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Abstract

Since 2014, 32 states implemented Medicaid expansion by removing the categorical criteria for childless adults and
by expanding income eligibility to 138% of the federal poverty level (FPL) for all non-elderly adults. Previous studies
found that the Affordable Care Act (ACA) Medicaid expansion improved rates of being insured, unmet needs for care
due to cost, number of physician visits, and health status among low-income adults. However, a few recent studies
focused on the expansion’s effect on racial/ethnic disparities and used the National Academy of Medicine (NAM)
disparity approach with a limited set of access measures. This quasi-experimental study examined the effect of Medicaid
expansion on racial/ethnic disparities in access to health care for U.S. citizens aged 19 to 64 with income below 138%
of the federal poverty line. The difference-in-differences model compared changes over time in 2 measures of insurance
coverage and 8 measures of access to health care, using National Health Interview Survey (NHIS) data from 2010 to
2016. Analyses used the NAM definition of disparities. Medicaid expansion was associated with significant decreases in
uninsured rates and increases in Medicaid coverage among all racial/ethnic groups. There were differences across racial/
ethnic groups regarding which specific access measures improved. For delayed care and unmet need for care, decreases
in racial/ethnic disparities were observed. After the ACA Medicaid expansion, most access outcomes improved for
disadvantaged groups, but also for others, with the result that disparities were not significantly reduced.
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What do we already know about this topic?
The expansion of Medicaid that occurred under the Affordable Care Act increased the proportion insured among low-
income populations above the existing poverty guidelines.

How does your research contribute to the field?
We found that there were differences across racial/ethnic groups regarding which specific access measures improved.
For delayed care and unmet need for care, decreases in racial/ethnic disparities were observed.

What are your research’s implications toward theory, practice, or policy?

Since most disparities were not significantly reduced after the ACA Medicaid expansion, there is a need for continuous
monitoring of policy impacts, as well as research into the pathways through which Medicaid expansion affects access to
care and mitigates health care disparities among racial/ethnic groups.
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Health disparities among racial/ethnic subgroups have been
large, ubiquitous, and persistent. Blacks and Hispanics have
a higher prevalence of obesity and medically diagnosed dia-
betes, as well as poorer self-reported health, a greater num-
ber of both mentally or physically unhealthy days, and higher
rates of potentially preventable hospitalizations than non-
Hispanic whites.!? Particularly, Blacks have higher rates
than Whites for most of the 15 leading causes of death.> As
a consequence of such disparities, Blacks and Hispanics are
expected to have higher health care needs than Whites.
However, racial and ethnic minorities have been more likely
than Whites to be uninsured for decades, and have experi-
enced unequal treatment in terms of using poorer quality
sources of care, having greater unmet need due to cost, and
having fewer physician visits.!*

The National Academy of Medicine (NAM), previously
called Institute of Medicine (IOM), in its Unequal Treatment
report, defined racial/ethnic disparities in healthcare as
“racial or ethnic differences in the quality of healthcare that
are not due to access-related factors or clinical needs, pref-
erence, and appropriateness of intervention.” According to
the NAM approach, measurement of racial/ethnic dispari-
ties excludes differences in use that result from different
health care needs, but includes differences that result from
differential SES impact on health and discrimination.>® In
empirical studies, disparities are commonly measured by
comparing means of outcomes between racial/ethnic
minorities and non-Hispanic Whites after controlling for all
the individual characteristics, which was called the “resid-
ual direct effect” (RDE).” Since RDE captures only those
effects of race/ethnicity that are not mediated by SES (or
other included individual characteristics), the magnitude of
racial/ethnic disparities on access to health care and health
outcomes using RDE tends to be underestimated compared
to the NAM approach.” Nearly all empirical studies exam-
ining the ACA coverage expansion used RDE in measuring
racial/ethnic disparities.

The expansion of Medicaid that occurred under the
Affordable Care Act (ACA, 2010) increased rates of insur-
ance among low-income populations.® Before the ACA
Medicaid expansion, poor adults were ineligible if their
family income exceeded their state’s Medicaid cutoffs or
due to categorical ineligibility. Since 2014, in 32 states, the
implementation of Medicaid amendments increased overall
access by expanding income eligibility to 138% of the fed-
eral poverty level (FPL) for all non-elderly adults, while 19

states (initially 26) opted not to implement the expansion.®

Various recent ACA studies found improvements in the
insured rate and access to care among low-income and
childless adults in Medicaid expansion states.®!%!* There
have been fewer studies performing rigorous econometric
analyses of the impacts of ACA Medicaid expansion on
racial/ethnic disparities. Analyses examining the expan-
sion’s impact on insurance coverage have generated mixed
findings. Some studies found that Hispanics experienced a
greater decrease in uninsured rates relative to Whites, !>
or Blacks experienced a greater reduction in uninsured
rates than Whites.!®!320-23 Other studies, however, found
that Blacks or Hispanics experienced smaller reductions in
uninsured rates than Whites,!7:19:23:24

Few studies have examined the effect of the ACA
Medicaid expansion on access to care among racial/ethnic
subgroups. Two studies found no statistically significant
increase in rates of having a usual source of care,'®?* and 1
study found Blacks had a greater increase than Whites in
rates of having a usual source of care.?* Two studies found
that Hispanics experienced a greater reduction than Whites
in unmet need for care due to cost, but Blacks did not,?*
while 2 other studies found that Blacks had a greater reduc-
tion than Whites in unmet need for care due to cost, but
Hispanics did not.?*** One study examined the effect on
physician visits for racial/ethnic groups and found no
changes in the gap between Blacks or Hispanics relative to
Whites.?

There have been even fewer studies that examine the
ACA’s impact using the NAM approach. One study esti-
mated the changes in disparities controlling only for age and
gender," and the other study estimated NAM models by con-
trolling for health care need variables (age, gender, general
health status) and marital status among adults with serious
psychological distress.?’

Important gaps exist in this literature regarding the ACA’s
impact on racial/ethnic disparities. First, few studies have
examined the effect of the ACA Medicaid expansion on
access to care among racial/ethnic subgroups using the NAM
approach!*>?% by only controlling for health care need vari-
ables. Studies which also controlled for other economic fac-
tors found mixed results regarding disparities.!%-20-2224
Second, while a few recent studies estimated the effects of
Medicaid expansion on “unmet need for care due to cost”
and “physician visits,”?*?22%26 access to specific types of
care, such as specialist and mental health care were not
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distinguished. Since uninsured patients are less likely to be
referred to diagnostic/therapeutic services,?’ an increase in
insured rates due to Medicaid expansion is expected to
increase in rates of referral to specialty and mental health
care among low-income adults.

This study will address these gaps by applying NAM
health care disparities methods and by extending current
racial/ethnic ACA impact studies using multiple measures of
access and utilization outcomes. We will use rank-and-
replace methods to adjust health need variables across race/
ethnic subgroups to implement the NAM definition. We will
also contribute to the existing ACA literature by adding new
findings about whether Medicaid expansion has mitigated
disparities in access to care and health service utilization
among racial/ethnic subgroups.

Methods

Data

The primary data source for this study is the National Health
Interview Survey (NHIS), a national cross-sectional in-per-
son survey collected annually by the CDC’s National Center
for Health Statistics (NCHS) for the civilian noninstitution-
alized population in the United States. State identifiers are
important to this research because the DD model estimates
are based on classification of expansion and non-expansion
states. Since geographic variables are restricted in the public-
use NHIS, these geographic variables were obtained through
the NCHS Research Data Center (RDC).

The Area Health Resources File (AHRF), published by
the Health Resources and Services Administration (HRSA),
was used for annual county unemployment rates from 2010
to 2016.

Study Sample

The study sample was restricted to U.S. citizens aged 19 to
64 with incomes below 138% of the federal poverty line
(FPL), for the years 2010 to 2016. This subpopulation is the
target group who were most likely to be affected by the ACA
Medicaid expansion. A 138% FPL income limit was imposed
because the ACA increased income eligibility for Medicaid
to 138% of the FPL. Non-U.S. citizens are excluded from the
sample since they are not eligible for Medicaid. Two other
groups are excluded from the analysis since they were
unlikely to be affected by the ACA Medicaid expansion.
Specifically, Supplemental Security Income (SSI) recipients
are categorically eligible for Medicaid in most states, and
Social Security Disability Insurance (SSDI) recipients fre-
quently qualify for Medicare.

Supplemental Table Sla reports the effect of exclusions
and missing data on the eventual pooled sample size, which
was 67384 respondents. The final sample size ranged from
29369 to 67341 depending on whether respondents are in
the sample NHIS adult file or the person file.

Measures

Outcome measures. Following Andersen et al,”® the access
variables used in this study can be classified as measuring
potential access and health care utilization (realized access).
Potential access refers to enabling resources (eg, health
insurance) that allow individuals to use health care services,
whereas health care utilization refers to actual use of health
services (eg, physician visits). Since Medicaid eligibility
expansion is designed to reduce the proportion of a house-
hold’s total economic resources spent on medical care, it is
expected that potential access would be directly affected.
However, Medicaid expansion does not deal directly with
non-financial barriers to obtaining services, implying smaller
effects on health care utilization than on potential access.?’

Outcome variables were selected based on previous empir-
ical studies of Medicaid expansion.®!0.26,30-3411-13,15,18,19.23,24
Seven potential access variables were specified (all binary):
uninsured, Medicaid coverage, no usual source of care,
delayed care due to cost, and unmet need for care due to cost
for general care, specialty, and mental health care. “No usual
source of care” was defined having no regular place of care
where treatment is sought for acute and preventive care
except emergency room, and was constructed using 4 related
survey questions. Three health care utilization variables are
specified (all binary): no visits to a physician, specialist, or
mental health provider. Rates of having physician visits
were expected to increase through improvement of afford-
ability of access to care, insurance status, and having regular
source of care after the Medicaid expansion. Access vari-
ables related to dental care were not included because dental
care is not a mandatory Medicaid benefit. For convenience
of interpretation, all the outcome variables were negatively
coded except for the Medicaid coverage variable (see
Supplemental Table S1b).

Treatment and control groups. States were assigned between
treatment and control groups based on whether they had
adopted the ACA Medicaid expansion by 2016 (treatment
group: 32 states) or had not (control group: 19 states). Expan-
sion status was coded 1 for states in the treatment group
(including for observations before the expansion), and 0 for
control states.

Control variables. The individual-level covariates specified in
the model as control variables include age, gender, education
level, marital status, employment status, family size, number
of children, race/ethnicity, activity limitation, self-reported
health status and urban/rural residence based on previous
studies.?®?*33-37 Supplemental Table S1d shows specification
and coding of these control variables.

The NAM Disparity Models

The quasi-experimental approach described above is imple-
mented using a difference-in-differences (DD) model, which
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compares the pre-post change in each outcome between
expansion and non-expansion states.*® The non-expansion
states provide the counterfactual, suggesting what would
have happened if the ACA Medicaid expansion had not
been implemented.*® The DD estimator was defined based
on the date of the implementation date. Twenty-five states
expanded Medicaid as of January 1, 2014 and 7 states
expanded their Medicaid programs later than January 2014,
including Michigan (4/1/2014), New Hampshire (8/15/2014),
Pennsylvania (1/1/2015), Indiana (2/1/2015), Alaska
(9/1/2015), Montana (1/1/2016), and Louisiana (7/1/2016).
Using the NAM definition, racial/ethnic disparities are mea-
sured by comparing the mean of access to care and health
outcomes between racial/ethnic minorities and non-Hispanic
Whites after controlling for selected individual characteris-
tics (age, gender, and health status). The NAM definition is
widely accepted in terms of considering the different need
for health care by age, gender, and health status. 3233944
Following the NAM disparity approach,®* disparities in
access outcomes were estimated after adjusting health care
need variables (Need, ) for racial/ethnic groups, but not for
variables that do not reflect health care need.* The idea is
that health care need variables are the variables that affect
health status and regardless of race/ethnicity, SES, or income.
This approach starts by estimating initial models of the form:
Y.« =Bo +BiExpansiong +A, +7v, +B,Need,

1cst

1
+B;Non — Need;, +,UnempRate , +¢ M

icst

where Y, is the outcome for individual i in county ¢ in
state s in year-quarter t. Expansion, is the primary explana-
tory variable, already defined. A, is a vector of quarterly
time fixed effects, which capture nationwide differences in
outcomes for each year-quarter during the study period. vy,
is a vector of state fixed effects to capture state-level time-
invariant characteristics across the full study period.
Unconditional treatment and post-period dummy variables
are not specified in the models because quarter and state
fixed effects capture their effects. Individual-level covari-
ates other than race/ethnicity were classified into need and
non-need variables.* Need, , is a vector of need factors for
individual respondents (age, gender, self-reported general
health status, activity limitation, psychological distress).
Non-Need, , is a vector of non-need factors (education,
income, employment status, marital status, family size,
number of children, rural residence). UnempRate, is the
annual county unemployment rate.

Due to the nonlinearity of the outcome measures, we used
the rank-and-replace method to adjust for health care needs.
The rank-and-replace method involves ranking and replacing
each minority individual’s health care need variables in order
to equalize the distribution of need variables across race/
ethnicity.6’7’39'42’45

First, the health care need index was created from the
need variables included in the model, listed above. This

required estimating a fully specified model (equation (1)) for
each access outcome. The health care need index for each
outcome was then computed as follows. For outcomes mea-
sured using the NHIS Person file, health care need index is
a summation of the predicted values of fair or poor health
status, functional limitation, age, and gender (B, Fair/
Poor+ B i, Limitation+pB, . age+ B, .. Female).%
For outcomes measured using the NHIS sample adults file,
the K-6 scale of psychological distress is added to that list.

Next, observations within each race/ethnicity were ranked
based on their values on the health care need index. The
health care need index value of each Black and Hispanic
individual was then replaced with that of the equivalently
ranked White individual (same percentile, in distribution for
Whites). The replacement created counterfactual populations
of Blacks and Hispanics with the same distribution of the
need index as Whites.

Finally, DD models were estimated controlling for the
replaced Need Index but removing non-need variables such
as education and employment status.

Y.

icst

=P, +B,Expansiong + A, + v, +B,Need; @

+B;UnempRate, + ;.4

After separate DD models were estimated for each racial/
ethnic group, the Stata procedure for “seemingly unrelated
estimation,” suest, was used to allow the estimations from all
subgroups to be pooled together.*® Then, racial/ethnic cross-
equation difference in coefficients was tested using the State
lincom post-estimation command. Seemingly unrelated esti-
mation methods were used because it is likely that the errors
of the stratified models will be correlated across racial/ethnic
groups. This is because unobserved time-varying state-level
factors may influence the outcomes among persons of racial/
ethnic groups. In contrast to separate models for subgroups,
the seemingly unrelated estimation method (suest) estimates
the simultaneous covariance-variance matrix using the
observations from all racial/ethnic groups.*”

Linear probability models were used in preference to
logit, as this allows the coefficient on the DD parameter to be
interpreted as the effect of the Medicaid expansion on out-
come measures. By contrast, in non-linear models, additional
steps are required to compute the interaction effect and its
statistical significance.*®**° In particular, our plans to use
seemingly unrelated regression models (see below) would
have further complicated the interpretation of interaction
effects if the models used were nonlinear.

In general, researchers using the NHIS employ survey
data analysis procedures due to the complex survey design.
However, given that the decisions of Medicaid expansion
were made at the state-level, error terms are most likely to
be correlated within states across time periods.!
Accordingly, observations were weighted using the NHIS
final survey weights, and standard errors of all coefficient
estimates were adjusted for clustering within states.
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Table I. Descriptive Statistics and Specification of Control Variables for Low-income Whites, Blacks, and Hispanics Adults.

Overall Whites Blacks Hispanics
Non— Non— Non— Non—
Expansion expansion Expansion expansion Expansion expansion Expansion expansion
states states states states states states states states
Before After Before After Before After Before After Before After Before After Before After Before After
Age, mean (SD) 36.68 37.24 3698 37.33 3737 38.19 3751 3772 36.35% 36.82 3695 37.7 3456* 3483 3524 353
(13.57) (13.96) (13.67) (13.82) (13.87) (14.29) (13.93) (14.06) (13.11) (13.5) (13.41) (13.73) (12.79) (13.04) (13.01) (13.07)
Female 0.54* 056 057 057 053 054 054 054 06 062 062 062 055 055 056 0.57
(0.5) (0.50) (0.50) (0.5) (0.5) (0.5) (0.5 (0.5) (0.49) (0.49) (0.48) (0.49) (0.5) (0.5) (0.5 (0.5)
Elementary school 004 004 004 004 003 003 004 003 002 002 002 0.02 O0.01 008 009 008
0.21) (0.19) (0.2) (0.19) (0.18) (0.16) (0.19) (0.18) (0.15) (0.14) (0.14) (0.15) (0.31) (0.28) (0.29) (0.27)
Middle school 0.13% 0.1l 0.14 0.3 0.1 0.l 0.12 0.2 0.16 0.12 0.16 0.14 0.17 0.16 0.16 0.I5
(0.33) (0.32) (0.35) (0.34) (0.31) (0.3) (0.33) (0.33) (0.36) (0.32) (0.37) (0.35) (0.37) (0.36) (0.37) (0.35)
High school 073 074 0.73 074 074 074 073 072 076 08 076 078 067 07 067 071
(0.45) (0.44) (0.44) (0.44) (0.44) (0.44) (0.44) (0.45) (0.42) (0.4) (0.42) (0.42) (0.47) (0.46) (0.47) (0.46)
Bachelor/Graduate school 0.1* 0.1 009 0.0 0.I13* 0.3 0.l 0.2 006 006 0.05 0.06 0.05% 0.06 0.07 0.07
(0.3) (0.31) (0.28) (0.3) (0.33) (0.34) (0.31) (0.33) (0.23) (0.24) (0.22) (0.24) (0.22) (0.23) (0.25) (0.25)
Married 030* 030 0.32 03l 032 032 036 034 0.18 0.8 020 020 035 033 04 037
(0.46) (0.46) (0.47) (0.46) (0.47) (0.46) (0.48) (0.47) (0.38) (0.39) (0.4) (0.4) (0.48) (0.47) (0.49) (0.48)
Employed 0.59* 059 0.60 0.6l 06 059 061 059 055 058 058 06 059 061 064 0.67
(0.49) (0.49) (0.49) (0.49) (0.49) (0.49) (0.49) (0.49) (0.5) (0.49) (0.49) (0.49) (0.49) (0.49) (0.48) (0.47)
Family size 3.18¢ 320 3.13 3.08 284 287 288 28 325 322 320 3.17 4.10* 394 389 377
(1.98) (2.04) (1.92) (1.85) (1.83) (1.92) (1.85) (1.75) (1.92) (1.90) (1.88) (1.89) (2.08) (2.11) (2.02) (1.9)
Number of child .11 I.10 1.10 1.08 094 094 095 091 122 1.21 I.16 1.18 156 1.42 1.5 1.43
(1.40) (1.43) (1.38) (1.38) (1.32) (1.37) (1.31) (1.28) (1.45) (1.44) (1.41) (1.45) (1.49) (1.46) (1.46) (1.49)
Activity limitation 0.19% 021 020 021 022 025 024 024 02 0.2 02 022 0.2 0.3 o0l 0.13
(0.40) (0.41) (0.40) (0.41) (0.41) (0.43) (0.43) (0.42) (0.4) (04) (04) (0.41) (0.33) (0.34) (0.32) (0.34)
Fair/poor Status 0.19* 020 0.21 021 0.20* 021 022 022 022 02 023 024 0.17 0.7 0.17 0.17
(0.40) (0.40) (0.41) (0.41) (0.4) (0.41) (0.41) (0.41) (0.42) (0.4) (0.42) (0.43) (0.38) (0.38) (0.38) (0.37)
Serious psychological distress 0.08 0.09 008 0.09 009 0.l 009 0.1l 007 0.07 0.06 0.07 0.07 0.07 005 007
(0.27) (0.28) (0.27) (0.28) (0.29) (0.3) (0.29) (0.31) (0.26) (0.26) (0.24) (0.25) (0.25) (0.26) (0.22) (0.25)
Rural 0.83* 0.85 0.73 076 074 076 064 066 096* 096 08 084 096* 097 09I 0.9
(0.38) (0.36) (0.45) (0.43) (0.44) (0.42) (0.48) (0.47) (0.19) (0.2) (04) (0.36) (0.2) (0.18) (0.29) (0.3)
Unemployment rate 4.46* 293 402 258 433 281 395 251 444* 3.02 428 274 491* 316 388 255
(1.06) (0.75) (0.99) (0.59) (1.02) (0.69) (0.99) (0.53) (0.96) (0.69) (0.95) (0.54) (I.12) (0.87) (1.03) (0.75)

Note. The means were weighted by NHIS final weights. Standard deviation is in parentheses. Difference in means of pre-ACA Medicaid expansion between expansion and non-

expansion states. *P <.05.

Considering that survey strata are nested within states, this
approach is more conservative than inference using the
NHIS survey design variables.!! All analyses were con-
ducted using Stata, version 15.%

The assumption that expansion and non-expansion states
groups have parallel pre-ACA trends was tested and robust-
ness checks and a falsification test were conducted. Detailed
descriptions are in the supplemental materials (Sections 2
and 3).

Results

Descriptive Statistics

Descriptive statistics for control variables were reported sep-
arately in Table 1. This table presented weighted sample
means for expansion and non-expansion states and for pre-
and post-ACA Medicaid expansion. Regarding individual
characteristics, there were moderate differences between

groups prior to Medicaid expansion. Compared to those in
non-expansion states, individuals in expansion states were
more likely to be younger, male, more educated, to have
larger family size, to reside in a rural area, but less likely to
be married, employed, and to have activity limitation. In
addition, prior to expansion, individuals in expansion states
were more likely to be Whites (57% vs 54%) and Hispanics
(17% vs 15%) and less likely to be Blacks (19% vs 28%),
compared to those in non-expansion states. On average,
county unemployment rates were initially higher in expan-
sion states than non-expansion states. All these characteris-
tics were controlled for in the DD models.

Table 2 and Figure 1 showed unadjusted sample means
for the outcome measures before (2010-2013) and after
(2014-2016) ACA Medicaid expansion separately for expan-
sion and non-expansion states, for this sample of nonelderly
low-income adults. As shown in columns 3 and 6 in Table 2,
in both expansion and non-expansion states, sample mem-
bers had better access to care after Medicaid expansion on
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Figure |. Trends of uninsured rate for all low-income adults.

Note. Figure | shows the quarterly trends of the unadjusted rates of the uninsured rates for all adults aged 19 to 64 with income below 138% of the FPL.

most measures, except for visits to mental health providers
and specialists. For all 3 racial/ethnic groups, there were
decreases in unadjusted uninsured rates and increases in
unadjusted rates of Medicaid coverage after the expansion,
in both expansion and non-expansion states. Figure 1 show
the quarterly trends of the unadjusted rates of the unin-
sured for all adults aged 19 to 64 with income below 138%
of the FPL.

For White sample members, rates of having no usual
source of care and unmet care need due to cost decreased in
both groups of states, except for unmet need for mental
health care. Among Whites, there were decreases in the pro-
portion having no visits to each provider type examined
except mental health providers, but only in expansion states.
Among Blacks in both groups of states, there were decreases
in the proportion having no usual source of care, unmet need
for general and mental health care, and no physician visits.
There were no changes in other physician visit outcomes in
either group of states. Lastly, among Hispanics, having no
usual source of care and having no physician visit decreased

in both groups of states. Unmet need for care outcomes
changed only in expansion states after Medicaid expansion.
In summary, after the 2014 Medicaid expansions, all racial/
ethnic groups had generally better access to care in both
expansion and non-expansion states.

Multivariate Results

The multivariate DD models indicate that the proportion
uninsured declined by an additional 6.5 percentage points
(P <.01) in expansion states relative to non-expansion states
after ACA Medicaid expansion, controlling for other vari-
ables specified in the model (Table 3). Similarly, rates of
Medicaid coverage increased by an additional 11.7 percent-
age points (P<<.01). For medical care, mental health care,
and specialty health care, rates of unmet need due to cost
decreased by an additional 2.6 percentage points (P <<.01),
1.2 percentage points (P<<.05), and 2.3 percentage points
(P <.1),respectively, among sample members after Medicaid
expansion in expansion states relative to non-expansion
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Table 3. Effects of the ACA Medicaid Expansion on Disparities in Outcomes Among All Low-income Adults, and for Whites, Hispanics,

and Blacks.
Unmet need Unmet need Unmet need No visit
No usual Delayed for medical for mental for specialty No of mental No
No source care due care dueto health care health care visit of health visit of
insurance Medicaid of care to cost cost due to cost due to cost physician providers specialists
Overall (1) —=0.065% 0.1 17#  0.000 -0.020 —0.026%** —-0.0 2% -0.023* -0.030*  0.003 -0.012
(0.017) (0.023) (0.015) (0.012) (0.008) (0.006) (0.012) (0.016)  (0.009) (0.012)
Whites (2) —=0.060%% Q.1 11** 0,014 -0.012 -0.018 —-0.020%* -0.019 -0.050**  0.008 -0.020
(0.019) (0.019) (0.022) (0.011) (0.011) (0.009) (0.014) 0.021) (0.014) (0.018)
Blacks (3) —0.067%%* 0.086*** —0.037 -0.015 -0.027* -0.002 -0.008 0.010 0.015 -0.007
(0.020) (0.021)  (0.023) (0.017) (0.015) (0.009) (0.021) (0.037) (0.014) (0.018)
Hispanics (4) =0.070%% 0.166** 0.012 =0.074% —0.064*** -0.001 -0.045 -0.022 -0.024** 0.000
(0.026) (0.049) (0.034) (0.026) (0.014) (0.009) (0.028) (0.037) (0.011) (0.016)
Pre—treatment means
Overall 0.345 0.283 0.211 0.211 0.184 0.068 0.117 0.432 0.873 0.808
(0.476) (0.451)  (0.408) (0.408) (0.388) (0.252) (0.322) (0.495)  (0.332) (0.394)
White 0.337 0.233 0.204 0.236 0.197 0.08 (0.271) 0.124 0417 0.85 0.786
(0.473) (0.423)  (0.403) (0.425) (0.398) (0.329) (0.493)  (0.357) 0.41)
Blacks 0.354 0.372 0.217 0.189 0.185 0.053 0.101 0.424 0.894 0.818
(0.478) (0.483) (0.412) (0.392) (0.388) (0.224) (0.302) (0.494)  (0.307) (0.386)
Hispanics 0.37 0.356 0.237 0.174 0.158 0.056 (0.23) 0.126 0.482 0912 0.855
(0.483) (0.479)  (0.425) (0.379) (0.365) (0.332) (0.5) (0.283) (0.353)
Sample size 66404 66404 33346 67341 67323 33270 29369 33143 33177 33160
(overall)

Note. Marginal effects and standard errors are in parentheses. For overall sample, regressions control for age, gender, race, education, marital status,
employment status, family size, number of child, functional limitation, fair/poor health status, K-6, rural/urban residence, unemployment rate, state-fixed
effects, and quarter/year-fixed effects. For each racial/ethnic group, regressions control for unemployment rate, state-fixed effects, and quarter/year-fixed

effects and the health care need index.

Pre-treatment means are the weighted mean of outcomes before the ACA Medicaid was implemented in the expansion states and standard deviations

are in parentheses.
P < 0. ¥¥P<.05. *P<.I.

states. Rates of having no visit to a physician decreased by
3.0 percentage points (P <<.l) in expansion states relative to
non-expansion states.

Similar patterns were observed when examining expan-
sion impacts separately by racial/ethnic groups, after
adjusting health care need variables for race/ethnicity.
There were greater decreases in uninsured rates in expan-
sion states than elsewhere for every race/ethnicity group:
among White (—6.0percentage points, P<<.01), Black
(—6.7 percentage points, P<<.01), and Hispanic sample
members (—7.0percentage points, P<<.01). There were
increases in Medicaid coverage in expansion states among
White (11.1 percentage points, P <.01), Black (8.6 percent-
age points, P<.01), and Hispanic sample members
(16.6 percentage points, P <.01). In addition, among White
sample members, expansion states saw larger decreases in
rates of unmet need for mental health care due to cost
(—2.0 percentage points, P <.05) and in having no visit to a
physician (—5.0 percentage points, P <.05). Black adults in
expansion states experienced larger decreases in unmet
need for medical care (2.7 percentage points more, P <.05),
compared to those in non-expansion states. Among
Hispanics, those in expansion states had larger decreases in

rates of delayed care due to cost (—7.4 percentage points,
P <.01), unmet need for medical care due to cost (—6.4 per-
centage points, P <.01), and no visits to mental health pro-
viders (—2.4percentage points, P<<.05), all relative to
non-expansion states. No statistically significant impacts of
Medicaid expansion were found for other access outcomes
among all racial/ethnic groups.

Table 4 showed unadjusted racial/ethnic disparities before
and after the ACA Medicaid expansion, and unadjusted and
adjusted changes in the disparities. For several outcomes
there were changes in disparities that differed significantly
between expansion and non-expansion states. As with the
unadjusted DD results, there was modest evidence of
decreases in the Hispanic-White disparities in having delayed
care (by 6.2 percentage points, P<<.01) and in unmet need
for medical care due to cost (by 4.6percentage points,
P <.05). In addition, the Hispanic-White disparity in the
proportion having no visit to a mental health provider
decreased by 3.3 percentage points (P <<.05), which is greater
than the unadjusted DD result. The estimated results pro-
vided no evidence that Medicaid expansion reduced racial/
ethnic disparities in uninsured rates through 2016, although
large gains in Medicaid coverage were found for sample
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Table 4. Disparities Pre- and Post-ACA Medicaid Expansion and the Effect of Medicaid Expansion on Disparities Among Non-elderly,

Low-income Adults.

Expansion states

Non-expansion states

Unadjusted Adjusted
Pre Post Pre Post DID DID
No insurance B-W 0.017* 0.015 0.02%* 0.004 0.015 -0.006
H-wW 0.033%#* 0.011 0.122%%* 0.095%#* 0.004 -0.009
Medicaid B-W 0.139%#* 0.1 12%%* 0.0827%+#* 0.094#* —0.040** -0.025
H-W 0. 123 0.139%%* -0.006 -0.02 0.030 0.055
No usual source of care B-W 0.013 -0.017 -0.012 0.004 -0.045 -0.051
H-W 0.033%* 0.003 0.13 %% 0.104#%* -0.003 -0.002
Delayed care due to cost B-W —0.047%¥* —0.053%F* —0.065%+* -0.06%** -0.012 -0.003
H-W —0.0627%%* —0.079%*+* —0.08*¥* —0.034%%* —0.064** —0.0627%%*
Unmet need for medical care B-W -0.012 —0.03%#F* -0.018** -0.022** -0.014 -0.009
H-wW —0.039%** —0.062%%* —0.055%** —0.032%*+* —0.047%* —0.046**
Unmet need for mental health care B-W —0.027%** —0.019%+* -0.018%* —0.03%** 0.020%* 0.017
H-W —0.024%** —0.01 8% —0.032%* -0.027%** 0.002 0.019
Unmet need for specialty care B-W -0.023*%* -0.005 -0.029%* -0.013 0.001 0.011
H-W 0.002 -0.021** -0.025 0.01 -0.060** -0.025
No visits to physician B-W 0.007 0.04** 0.047%** 0.005 0.075%* 0.059
H-W 0.065%+* 0.063%#* 0.1 18#** 0.07 | #+* 0.044 0.027
No visits to mental health providers B-W 0.044%+* 0.05%#* 0.048#** 0.0527%#* 0.001 0.006
H-wW 0.062%#* 0.065%#* 0.058#** 0.076%+* -0.014 -0.033**
No visits to specialists B-W 0.032%** 0.0627%+* 0.06%#* 0.048%** 0.042* 0.013
H-W 0.069+#* 0.09 | ##* 0.074%+* 0.047** 0.050%* 0.021

Note. Cases were weighted by NHIS final survey weights. Before and after were defined based on specific month to each state based on expansion

date in the expansion states, and in non-expansion states before and after were defined using Jan 2014 as a cutoff. Unadjusted DID were the changes in
racial/ethnic disparities in expansion states after expansion, compared to those in non-expansion expansion states. Adjusted DID were estimated using
stratified regressions by each race/ethnicity and seemingly unrelated estimation, controlling for unemployment rate, state-fixed effects, and quarter/year-

fixed effects and the health care need index.
B-W denotes Black minus White. H-W denotes Hispanic minus White.
P 0], ¥FP<.05. P <.

members of all race/ethnic groups in expansion states. The
estimated change in Black-White disparities was not statisti-
cally significant for any outcome.

The estimates of racial/ethnic disparities were generally
similar under the NAM definition compared with the resid-
ual direct (RDE) estimates (see Supplemental Table S5a).

Parallel Trend Assumption Test

The results of the joint statistical tests support the parallel
trend assumption for all models for all low-income adults,
and separately for Whites, and Blacks (Supplemental Table
S2a-c). Among low-income Hispanics, with the exception of
the models for uninsured rates, delayed care due to cost, and
unmet mental health care due to cost, statistical tests sup-
ported the parallel trend assumption (Supplemental Table
S2d).

Sensitivity Analysis

We estimated sensitivity of our results to varying definitions
of treatment and control groups, by excluding (1) states that
fully expanded their Medicaid program before 2014 (DE,

DC, MA, NY, VT); (2) states that expanded their Medicaid
program with full or partial benefit packages (AZ, CA, CT,
DC, DE, HI, 1A, MA, ME, MN, NY, VT, WA, WI); (3)
Wisconsin; (4) states that expanded their Medicaid program
after January 2014 (AK, NH, PA, IN, MO, LA), and (5)
Louisiana. Although the coefficient estimates were generally
larger in the sensitivity analysis, overall the empirical results
were very robust to these changes (see Supplemental
Appendix and Table S3a). There might be the possibility of
the impact of the ACA dependent mandate provision, as of
September 23, 2010, allowed young adults aged 19 to 25 to
remain their parents’ insurance coverage and the possibility
that the ACA subsidy has impact on insurance status for peo-
ple with 100% to 138% FPL in non-expansion state. The esti-
mated changes among low-income adults aged 26 to 64
were, on average, a little larger in absolute values for rates of
uninsured, Medicaid coverage, and physician visits than for
those aged 19 to 64 (Supplemental Table S3b). When the
sample was limited to adults with income less than 100% of
the FPL and childless adults, the estimated Medicaid effects
were larger on rates of the uninsured, delayed care and unmet
care needs due to cost, than the change in our full sample
(adults with income less than 138% ofthe FPL) (Supplemental
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Table S3b). Low-income childless adults were more likely to
experience significant insurance gain after the expansion
than the overall low-income population, since low-income
childless adults, as distinct from poor parents, were not gen-
erally eligible for Medicaid before the expansion regardless
of their income (Supplemental Table S3b).

Discussion

This study adds to a growing literature seeking to evaluate
the ACA’s impact on racial/ethnic disparities in access to
health care.!%** Specific contributions of this study include
the use of data from the first 3years of the 2014 ACA
Medicaid expansion, examination of a wide variety of access
outcomes in NHIS national survey data, and the use of quasi-
experimental design and the “seemingly unrelated equa-
tions” estimation method to estimate the effect of Medicaid
expansion on disparities. In addition, this study builds on the
existing ACA literature by adding new findings about
whether Medicaid expansion has mitigated any disparities in
access to care among racial/ethnic groups and by using the
NAM definition of disparities

Insurance Status

This study found evidence of reductions in the rates of
uninsured and increases in Medicaid coverage for all racial/
ethnic groups among nonelderly, low-income adults in
expansion states, beyond what was observed in non-expan-
sion states. The expansion is estimated to have increased
rates of Medicaid coverage by 12 percentage points, with
larger gains for Hispanics (17points) than for Whites
(11 points) and Blacks (9 points) but the group differences
were not statistically significant. The results regarding
insurance coverage for these groups are consistent with the
findings of previous research. '®!L1318.19.2324 Thig study
found that the insurance gap between non-Whites and
Whites remained largely unchanged after Medicaid expan-
sion, despite the substantial gains in insurance coverage for
all racial/ethnic groups. In contrast, past research on this
question showed mixed findings. Similar to our findings,
some studies found no statistically significant differences
by racial/ethnic group in the change in insurance status
over time.!*? Other studies found that in expansion states
there were greater reductions in uninsured rates among
Hispanics and Blacks relative to Whites.!®!>!® Another
study showed that the gap in uninsured rates between
Whites and Hispanics increased after Medicaid expansion,
however.2* These differences in findings might result from
the shorter post-ACA periods in previous studies. In sup-
plementary analyses estimating effects for 2014 through
2016 (see Supplemental Table S2a-d), only Whites showed
decreases in uninsured rates in 2015 and 2016 relative to
2013. Accordingly, adding more recent years of data with
more favorable effects on Whites’ insurance coverage may

have reduced estimated post-expansion period disparities
and their statistical significance.

Access to Care

This study found that Medicaid expansion has more favor-
able impacts on potential access than health care utilization.
This is not surprising, as potential access includes financial
barriers to access, which are expected to be directly affected
by the coverage expansion.?>*! The expansion was associ-
ated with favorable changes in the proportion uninsured and
the proportion covered by Medicaid, although not in the pro-
portion with a usual source of care. On the one hand, rates of
delayed care and unmet need for care due to cost signifi-
cantly decreased, mitigating Hispanic-White disparities in
those outcomes. On the other hand, this study found less
favorable impacts of the Medicaid expansion on other mea-
sures of health care utilization such as having a physician
visit, which did not improve after expansion. Since insurance
coverage is presumably the “pathway” through which
Medicaid expansion would affect access to care, it is plausi-
ble that we found more favorable impacts on potential access
related to financial barriers. Previous studies found decreases
in unmet need for care due to cost but no improvement in
having a usual source of care, 2323 while other studies found
favorable impacts on both outcomes.!®!32324 Similarly, find-
ings on health care utilization are mixed. Some studies found
that visiting physicians and having annual check-up increased
after the ACA Medicaid expansion,'>?*3? while other studies
did not find any improved health care utilization, 32633

This study found that the coverage expansion affected
insurance coverage similarly across race/ethnic groups, but
the effects on other access measures were different across
those groups, in ways that decreased disparities. Potential
access other than insurance coverage improved more for
Blacks and Hispanics, but health care utilization improved
more for Whites. A few prior studies have compared the
ACA impact on access to care across race/ethnicity, with
mixed findings. By comparison, findings on access to care
were mixed in prior studies of this question. One study found
that racial/ethnic differences in difficulty in access to medi-
cations decreased!'” while there were no statistically signifi-
cant changes in the racial/ethnic disparities in having no
usual source of care and in unmet need for care due to
cost.!%232% These different findings on ACA impacts on
access to care might also come from variations among stud-
ies in the length of post-ACA period, data sources, and study
sample. Overall, the magnitude and significance of effects on
access outcomes is greater in 2016 than in 2014 or 2015 for
all racial/ethnic groups. The effects of the ACA on health
care access estimated using the NHIS are generally smaller
than those using the BRFSS.5? In addition, the estimated
changes in access to care were larger for adults without
dependent children, presumably because this group was pre-
viously ineligible.
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These differences in impact by race/ethnicity may be due
to other pathways through which the Medicaid expansion
could have affected access and disparities. Contextual
enabling factors, such as the availability of primary care pro-
viders, residential segregation, lack of minority workforce,
and policy interventions other than Medicaid, and individual
predisposing and enabling factors, such as patient activation
and distrust in physicians could still remain as non-financial
barriers to access to care. The availability of physicians is an
important determinant of physician visits. According to the
federal Health Resources and Services Administration
(HRSA), in 2019 79 million people lived in Primary Care
Health Professional Shortage Areas, where ratios of popula-
tion to primary care practitioners are greater than 2000:1.33
People living in inner-city and rural communities with large
racial and ethnic minority patient populations typically face
greater difficulties in visiting physicians. Moreover, the seg-
regated neighborhoods of Blacks and Hispanics, character-
ized as economically and socially disadvantaged, are more
likely to have the lower quality of care, clinical, logistical,
and administrative challenges and lack of resources attract-
ing health care providers.’® The under-representation of
racial/ethnic minorities among health care professionals also
affects the use of medical services among Hispanics and
Blacks, since patient-physician racial/ethnic concordance
has been associated with higher patient satisfaction.’>¢

The decrease in unmet need for care that we identified
could have resulted from policies other than the Medicaid
expansion, such as the Mental Health Parity and Addiction
Equity Act (MHPAEA). The MHPAEA prohibited financial
requirements for mental health and substance use benefits
greater than for medical and surgical benefits and eliminated
treatment and visit limits. It was implemented starting in
2010 for most private and employer health insurance plans,
and from March 2016 on for Medicaid. The Medicaid expan-
sion under the ACA potentially interacted with the MHPAEA
to increase the access to mental health care, since the adults
newly eligible for Medicaid would benefit from the prohibi-
tion of higher copayments.>’8

Moreover, even after obtaining health insurance cover-
age, poor individuals may not have been able to reduce their
unmet need for care, for example due to their income level
remaining too low to obtain medical services. State Medicaid
programs can impose copayments, coinsurance, and deduct-
ibles although maximum allowable out of pocket costs for
Medicaid beneficiary are very low. For example, while the
maximum allowable copayment for inpatient hospital care is
$75 per admission for family with income below 100% of the
FPL in 2013,%% this amount may still represent a burden for
individuals and families facing severe economic hardship.
Moreover, low-income residents in rural areas would face
additional transportation costs, given lesser availability of
physicians and hospitals in those areas.

One important implication for policy makers is that there
remain racial/ethnic disparities in insurance coverage and

access to care within low-income populations. Although the
Medicaid expansion decreased the gap in Medicaid coverage
between low-income Hispanics and Whites, Hispanics are
still the most commonly uninsured (30.0%), and Blacks
(28.7%) are more likely to be uninsured than Whites (27.4%).
Racial/ethnic disparities in having any physician visits did
not change after the expansion, while non-Hispanic Whites
showed an increase in the proportion with physician visits.
There should be continuous efforts and follow-up policies in
addition to coverage expansion in order to mitigate health
care disparities among racial/ethnic groups. Further, as these
findings suggest, it may be necessary to implement different
strategies for Blacks and Hispanics considering other factors
such as racial/ethnic differences in health status and health
behaviors.

Future research is warranted to evaluate states’ waiver
programs in both expansion and non-expansion states.
States can test new approaches in their Medicaid programs
by applying for “Section 1115 waivers from CMS. As of
March 2018, there are 36 states with approved waivers and
23 states with pending waivers.®* These approved and
pending waivers contain eligibility and enrollment restric-
tions, work requirements, benefit restrictions, requirements
of copays and healthy behaviors, and delivery system
reforms.® Any of these could interact with Medicaid expan-
sion to affect individuals’ potential or health care utilization
to care. Future studies should therefore research how these
state waivers are different than the 2014 Medicaid expan-
sion on eligibility, and whether these waivers differentially
affect insurance status, access to care, and health status
among racial/ethnic minorities.®!

Several limitations in our difference in differences (DD)
approach need to be acknowledged. First, the design of this
study was quasi-experimental, since the Medicaid expan-
sion was not randomly assigned across states. Unobserved
factors such as policy changes other than Medicaid expan-
sion could have caused confounding effects on outcomes.
Second, the DD design assumes that treatment and control
groups would have had a parallel trend of outcome mea-
sures in absence of the expansion. Although most of tests
indicated that this parallel trend assumption was not vio-
lated, unobserved time-varying characteristics might none-
theless be different between expansion and non-expansion
states.® Third, difference-in-differences estimation could
have potential bias due to serial correlation across multiple
years of data, as the conventional DD approach may under-
state standard errors, resulting in over-rejection of the null
hypothesis of no effect.? Fourth, since available measures
of insurance status and Medicaid only captures capture
respondents’ coverage status at the time of the interview,
the insurance status of some respondents may differ before
and after the interview. Fifth, there is variation in Medicaid
eligibility among states, over time, and by category such as
pregnant women or individuals with disabilities. Our study
only estimated the average overall effect of Medicaid
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expansion rather than effects by state or eligibility category,
which is beyond the scope of this study. Sixth, although
findings concerning the impact of Medicaid expansion on
self-reported health status have been mixed, self-reported
health status can be affected by Medicaid expansion,®
resulting in a potential endogeneity problem. However, we
did not find a change in self-reported status after the expan-
sion in our study sample (data not shown), suggesting that
for this sample endogeneity is not a serious concern.
Seventh, we acknowledge the potential concern for some
Type 1 errors given the large number of statistical tests per-
formed. However, we note that the results we highlight
were often consistently significant across more than 1 spec-
ification, allaying this concern somewhat. For example,
Medicaid expansion was associated with an access-
improvement for 6 of 10 outcomes studied; and it was asso-
ciated specifically with lower uninsured rates for all 3 race/
ethnicity groups examined.

Conclusion

This study found that among low-income non-elderly
adults, Medicaid expansion was associated with significant
decreases in uninsured rates and increases in Medicaid cov-
erage. This study also found that while the Medicaid expan-
sion affected insurance coverage similarly across race/
ethnic groups, the effects on other measures of access were
different across racial/ethnic groups. Among Blacks and
Hispanics, there were more favorable impacts on potential
access measures such as unmet need for care, while among
Whites there were more favorable impacts on health care
utilization. In conclusion, the ACA Medicaid expansion has
more favorable impacts on racial/ethnic minorities for
unmet need for care due to cost but not for physician visits.
However, there is limited evidence from the NHIS data and
analyses that the ACA Medicaid expansion is associated
with significant or widespread reductions in health dispari-
ties according to the NAM definitions. These findings sug-
gest a need for continuous monitoring of policy impacts, as
well as research into the pathways through which Medicaid
expansion affects access to care and mitigates health care
disparities among racial/ethnic groups.
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Notes

i A total of 19470127 of Medicaid enrollees are from non-
expansion states, which is 29.3% of total Medicaid enrollees
(66346 562) for October 2018. Retrieved October 2018, from
https://www.medicaid.gov/medicaid/program-information/
medicaid-and-chip-enrollment-data/report-highlights/index.
html

it The standard errors from suest will be slightly smaller than
those from individual model using vce (robust) option because
suest uses a large number of observations to estimate the
simultaneous (co) variance matrix (StataCorp, 2013).

iii Maximum allowable copayment of hospital inpatient care for
family with income between 101%FPL and 150%FPL is 10%
of the cost that the agency pays for the entire state and 20% for
family with income below 150% FPL. Retrieved September,
2018, from https://www.medicaid.gov/medicaid/cost-sharing/
out-of-pocket-costs/index.html
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