
for individuals within 100–138% FPL in 2020. There was overall no discernable change in health status outcomes. Virginia’s 
2019 Medicaid expansion substantially increased insurance coverage among poor adults with suggestive early evidence for 
improved access. The findings highlight the missed opportunity for other states that have not yet decided to expand their 
Medicaid programs to improve coverage and access among their low-income individuals.
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Highlights

What do we already know about this topic?
•• The Affordable Care Act (ACA) Medicaid expansions beginning in 2014 have increased health insurance coverage and 

access to health care among low-income non-elderly adults but there is much less evidence for states that expanded after 
2014 particularly recent expansions.

How does your research contribute to the field?
•• This study investigated the effects of the Medicaid expansion in Virginia in 2019, which substantially increased income 

eligibility for both childless adults and parents, on health care coverage, access to care, and health status among low-
income adults during its first 2 years of implementation using quasi-experimental research designs.

What are your research’s implications towards theory, practice, or policy?
•• Virginia’s 2019 Medicaid expansion substantially increased insurance coverage among poor adults with suggestive 

early evidence for improved access which highlights the missed opportunity for other states that have not yet decided 
to expand their Medicaid programs to improve coverage and access among their low-income individuals.

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/inq
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Introduction

The Affordable Care Act (ACA) Medicaid expansions 
have covered over 18 million low-income adults and 
improved access to health care, as of December 2020.1 
Since the first expansions in 2014 with 26 states and 
Washington D.C., 14 additional states have expanded by 
December 2021.2 There is clear evidence that the 2014 
Medicaid expansions have increased coverage and 
access,3-15 and growing evidence that these expansions 
also improved health status.15-18 However, there is much 
less evidence for states that expanded after 2014 particu-
larly recent expansions.

Virginia expanded Medicaid under the ACA beginning in 
January 2019, which substantially increased income eligi-
bility up to 138% of the federal poverty level (FPL) for both 
childless adults and parents. Before that, childless adults 
were not eligible in Virginia, and parents were only eligible 
for up to 38% of FPL. Before the expansion, Virginia had 
one of the highest uninsured rates of non-elderly adults 
below 138% of FPL with over a quarter (27.6%) of this pop-
ulation without health insurance in 2018, exceeding the rest 
of the United States by 5 percentage points.19 Furthermore, 
the expansion in Virginia affected a much larger proportion 
of parents than most other expansion states. Based on our 
calculations, the average pre-expansion income eligibility 
for parents in the other states that had expanded by 2019 
was about 100% of FPL, which is nearly 2.5 times the 
Virginia pre-expansion eligibility for parents (38% FPL).20 
Because of the large proportion of the low-income popula-
tion affected by the expansion, understanding the effects of 
the expansion in Virginia on coverage and access is espe-
cially important.

In this study, we investigated the effects of the Medicaid 
expansion in Virginia on health care coverage, access to care, 
and health status among low-income adults during its first 
year of implementation. After 5 years of the initial expan-
sions and marketplace establishment, the public has gained 
more information about the ACA and coverage choices, 
which may affect enrollment decisions. Therefore, under-
standing the effects of recent Medicaid expansions also adds 
important and complementary knowledge to established evi-
dence from the early expansions.3,4,21,22

Study Data and Methods

Data and Sample. We used individual-level data from two of 
the largest nationally representative surveys to examine the 
Virginian’s 2019 Medicaid expansion effects on a variety of 
outcomes measuring health coverage, access to care, and 
health status. We selected a sample of non-elderly adults 
aged 18–64 years with income below 138% FPL as they are 
most likely to be impacted and compared the outcomes 
before and after the expansion in Virginia with a group of 
states that had not adopted the ACA Medicaid expansion.

The first data source was the American Community 
Survey (ACS) from 2016 through 2020 (most recent year 
currently available), which we used to study health coverage 
changes using individual-level data. The ACS is a nationally 
representative cross-sectional survey that samples nearly 1% 
of the US population from all 50 states and Washington D.C. 
every year. The ACS collects detailed information on the 
individual’s current health insurance coverage and demo-
graphic and socioeconomic characteristics. Sampled indi-
viduals are legally obligated to answer all survey questions; 
86%–96% completed the survey between 2016 and 2019, but 
the response declined to 71% in 2020 due to the COVID-19 
pandemic. From the ACS, we included the following five 
binary measures of individuals’ health insurance status and 
types: any insurance, Medicaid coverage, employer- 
sponsored coverage, independently purchased coverage, and 
any private coverage (either employer-sponsored or indepen-
dently purchased coverage). In the main models, individuals 
who reported multiple sources of coverage were included 
under each insurance type that they reported. We did so 
because individuals could be enrolled in both Medicaid and 
private coverage if they were income eligible for Medicaid 
(except for health coverage from ACA marketplace). In sen-
sitivity analyses, however, we excluded individuals with 
multiple sources of health insurance and observed similar 
results. A key strength of the ACS data is allowing us to 
examine different coverage types and measure household 
income to select samples by different income levels. 
However, ACS does not distinguish whether independently 
purchased plans were from the marketplace or not.23

The second dataset was the Behavioral Risk Factors 
Surveillance System (BRFSS) from 2016 through 2020 
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(most recent year currently available), which we included to 
examine changes in health care access and health status.24 
BRFSS is a nationally representative annual survey that col-
lects individual-level data on multiple measures of health-
care access and information on socioeconomics and 
demographic characteristics for cross-sectional samples 
from all states. We included the following four binary mea-
sures of health care access: 1-having any type of health 
insurance coverage at the time of interview, 2- having a per-
sonal health provider, 3- avoiding medical care due to cost in 
the past 12 months, and 4- completing a routine medical 
checkup in the past 12 months. For health status, we evalu-
ated the following four measures of health status: 1- a binary 
indictor for rating very good or excellent health, 2- a binary 
indictor for rating poor or fair health, 3- number of days in 
the past 30 days not in good physical health, and 4- number 
of days during the past thirty not in good mental health.

With the individual-level data from ACS and BRFSS, we 
estimated the expansion effects separately for individuals 
below 100% FPL, and those between 100% FPL and 138% 
FPL. Individuals with income between 100 and 138% FPL 
received subsidies for marketplace coverage before the 
Medicaid expansion, and nearly 30% of all non-elderly 
adults in Virginia in 2018 were eligible to receive a subsidy 
according to our analysis of the ACS data. However, after 
becoming eligible for Medicaid, individuals previously 
enrolled in the marketplace would most likely switch from 
marketplace coverage to Medicaid due to the loss of subsi-
dies. Unlike the ACS, which reports detailed income data, 
BRFSS measures income based on the following categories: 
less than $10,000, $10,000 to less than $15,000, $15,000 to 
less than $20,000, $20,000 to less than $25,000, $25,000  
to less than $35,000, $35,000 to less than $50,000, $50,000 
to less than $75,000, and $75,000 or more. To select the 
BRFSS sample below 138% FPL (also considering number 
of adults and children in the households), we used midpoints 
of these income categories following previous studies.7,17,21,25 
In the sample with income below 100% FPL, we did not 
exclude those who were previously eligible for Medicaid 
(parents with income below 38% FPL) because of prior evi-
dence of spillover effects (i.e., “welcome mat” effects) on 
coverage among previously income eligible individuals.26 In 

sensitively analyses, we excluded parents with income that 
would have been previously eligible for coverage (below 
38% FPL). We only did this check in ACS data since the 
income data from BRFSS are in categories and bottom 
coded.

In Appendix Table 1, we show descriptive statistics of the 
ACS analytical sample, separately for individuals with 
income below 100% and within 100–138% FPL. The ACS 
sample includes 439,785 individuals (without sampling 
weights) with income below 100% FPL and 205,944 within 
100–138% FPL, of whom 19,507 and 8517 respectively are 
in Virginia. The descriptive statistics for the BRFSS sample 
are presented in Appendix Table 2. The unweighted sample of 
BRFSS includes 62,523 individuals (2452 from Virginia) 
with income below 100% FPL and 38,523 individuals (1674 
from Virginia) within 100–138% FPL. Overall, the subgroups 
from Virginia and control states are similar on age, gender, 
and education; Virginia has a smaller proportion of racial/ 
ethnic minority individuals comparing to control states.

Research Design and Statistical Analysis

We used a difference-in-differences design to estimate the 
effects of the expansion in Virginia in 2019 on health insur-
ance coverage, access to health care, and health status. 
Specifically, we compared outcome changes after the expan-
sion in Virginia with a group of control states which included 
15 states that had not adopted the ACA Medicaid expansion 
as of December 2020, and four states (Delaware, New York, 
Massachusetts, and Vermont) plus Washington DC that had 
full or near full expansions before 2014, similar to previous 
studies.3,4,17,25 Because of these prior expansions, these states 
were likely less affected by the 2014 ACA Medicaid expan-
sion than states that expanded in 2014. For states that 
expanded in 2014, recent studies suggested growing effects 
on health status in 2018.15,17 For this reason, we did not 
include states that expanded in 2014 or later as control states.

We estimated an event study regression specification, 
which allowed us to compare pre-expansion trends between 
Virginia and the control states as a check for the internal 
validity of the difference-in-difference design. The model 
was specified as follows

Outcome Virginia *Y Virginia *Y Virginiist s s= + + +α γ γγ1 2 32016 2017 aa *Y Virginia *Ys s2019 20204+ +γ Γ θ ω εX + + +ist s t ist (1)

Outcomeist  was one of the study outcomes described for 
individual i  in state s in year t. Virginias  was a binary indi-
cator equal to 1 for respondents from Virginia, and 0 for 
respondents from the control states. Y Y2016 2017, , Y2019,
and Y2020 were indicators for whether the survey year is 
2016, 2017, 2019, and 2020 (with 2018 as the reference 
year). Xist was a vector of individual-level characteristics 
including age (which we included flexibly as 0/1 indicators 
for each age year in ACS and age categories in BRFSS),  
gender, race/ethnicity, education, employment status, and 

marital status. When using BRFSS data, the model also con-
trolled for two additional variables related to BRFSS sam-
pling: homeownership status, and whether the respondent 
was selected as a cell phone or landline user, as these are part 
of BRFSS sampling.25,27 θs were state fixed effects capturing 
time-invariant differences between states, and ωt were year 
fixed effects capturing shared trends between states. The 
effect of Virginia’s 2019 Medicaid expansion was repre-
sented by γ3 . The underlying assumption of the difference-
in-differences design is that outcomes would have changed 
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similarly in Virginia in 2019 as the control states in the 
absence of Medicaid expansion. This assumption can be par-
tially tested by visually checking whether coverage trends in 
2016-2018 were similar between Virginia and the control 
states. A more formal approach is to check the magnitude of 
the coefficients on pre-expansion periods ( γ1 and γ 2) and 
whether they are statistically significant.

We estimated the regression model described above using 
ordinary least squares (OLS) as the coefficients can be 
directly interpreted as the expansion effect. Regressions 
were weighted by sampling probability weights to account 
for non-response bias and yield representative estimates. 
Because the model only has one treatment state and a few 
study years, classical testing based on state-clustered stan-
dard errors will likely be biased downward leading to inac-
curately smaller P values and over-rejection of the null 
hypothesis of no effects.28-31 To address this problem, we use 
a randomization inference analysis (also known as permuta-
tion test) to test the statistical significance of the difference-
in-difference estimates.30,32 Specifically, we estimated the 
regression model by reassigning each of the 20 control states 
(one at a time) as a treatment state and using the remaining 
states (including Virginia) as control states (i.e., we obtained 
the event study regression estimates from 20 such regres-
sions). Then, we calculated the P-value for each event study 
coefficient when Virginia was the treatment state as the pro-
portion of the 20 estimates that were larger in absolute value 
than that coefficient.

Another recommended and commonly used approach to 
address this problem is to use a synthetic control method 
(SCM) which we also employed as an alternative design.28,32,33 
Unlike the difference-in-differences design that places an 
equal weight for all control states, SCM constructs a counter-
factual control group for Virginia by estimating a set of 
weights for control states (19 states plus DC) that minimize 
differences in pre-trends between Virginia and the control 
states during 2016–2018 before Virginia expanded Medicaid. 
For each outcome, SCM projects a counterfactual for Virginia 
in 2019 using the outcome-specific generated weights, and 
the expansion effect is estimated by the difference in out-
come means in 2019 between Virginia and its synthetically 
generated counterfactual. We followed the two commonly 
used approaches to select the SCM weights. The first 
approach constructs the synthetic group that minimizes year-
by-year differences between Virginia and the control states in 
outcome changes from 2016 through 2018. A limitation of 
this approach, however, is that it does not directly include 
conceptually relevant covariates to predict outcome 
changes.34 The second approach to generate weights mini-
mizes differences between Virginia and the control states in 
the means of the outcome and selected covariates averaged 
over 2016–2018 (rather than year-by-year).4,33 The covari-
ates selected for SCM matching were the same covariates 
included in our difference-in-difference specification. 
Statistical inference of SCM estimates was based on placebo 

tests and generating a distribution of placebo effects, which 
is similar to the randomization inference analysis described 
above.33 Specifically, we estimated the same SCM model on 
each control state assuming it was a treatment state to get a 
distribution of placebo effects. A P-value was derived based 
on the proportion of placebo effects (based on 20 tests in this 
SCM model) that were equal to or larger (in absolute value) 
than the effect estimates for Virginia. Because ACS and 
BRFSS are individual-level data, we aggregated the data 
from the analytical samples (separately for individuals below 
100% FPL and 100–138% FPL) into state-level means of 
outcomes and covariates (noted above) using the survey 
sampling weights to conduct the analysis using the SCM.4,33,35

Results

Medicaid Expansion Effects on Insurance 
Coverage

Appendix Figures 1 and 2 show health insurance coverage 
rates from 2016 to 2020 separately for non-elderly adults 
below 100% FPL and 100–138% FPL in Virginia and control 
states using ACS data. These are descriptive figures showing 
the rates over time and do not adjust for any differences 
between states. In 2016–2018 (before Virginia’s expansion), 
coverage trends were comparable between Virginia and con-
trol states for both income samples lending support to the 
research design. Beginning in 2019 and continuing in 2020, 
there was a sharp increase in Medicaid coverage and conse-
quently in any coverage among individuals below 100% FPL 
in Virginia relative to control states (Appendix Figure 1). 
There was also a small decrease in independently purchased 
coverage but almost no change in employer-sponsored cov-
erage after expansion compared to control states (Appendix 
Figure 2). For individuals within 100–138% FPL, there was 
a larger increase in Medicaid coverage in 2019 and 2020 in 
compared to individuals below 100% FPL. There was, how-
ever, little change in private coverage in this group.

Table 1 presents the difference-in-differences estimates of 
Virginia’s 2019 Medicaid expansion effects on insurance 
coverage status and type using the ACS data (separately for 
individuals with income below 100% and 100–138% FPL) 
and the randomization inference test. The estimates echo the 
descriptive data in Appendix Figures 1 and 2. After the 
expansion, Medicaid coverage in Virginia significantly 
increased by 9 (P < .001) and 10 (P = .05) percentage points 
in 2019 and 2020, compared with control states. These prom-
inent changes in Medicaid coverage resulted in an increase in 
the insured rate in Virginia by 7 and 8 percentage points in 
2019 and 2020. The difference between Medicaid and any 
coverage gains is a small and statistically non-significant 
decline in private coverage (about 2–3 percentage points). 
Individuals with income between 100% and 138% FPL also 
had an increase in Medicaid coverage by 11 and 18 percent-
age points (P = .05) in 2019 and 2020. There was a smaller 
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and statistically non-significant decline in private coverage. 
The net change in insured rate for this income group was a 
statistically non-significant increase by 5 percentage points 
in 2019 (P = .15) and but a significant increase by 10 per-
centage points in 2020 (P = .05). The results using the classi-
cal state-clustered standard errors are reported in Appendix 
Table 3, and the main difference is that the standard errors 
under this approach are smaller, making the small differ-
ences in pre-trends statistically significant in multiple cases. 
In the sensitivity analyses that excluded individual with mul-
tiple types of health insurance (Appendix Table 4) and indi-
viduals with income that would have been previously eligible 
for Medicaid (Appendix Table 5), the results are overall 
similar to the main estimates.

In Figure 1, we show the SCM trends for Medicaid cover-
age, any private coverage, and any private coverage in 
Virginia in 2016–2020 and its synthetic control group con-
structed by the outcome means in each year of the pre-expan-
sion period (2016–2018), separately for individuals with 
income below 100% FPL and 100–138% FPL. Details on 
synthetic control weights are presented in Appendix Table 6. 
The SCM estimates were very close to the difference-in- 
difference estimates. Specifically, for individuals with 

income below 100% FPL, the SCM estimates indicate that 
Medicaid coverage in Virginia increased by 8.8 (P = .1) and 
12 (P < .001) percentage points in 2019 and 2020 after the 
expansion, which led to gains in the insured rate by 7 (P = 
.05) and 11 (P < .001) percentages points in 2019 and 2020, 
respectively. The SCM estimates for employer-sponsored 
and independently purchased coverage (Appendix Figure 3) 
were also consistent with the difference-in-differences 
model, suggesting little evidence that the Medicaid expan-
sion in Virginia had an impact on private coverage. Finally, 
SCM estimates from matching the synthetic control group on 
means of covariates and outcomes during pre-expansion 
years were also similar overall but there were differences in 
outcome trends between the synthetic control group and 
Virginia before Virginia expanded Medicaid (Appendix 
Figures 4 and 5).

Medicaid Expansion Effects on Access to Care

In Appendix Figure 6, we show descriptive and unadjusted 
trends in the access to care measures between Virginia and 
all control states from 2016 to 2019 from the BRFSS data. In 
most cases, there appear to be improvements in access but 

Table 1. Difference-in-Differences Estimates of Virginia’s 2019 Medicaid Expansion Effects on Health Insurance Coverage of Non-
elderly Adults Below 100% FPL and within 100–138% FPL with using Randomization Inference, 2016–2020 Data from the American 
Community Survey.

N 2016 2017 2019 2020

Household Income below 100% FPL  
 Any insurance 439,785 −.015 −.014 .066*** .078*
 [.400] [.300] [.000] [.050]
 Medicaid coverage 439,785 −.027 −.017 .085* .105***
 [.400] [.450] [.050] [.000]
 Any private coverage 439,785 .007 .018 −.017 −.029
 [.750] [.150] [.350] [.200]
 Employer sponsored coverage 439,785 .019 .024 .018 .021
 [.300] [.200] [.350] [.350]
 Independently purchased coverage 439,785 −.003 .002 −.029 −.055
 [.950] [.950] [.100] [.100]
Household income within 100–138% FPL  
 Any insurance 205,944 −.010 .028 .049 .099*
 [.700] [.250] [.150] [.050]
 Medicaid coverage 205,944 .010 .010 .110* .185*
 [.800] [.950] [.050] [.050]
 Any private coverage 205,944 −.009 .022 −.034 −.020
 [.750] [.500] [.350] [.600]
 Employer sponsored coverage 205,944 −.024 −.010 −.037 .006
 [.350] [.700] [.350] [.800]
 Independently purchased coverage 205,944 .017 .031 .004 −.034
 [.450] [.350] [.950] [.200]

Notes. The table reports the difference-in-differences estimates of Virginia’s 2019 Medicaid expansion effects on health insurance coverage among non-
elderly adults below 100% FPL and within 100–138% FPL. All regressions control for age, gender, race/ethnicity, education, employment status, marital 
status, state fixed effects and year fixed effects, and are weighted by ACS sampling weights. P-values based on the randomization inference are reported 
in brackets.
*significant at 5% level; **significant at 1% level; ***significant at .1% level.
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also some differences in pre-trends between Virginia and the 
control states.

Table 2 reports the difference-in-differences estimates of 
Virginia’s Medicaid expansion effects on access using the 
2016–2019 BRFSS data (separately for individuals with 
income below 100% and 100–138% FPL) and the random-
ization inference test. Overall, there were some improve-
ments in all four access measures for both income groups 
after the Medicaid expansion but not all of them are statisti-
cally significant. The estimates for any health insurance in 
BRFSS are overall consistent with the ACS estimates but the 
BRFSS estimates are not statistically significant. There was 
a significant (P < .05) decline in reporting cost as a barrier 
to medical care by nearly 9 percentage points among indi-
viduals with income below 100% FPL in 2019, and a similar 
significant decline by 7 percentage points among individuals 
within 100–138% FPL in 2020. The estimates based on clas-
sical inference using state-clustered standard errors are pre-
sented in Appendix Table 7.

Figure 2 shows the SCM trends and estimates for the 
BRFSS health care access measures based on pre-expansion 

year-by-year outcome matching (state matching weight 
assignments are in Appendix Table 8). Overall, there were 
similar improvements (qualitatively based on estimates sign) 
in all access measures even though most estimates were not 
statistically significant. However, the increase in any insur-
ance coverage (6 percentage points with P = .05) among 
individuals below 100% FPL was statistically significant, 
which is consistent with the findings from ACS. SCM esti-
mates also suggest improvement when matching based on 
outcome and covariate means in the pre-expansion period 
(Appendix Figure 7), but with more differences in outcome 
trends during pre-expansion period.

Medicaid Expansion Effects on Self-Reported 
Health Status

Appendix Figure 8 shows descriptive trends in the four 
health status measures using BRFSS data. The trends in self-
rated health are similar between Virginia and the control 
states both before and after the expansion, suggesting no 
effects on this outcome in the first two years. Also, these 

Figure 1. Synthetic control estimates of Virginia’s 2019 Medicaid expansion effects on health insurance coverage of non-elderly adults 
below 100% FPL and within 100–138% FPL, synthetic control matching on the means of outcome in each pre-expansion year, 2016–2020 
data from the American community survey. 
Notes. The trends in Virginia are summary statistics for reported data. The trends for the synthetic control are estimated using synthetic control 
methods. The matching of the synthetic control to Virginia is based on the pre-expansion (2016–2018) means of the health insurance outcome in each of 
the pre-expansion year.
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plots show overall no evidence of an effect from the expan-
sion on the number of days not in good mental health or good 
physical health.

The difference-in-difference estimates reported in Table 3 
also show little evidence that the Medicaid expansion in 
Virginia had discernable effects on health status measures. 
However, the SCM estimates (Figure 3) indicate that there 
was a decline in number of days not in good mental health by 
2.7 (P = .05) days in 2020 among individuals with income 
within 100–138% FPL. However, there was no change for 
individuals with income below 100% FPL. The details on 
SCM matching weights were reported in Appendix Table 10. 
SCM estimates when matching based on outcome and 
covariate means in the pre-expansion period also suggest 
similar findings (Appendix Figure 7) with more differences 
in outcome trends during pre-expansion period.

Discussion

This paper provides timely evidence on the recent ACA 
Medicaid expansion in Virginia that substantially modified 
income eligibility for both childless adults and parents. We 
find a relatively large increase in Medicaid coverage in the 
first year for individuals below 138% FPL. This increase is 
observed for those below 100% FPL who were not eligible 
for marketplace subsidies and those at 100–138% FPL who 

were previously eligible for these subsidies before the expan-
sion. There is also a clear increase in the insured rate among 
individuals below 100% FPL in 2019–2020 and for individu-
als within 100–138% FPL in 2020. We find no statistically 
significant changes in private insurance coverage for both 
income groups, suggesting little evidence of switching from 
private coverage to Medicaid. When examining effects on 
access measures, both income groups show a decline in 
delaying necessary medical visits due to cost post expansion, 
suggesting improvement in access based on that measure. 
Overall, we find little evidence of changes in self-reported 
health status for either income group in the first two years of 
expansion. Taken as a whole, the results are largely similar to 
those on the 2014 Medicaid expansions in their first  
year,6-8,36,37 indicating similar benefits to the eligible popula-
tion for an expansion that happened six years later.

The study employs two research designs (difference-in-
differences and SCM models) and finds overall comparable 
results between them. It also evaluates several conceptually 
relevant outcome measures and considers two income groups 
that differed in access to private insurance coverage before 
the expansion (due to the differences in marketplace subsi-
dies). One limitation of our study common to similar studies 
is that outcomes and income are self-reported, which might 
involve errors including possible misclassification of some 
individuals as Medicaid eligible or missing some individuals 

Table 2. Difference-in-Differences Estimates of Virginia’s 2019 Medicaid Expansion Effects on Access to Care of Non-elderly Adults 
Below 100% FPL and within 100–138% FPL with using Randomization Inference, 2016–2019 Data from the Behavioral Risk Factors 
Surveillance System.

N 2016 2017 2019 2020

Household income below 100% FPL  
 Any health insurance 62,442 −.042 .036 .043 .063
 [.250] [.500] [.350] [.200]
 Has a personal health provider 62,360 −.021 −.078 .045 −.003
 [.750] [.150] [.450] [1.000]
 Avoided medical care due to cost 62,448 .030 −.042 −.085*** −.023
 [.500] [.500] [.000] [.550]
 Had a routine check-up 60,889 .021 .030 .032 .022
 [.850] [.400] [.500] [.550]
Household income within 100–138% FPL  
 Any health insurance 38,470 .013 .009 .060 .054
 [.700] [.800] [.250] [.150]
 Has a personal health provider 38,429 −.059 −.096 .014 −.037
 [.250] [.150] [.750] [.350]
 Avoided medical care due to cost 38,465 −.011 −.069 −.071 −.075***
 [.80] [.30] [.150] [.000]
 Had a routine check-up 37,668 −.024 −.011 .011 −.049
 [.750] [.950] [.700] [.350]

Notes. The table reports the difference-in-differences estimates of Virginia’s 2019 Medicaid expansion effects on access to care among non-elderly 
adults below 100% FPL and within 100–138% FPL. All regressions control for age, gender, race/ethnicity, education, employment status, marital status, 
homeownership status, and whether respondent was selected as a cell phone or landline user, state fixed effects and year fixed effects, and are weighted 
by BRFSS sampling weights. P-values based on the randomization inference are reported in brackets.
*Significant at 5% level; **significant at 1% level; ***significant at .1% level.
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Figure 2. Synthetic control estimates of Virginia’s 2019 Medicaid expansion effects on access to care of non-elderly adults below 138% 
FPL and within 100–138% FPL, synthetic control matching on the means of outcome in each pre-expansion year, 2016–2020 data from 
the behavioral risk factors surveillance system. 
Notes. The trends in Virginia are summary statistics for reported data. The trends for the synthetic control are estimated using synthetic control 
methods. The matching of the synthetic control to Virginia is based on the pre-expansion (2016–2018) means of the health insurance outcome in each of 
the pre-expansion year.

Table 3. Difference-in-Differences Estimates of Virginia’s 2019 Medicaid Expansion Effects on Self-reported Health Measures of Non-
elderly Adults Below 100% FPL and within 100–138% FPL with using Randomization Inference, 2016–2020 Data from the Behavioral Risk 
Factors Surveillance System.

N 2016 2017 2019 2020

Household Income below 100% FPL  
 Self-rated health: Excellent/Very good health 62 523 −.050 −.013 −.077 −.051
 [.400] [.900] [.150] [.250]
 Self-rated health: Poor/Fair health 62 523 −.030 −.030 −.028 −.004
 [.450] [.500] [.400] [.850]
 Days in past 30 not in good mental health 61 286 −.245 −1.074 −.517 1.284
 [.850] [.450] [.600] [.100]
 Days in past 30 not in good physical health 60 998 −.654 −.796 .282 −.022
 [.150] [.850] [.150] [.300]
Household income within 100–138% FPL  
 Self-rated health: Excellent/Very good health 38 523 .047 .003 .020 .034
 [.250] [.950] [.80] [.50]
 Self-rated health: Poor/Fair health 38 523 −.029 −.049 −.006 −.076
 [.400] [.250] [.950] [.20]
 Days in past 30 not in good mental health 37 862 .700 −1.376 −1.779 −1.661
 [.450] [.250] [.150] [.150]
 Days in past 30 not in good physical health 37 784 .203 −1.710 .053 −1.735
 [.250] [.200] [.400] [.300]

Notes. The table reports the difference-in-differences estimates of Virginia’s 2019 Medicaid expansion effects on self-reported health status among non-
elderly adults below 100% FPL and within 100–138% FPL. All regressions control for age, gender, race/ethnicity, education, employment status, marital 
status, homeownership status, and whether respondent was selected as a cell phone or landline user, state fixed effects and year fixed effects, and are 
weighted by BRFSS sampling weights. P-values based on the randomization inference are reported in brackets.
*Significant at 5% level; **significant at 1% level; ***significant at .1% level.
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who are actually eligible. However, these two datasets are 
leading national survey data sources for the examined out-
comes, and any self-report errors are unlikely to bias the esti-
mates, but more likely to reduce precision and statistical 
significance. Further, the sample sizes from ACS and BRFSS 
for one treatment state and one post-expansion year are small 
to evaluate possible heterogeneity by other demographic and 
socioeconomic factors.

The findings complement prior evidence from the earlier 
expansions indicating that Medicaid expansion remains one of 
the most effective provisions from the ACA to increase insur-
ance coverage and improve access for low-income non-elderly 
adults. This evidence further highlights the missed opportunity 
for other states that have not yet decided to expand their 
Medicaid programs under the ACA (12 states as of November 
2021) to improve coverage and access among their low-
income citizens.2 The need for Medicaid coverage has further 
increased following the millions of lost jobs from the COVID-
19 pandemic, estimated to include over 4 million low-income 
workers who lost their jobs as of November 2021.38 Expanding 
Medicaid in these states would help in shielding eligible 

low-income individuals who have lost their earnings or 
employer-sponsored coverage from being uninsured. Evidence 
from prior economic downturns shows declines in private cov-
erage and increased enrollment in Medicaid,39,40 further high-
lighting the need for Medicaid coverage during this pandemic 
for low-income families and individuals.

States with more generous Medicaid eligibility are better 
able to smooth insurance coverage losses (from unemploy-
ment rise) during recessions.40 From Feb 2020 to March 
2021, total Medicaid enrollment increased by nearly 10.5 
million, including 7.8 million in Medicaid expansion states.41 
Even though so far no state has changed its income eligibility 
for Medicaid specifically to increase coverage during the 
COVID-19 pandemic, many states have taken administrative 
actions to make it easier for eligible individuals to enroll, 
such as using less restrictive measures to determine eligibil-
ity, temporarily providing Medicaid coverage for non-state 
residents, accepting self-attestation for non-income eligibil-
ity factors, and eliminating premiums.42 The pandemic is 
also increasing mental health risks, substance abuse, and 
delays in seeking care, which will further increase the need 

Figure 3. Synthetic control estimates of Virginia’s 2019 Medicaid expansion effects on health insurance coverage of non-elderly adults 
below 100% FPL and within 100–138% FPL, synthetic control matching on the means of outcome in each pre-expansion year, 2016–2020 
data from American community survey. 
Notes. The trends in Virginia are summary statistics for reported data. The trends for the synthetic control are estimated using synthetic control 
methods. The matching of the synthetic control to Virginia is based on the pre-expansion (2016–2018) means of the health insurance outcome in each of 
the pre-expansion year.
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for coverage and access, particularly among low-income 
individuals.43-47 Non-expansion states can look to the evi-
dence from Virginia that it is not too late to expand Medicaid.
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