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INTRODUCTION: Over half of Americans have not been
tested for HIV in their lifetime, and over a third of all HIV
diagnoses are made less than a year before progression to
AIDS. The Affordable Care Act (ACA) Medicaid expansion
of 2014 had potential to improve HIV and other health
screenings. We assessed the differential impacts of Med-
icaid expansion on racial/ethnic and racial/ethnic-sex
disparities in HIV testing.
METHODS: Using Behavioral Risk Factor Surveillance
System data from all 50 states and D.C., we sampled
low-income (≤ 138% of the federal poverty level) adults
ages 19–64 who were non-pregnant and non-disabled.
Using a difference-in-differences (DD) and triple
difference-in-differences (DDD) study design, we assessed
differential impacts by race/ethnicity (White, Black, His-
panic, and other) and race/ethnicity-sex between 2011
and 2013 and 2014–2018. Outcomes were (1) ever having
received an HIV test and (2) having received an HIV test in
the last year.
RESULTS: Overall, Medicaid expansion was associated
with a significant increase in HIV testing (p = 0.003).
White females and Black males appeared most likely to
benefit from this increase (DD 4.5 and 4.8 percentage
points; p = 0.001 and 0.130 respectively). However, de-
spite having baseline higher rates of HIV diagnosis, Black
and Hispanic females did not have increased rates of ever
having HIV testing following Medicaid expansion (DD −
1.9 and 0.9 percentage points; p = 0.391 and 0.703, re-
spectively), including when compared to a White male
reference subgroup and across other race/ethnicity-sex
subgroups.
CONCLUSIONS:Medicaid expansion was associated with
an increased overall probability of HIV testing among low-
income, nonelderly adults, but certain groups including
Black females were not more likely to benefit from this
increase, despite being disproportionately affected by HIV
at baseline. Targeted and culturally informed interven-
tions to increase Medicaid enrollment and access to

primary care may be needed to expand HIV testing in
vulnerable groups.
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INTRODUCTION

An estimated 1.1 million people in the USA have HIV. Thir-
teen percent of these individuals are unaware of their status1

and approximately 40% of new HIV infections are transmitted
by those with undiagnosed HIV.2 Unfortunately, over a third
of HIV diagnoses are made less than a year before progression
to AIDS.1 Individuals who do not initiate antiretroviral thera-
py (ART) until they have low CD4+ T cell (CD4) counts or an
AIDS-defining illness are at higher risk for treatment failure
and death. Centers for Disease Control and Prevention (CDC)
recommendations call for routine HIV testing in all patients
aged 13–64 at least once regardless of risk profile, unless the
patient declines (“opt-out screening”), and annual screening
for HIV in high-risk individuals and routine prenatal HIV
screening in pregnant women.3

While HIV testing rates have increased since these recom-
mendations were released, over half of Americans have not
been tested for HIV in their lifetime.4 Though many HIV
prevention programs focus on men who have sex with men,
women account for 19% of new HIV infections and Black
women make up 61% of new HIV infections in women.5 HIV
incidence in Blacks and Latinos is 8 and 3 times as high as in
Whites, respectively. The disparity is heightened for Black
females and Hispanic females whose HIV incidence is 13.5
times and 3 times the incidence for White females, respective-
ly.6,7 These groups also test later after initial HIV infection
than Whites, which can increase HIV-related morbidity.8,9

The multiple disadvantage model explains this disparity in
part by positing that poor people—and in particular,
women—of color may face cumulative disadvantages in
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HIV transmission, testing, and outcomes due to multiple so-
cially stigmatized statuses when compared to singly disadvan-
taged or privileged groups.10 Earlier testing in these groups
may lead to earlier linkage to care and narrow gender/race
disparities in HIV outcomes.11

Recent CDC reports found the incidence of HIV has
plateaued at 39,000 infections per year since 2013 and
minorities remain disproportionately affected.12,13 These
reports were released just after President Trump an-
nounced his plan to reduce new HIV diagnoses by 90%
in the next 10 years, including efforts to increase HIV
testing.14 The cause of low testing rates is multifactorial,
but a major barrier to universal HIV testing is the absence
of access to healthcare—including having a primary care
provider (PCP)—among several vulnerable populations in
the USA who may be at higher risk of HIV infection.15

Health insurance is a key driver of healthcare access, particu-
larly preventive care.16,17 The 2014 Medicaid expansion to all
nonelderly adults with household incomes of up to 138% of the
Federal Poverty Level (FPL) was a landmark provision of the
2010 Affordable Care Act (ACA), expanding eligibility to child-
less, nonelderly, non-disabled adults.18 Since then, 38 states and
WashingtonD.C. have expanded,19 and large insurance coverage
gains have occurred among vulnerable populations in expansion
states.20–23 Prior studies have demonstrated that increased access
to care leads to an increase in diagnoses and consistent treatment
for those with chronic conditions.24,25 Notably, Simon et al.
demonstrated that utilization of preventive health
services—including HIV screening—increased in states that ex-
panded Medicaid.26,27 Preventive services are covered at no out-
of-pocket costs under the ACA, which may have further reduced
barriers to screening.28

While this increase in HIV screening is encouraging, it
is unclear whether high-risk groups benefited from in-
creased testing proportionate to their risk. HIV screening
rates were higher at baseline in Blacks and Latinos than in
Asians, American Indians, and Whites,29 but the trajectory
of these screening rates after the 2014 Medicaid expansion
is unknown. These data are crucial in informing HIV
prevention efforts that align with the CDC Division of
HIV/AIDS Prevention (DHAP) Strategic Plan 2017–2020
goal of reducing HIV-related disparities and health ineq-
uities.13 In this study, we assessed changes in HIV testing
rates in groups based on race/ethnicity and race/ethnicity-
sex before and after the 2014 ACA Medicaid expansion to
further understand HIV testing disparities. Using the mul-
tiple disadvantage model as a theoretical framework, we
hypothesized that, due to multiple socioeconomic disad-
vantages from low-income status, race/ethnicity, and sex,
individuals from different groups would experience differ-
ential changes in HIV screening rates in states that ex-
panded Medicaid under the ACA.10 We also hypothesized
this may vary by whether the individual had a PCP, as
healthcare providers must order HIV tests, so would be a
potential key mediator of HIV screening.

METHODS

Population and Sample

We conducted a secondary analysis of Behavioral Risk Factor
Surveillance System (BRFSS) data from all 50 states and the
District of Columbia from 2011 to 2018. The BRFSS is a
comprehensive nationally representative survey used to monitor
health behaviors and healthcare use of US residents. BRFSS
samples are representative of each state as well as the country.
We restricted the BRFSS sample to the group targeted by Med-
icaid expansion: low-income (138% of FPL or below), non-
pregnant, and non-disabled adults under age 65.
Income was estimated from categories of income and

household size (< 1%missing in entire sample). The midpoint
of the income range and number of household members were
compared against FPLs for each year to estimate the federal
poverty ratio for each respondent. Federal poverty ratios were
then categorized as follows: 0–35.999%, 36–99.999%, and
100–138%. Respondents with estimated income above
138% of the federal poverty level were excluded.

Measures
Dependent Variables. The dependent variables were “past-
year HIV testing,” defined as reporting having been tested for
HIV in the 12 months prior to the interview and “ever HIV
screening,” defined as having ever been tested for HIV.

Time. To compare pooled periods before and after Medicaid
expansion, we defined the pre period as 2011–2013 and the
post period as 2014–2018.

Independent Variables. Expansion State Classification. We
classified states that implemented Medicaid expansion by
January 2018 as expansion states, as 2018 was the last year of
available BRFSS data. Medicaid expansion became effective in
January 2014 for all expansion states except for the following:
Alaska (September 2015), Indiana (February 2015), Louisiana
(July 2016), Michigan (April 2014), Montana (January 2016),
New Hampshire (August 2014), and Pennsylvania (January
2015).
Though some states in the treatment group had expanded

Medicaid to low-income adults prior to 2014, these states still
experienced significant expansion in or after 2014.26 There-
fore, all 31 states and the District of Columbia that expanded
Medicaid by January 2017 were included in our treatment
group and all 19 non-expansion states were included in our
control group (Appendix A1).

Race and Race-Sex Categories. Race was stratified into the
following: non-Hispanic White, non-Hispanic Black, Hispan-
ic, and non-Hispanic other. Race-sex was classified into the
following: non-Hispanic White females, non-Hispanic White
males, non-Hispanic Black males, non-Hispanic Black fe-
males, Hispanic males, Hispanic females, non-Hispanic other
males, and non-Hispanic other females.
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Covariates. Covariates included age, sex, marital status, highest
level of educational attainment, employment status, and whether
the respondent was in the BRFSS cell phone sample.

Statistical Analysis

We first used a difference-in-differences (DD) approach to
confirm the previously reported effect of ACA Medicaid
Expansion on overall HIV testing rates. We then used a
quasi-experimental triple difference-in-differences (DDD) ap-
proach to determine the differential effects of ACA Medicaid
Expansion on HIV testing rates by race and race-sex.
We generated 2 dummy variables: expansion = 0 if respon-

dents were living in non-expansion states and expansion = 1 if
respondents were living in expansion states; time = 0 if data
were from 2011 to 2013 (the pre period) and time = 1 if data
were from 2014 to 2018 (the post period). DDD models were
estimated with (1) race (categorical variable with 4 levels) and
(2) race-sex (categorical variable with 8 levels) as the third
interaction term in order to determine whether the Medicaid
expansion effect sizes were equal across all demographic
groups (e.g., if the policy effect was greater for Blacks vs.
Whites). In the DDD equation below, race is a categorical
indicator for either race or race-sex:

yi j ¼ β0 þ β1 jExpansioni þ β2 jTimei þ β3 jRaceik þ β4 jRaceik � Timei
þ β5 jRaceik � Expansioni þ β6 jTimei � Expansioni þ γ jRaceik
� Expansioni � Timei þ ξX i þ εi

where yij is the jth outcome for the ith individual, γj is the triple
difference (DDD) estimate, and Xi is the covariates.
We used logistic regression to fit all models and estimated

marginal predicted probabilities. Since we hypothesized that
access to a PCPmaymodify the association betweenMedicaid
expansion and HIV testing, data were stratified by whether
respondents had a “personal doctor or healthcare provider”
and re-analyzed.
We conducted sensitivity analyses by re-analyzing triple-

differences models for the “ever HIV tested” outcome variable
after excluding states that expanded Medicaid eligibility be-
fore January 1, 2014. We also considered alternative analytic
approaches, including an event study framework accounting
for states expanding Medicaid in different years. To assess
whether observed effects were related to the target group of the
Medicaid expansion, we conducted a falsification test by
repeating our analyses for adults 65 and older, who would
not have been directly affected by the policy.
The parallel trends assumption was confirmed graphically

(Fig. 1) and empirically with a Wald test that tested the null
hypothesis that the difference in pre-2014 trends between expan-
sion and non-expansion states was zero. We weighted all analy-
ses appropriately for the BRFSS sampling design and included
state and time (years) fixed effects. Two-tailed p < 0.05 was
considered statistically significant. We performed analyses with
Stata version 16. Graphs were designed with RStudio version
1.1.463 and Microsoft Excel for Mac 2011 version 14.7.7.

RESULTS

Our sample included 306,461 (weighted N = 215,654,172)
low-income, non-pregnant, and nonelderly adults, including
179,425 (weighted N = 131,705,240) individuals living in
expansion states and 127,036 (weighted N = 83,948,932) in-
dividuals living in non-expansion states. Individuals living in
expansion states were more likely to be Hispanic or other race
compared to those living in non-expansion states, but were
otherwise demographically similar (Table 1). We also found
non-Hispanic Whites were more likely to become insured and
had lower rates of uninsurance both before and after Medicaid
expansion than Black and Hispanic individuals (Appendix
A3) (Table 2).
In seeking to replicate population findings from the Simon

et al. paper,26 we found that during the period 2011–2018,
Medicaid expansion was associated with a 2.4 percentage
point increase in ever having received an HIV test (p =
0.001). Rates of ever having had an HIV test differed by
whether or not the respondent had a PCP. For those with a
PCP, Medicaid expansion was associated with a 2.4 percent-
age point increase in ever having received an HIV test (p =
0.016), and for those without a PCP this association was non-
significant (p = 0.199). There was no significant association
between Medicaid expansion and the change in probability of
having received an HIV test in the last year (Table 3).
We next examined trends over time by race-sex. These

estimates incorporate the BRFSS survey weights but are not
adjusted for covariates.We found that absolute probabilities of
HIV testing have decreased for Black and “other” females
from 2011 to 2018 in both expansion and non-expansion states
(Fig. 2).
In our triple difference-in-differences regressions, we found

the overall increase in HIV testing following Medicaid expan-
sion appeared to be driven by increases in HIV screening
among non-Hispanic Whites—particularly White females
(47% pre-expansion and 49% post-expansion, p =
0.001)—Black males, Hispanic males, and “other” females
(Table 2 and Fig. 3). However, there were no significant
differences in overall HIV testing after Medicaid expansion
by race (White, Black, Hispanic, and other) or race-sex
(Table 2). Despite having higher HIV diagnosis rates, Black
and Hispanic females did not have increased rates of ever
having HIV testing following Medicaid expansion (73% and
52% pre-expansion and 70% and 51% post-expansion, respec-
tively; p = 0.165 and p = 0.703), when compared to a White
male reference subgroup (38% pre-expansion and 40% post-
expansion) and across other race/ethnicity-sex subgroups (Fig.
3 and Table 2).
In sensitivity analyses, we re-analyzed DDDmodels for the

“ever having HIV test” outcome by dropping states that ex-
panded Medicaid earlier than January 1, 2014. The DDD
estimators for Black and Hispanic females were of higher
magnitude in this analysis (− 4.1 and − 2.6 percentage points,
respectively) but findings were otherwise similar, suggesting
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that our results are robust to the timing ofMedicaid expansion.
In our alternative event study framework, findings were large-
ly similar but differed in which races and race-sex subgroups
had statistically significant changes in HIV screening
(Appendix A2). A falsification test repeating the main DDD
analyses in adults 65 and older not directly affected by the
policy showed null results, as expected.

DISCUSSION

This quasi-experimental analysis of the BRFSS from 2011 to
2018 found that the Affordable Care Act Medicaid expansion
was associated with an increased probability of HIV testing
among low-income, nonelderly adults, with approximately
equally distributed gains among major race/ethnicity and
race/ethnicity-sex subgroups. Though we did not find signif-
icant differences in HIV testing across race or race-sex cate-
gories following Medicaid expansion, this increased testing
probability appears to be driven in part by gains in non-
Hispanic Whites, in particular White females, and Black
males. Individual from other historically and multiply disad-
vantaged groups, however, including Black and Hispanic
females were not more likely to benefit from increased HIV
testing after Medicaid expansion, despite being disproportion-
ately affected by HIV.
Black and Hispanic females may have been least likely to

experience an increased probability of being tested for HIV
following expansion, though these findings were not significant.
Absolute rates of HIV testing for Black females also appear to be
steadily decreasing in expansion and non-expansion states since
2011. This finding is concerning given that Hispanic and Black
individuals—particularly women—are at-risk populations for
new HIV diagnosis.7,30 While Blacks and Hispanics were 1.5–
2 times more likely (Fig. 2) to have received an HIV test than
Whites, they were 3–8 times more likely to contract HIV.31

These findings suggest widening racial disparities in HIV testing

Figure 1 Overall trends in HIV testing rates, expansion vs. non-expansion states.

Table 1 Characteristics of Low-Incomea Respondents in Medicaid
Expansion and Non-expansion States

Characteristics Non-expansion
states (observed =
127, 036; weighted
N = 83,948,932)
percent %

Expansion states
(observed = 179,425;
weighted N =
131,705,240) percent
%

Age category (years)
18–24 10.7 12.4
25–44 49.5 49.5
45–64 39.8 38.1

Sex
Male 44.7 45.0
Female 55.3 55.0

Race
Non-Hispanic

White
43.1 40.8

Non-Hispanic
Black

18.7 11.8

Hispanic 33.0 38.6
Other 5.2 8.8

Race-sex
White male 18.5 17.8
White female 24.6 23.0
Black male 7.6 5.1
Black female 11.0 6.7
Hispanic male 15.9 17.9
Hispanic female 17.2 20.7
Other male 2.6 4.2
Other female 2.6 4.7

Percent FPL
< 36% 14.8 17.8
36–99% 48.6 48.4
100–138% 36.6 33.8

Education level
High school or

less
67.5 67.8

Greater than
high school

32.5 32.2

Marital status
Married or

partnered
70.9 67.1

Not married or
partnered

29.1 32.9

Employment status
Not employed 61.8 61.6
Employed 38.2 38.4

aLow-income respondents eligible for Medicaid expansion are those
with incomes ≤ 138% of the federal poverty level (FPL)
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rates relative to baseline risk. “Other”males were also less likely
thanWhite males to experience an increased probability of being
tested for HIV following expansion, though the heterogeneity in
this group makes interpreting drivers of this increase difficult.
Among individuals with access to a PCP, Medicaid expan-

sion was associated with a 2.4 percentage point increase in the
probability of HIV testing. However, there was no association
betweenMedicaid expansion and increase in HIV testing rates
among individuals who did not have a PCP. Increases in
access to and reduced cost sharing for preventive care likely

contributed in part to increased HIV testing rates. As evidence-
based preventive services are exempt from cost sharing under
the ACA, people may have experienced fewer barriers to
screening, including possible exemption from copays for
PCP visits and lab testing. Our finding that individuals with
access to a PCP were more likely to have had HIV screening
after Medicaid expansion supports this.
Racial/ethnic groups experienced varying gains in health

insurance coverage as a result of the ACA Medicaid Expan-
sions. We found health insurance coverage increased most for

Table 2 Percentage of Respondents in Medicaid Expansion and Non-expansion States Who Ever Received an HIV Test, Before and After 2014
Expansion

Percentage with HIV test (%) [95% CI]a

Non-expansion states Expansion states

Pre-Exp. Post-Exp. Δb Pre-Exp. Post-Exp. Δb DiDc DDDd

All 50 [49, 50] 48 [47, 49] − 1.5 47 [46, 48] 48 [47, 49] 0.9 2.4** N/A
PCP 51 [50, 52] 49 [48, 50] − 1.5 49 [48, 50] 50 [49, 50] 0.9 2.4* N/A
No PCP 48 [46, 50] 46 [45, 48] − 1.6 43 [42, 45] 44 [42, 45] 0.2 1.8 N/A
Race
Non-Hisp. White 46 [45, 47] 45 [44, 46] − 0.9 43 [42, 44] 45 [44, 46] 2.3 3.2** Ref
Non-Hisp. Black 65 [63, 67] 64 [62, 66] − 1.4 71 [69, 73] 71 [69, 73] − 0.4 1.0 − 2.1
Hispanic 45 [43, 47] 44 [42, 46] − 0.9 45 [44, 46] 45 [44, 46] 0.3 1.3 − 1.9
Other 48 [45, 51] 47 [43, 51] − 0.9 39 [37, 42] 42 [39, 44] 2.5 3.4 0.3

Race-sex
White male 40 [38, 42] 40 [39, 42] 0.4 38 [36, 39] 40 [38, 41] 2.1 1.7 Ref
White female 51 [50, 53] 49 [47, 50] − 2.3 47 [46, 48] 49 [48, 50] 2.2 4.5** 2.8
Black male 62 [59, 65] 60 [57, 64] − 1.7 68 [65, 71] 71 [69, 74] 3.1 4.8 3.1
Black female 67 [66, 69] 66 [64, 69] − 1.1 73 [71, 76] 70 [68, 73] − 3.0 − 1.9 − 3.6
Hispanic male 36 [33, 39] 35 [33, 38] − 0.8 37 [35, 40] 39 [37, 40] 1.1 1.9 0.2
Hispanic female 53 [50, 56] 51 [48, 53] − 2.1 52 [50, 54] 51 [49, 52] − 1.2 0.9 − 0.8
Other male 42 [37, 48] 46 [40, 51] 3.2 38 [34, 42] 40 [36, 44] 1.5 − 1.7 − 3.4
Other female 53 [49, 57] 49 [44, 54] − 4.2 40 [37, 44] 43 [40, 47] 3.4 7.6 5.8

aRegression-adjusted and survey-weighted predicted proportions. Covariates were age, sex, marital status, highest level of educational attainment,
employment status, and whether the respondent was in the BRFSS cell phone sample. bAll absolute testing rates are rounded to the nearest percentage
point; deltas are rounded to the nearest tenth percentage point. cDifference-in-differences compared within race or race-sex subgroup. dTriple
difference-in-differences compared to reference group. *Significant at p < 0.05; **significant at p < 0.01

Table 3 Percentage of Respondents in Medicaid Expansion and Non-Expansion States Who Received an HIV Test in the Last Year, Before and
After 2014 Expansion

Percentage with HIV testing the last year (%) [95% CI]a

Non-expansion states Expansion states

Pre-Exp. Post-Exp. Δb Pre-Exp. Post-Exp. Δb DiDc DDDd

All 18 [17, 18] 17 [16, 18] − 0.7 18 [17, 19] 18 [17, 18] − 0.3 0.4 N/A
PCP 19 [18, 20] 18 [17, 19] − 0.8 19 [19, 20] 19 [18, 19] − 0.7 0.1 N/A
No PCP 16 [15, 17] 15 [14, 17] − 0.5 16 [15, 17] 16 [14, 17] 0.1 0.6 N/A
Race
Non-Hisp. White 12 [12, 13] 12 [11, 13] − 0.1 12 [12, 13] 13 [36, 37] 0.5 0.6 Ref
Non-Hisp. Black 33 [31, 35] 31 [29, 33] − 1.5 38 [36, 40] 37 [59, 63] − 1.3 0.2 − 0.4
Hispanic 16 [14, 17] 15 [14, 17] − 0.1 19 [18, 20] 18 [42, 44] − 1.0 − 0.9 − 1.5
Other 18 [15, 20] 15 [12, 17] − 3.1 13 [12, 15] 15 [35, 40] 1.5 4.6 4.0

Race-sex
White male 11 [10, 13] 11 [10, 13] 0.1 12 [11, 13] 12 [11, 13] 0.1 0.1 Ref
White female 13 [12, 14] 13 [38, 40] − 0.2 13 [12, 14] 13 [12, 14] 0.8 1.0 0.9
Black male 30 [27, 33] 26 [23, 30] − 3.5 40 [38, 43] 36 [33, 39] − 4.0 − 0.4 − 0.5
Black female 35 [33, 37] 34 [32, 37] − 0.3 63 [61, 65] 59 [57, 61] − 4.0 − 3.7 − 3.8
Hispanic male 12 [10, 14] 10 [8, 12] − 1.8 15 [14, 17] 15 [13, 17] − 0.2 1.6 1.5
Hispanic female 19 [17, 21] 20 [18, 22] 0.9 22 [21, 24] 20 [19, 22] − 2.1 − 3.0 − 3.1
Other male 15 [11, 19] 12 [9, 15] − 3.5 12 [10, 15] 13 [10, 15] 0.5 4.0 3.9
Other female 20 [17, 23] 18 [13, 22] − 2.2 14 [12, 17] 17 [14, 20] 2.2 4.4 4.4

aRegression-adjusted and survey-weighted predicted proportions. Covariates were age, sex, marital status, highest level of educational attainment,
employment status, and whether the respondent was in the BRFSS cell phone sample. bAll absolute testing rates are rounded to the nearest percentage
point; deltas are rounded to the nearest tenth percentage point. cDifference-in-differences compared within race or race-sex subgroup. dTriple
difference-in-differences compared to reference group. *Significant at p < 0.05; **significant at p < 0.01
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non-Hispanic White individuals, while rates of uninsurance
remained higher for Black and Hispanic individuals both
before and after Medicaid expansion.32 Moreover, Black fe-
males, Hispanic females, and “Other”males were less likely to
gain coverage after Medicaid expansion thanWhite males and
females. These are the same groups that were less likely to
experience an increased probability of HIV testing, suggesting
that the relative lack of increased coverage in minority groups
may have contributed to lack of gains in HIV testing.32

Medicaid expansion was associated with an increased prob-
ability of HIV testing in individuals with access to a PCP. The

ACA led to significant increases in access to health insurance,
healthcare, and preventive care overall and in low-income
populations.26,33,34 Previous work has shown that vulnerable
populations like young adults and racial/ethnic minorities also
experienced gains in coverage35,36 and reduction in disparities
in coverage and access to care.37,38 The present study’s anal-
ysis confirms increasing coverage rates among racial/ethnic
minorities after Medicaid expansion. This underscores the
importance of expanding Medicaid in more states and
connecting Medicaid beneficiaries to primary care in states
that have already expanded.

Figure 2 Trends in HIV testing rates by race/ethnicity-sex category (2011–2018).

Figure 3 Changes in HIV testing rates after the 2014 Medicaid Expansion by race-sex category.
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Our finding that Black and Hispanic females—groups
least likely to experience an increased probability of HIV
testing after expansion—were also least likely to become
insured after expansion emphasizes the importance of
increasing Medicaid enrollment in expansion states
through culturally informed outreach and assistance. It
also calls for other approaches to provide insurance for
minorities who remain ineligible for Medicaid, including
recent immigrants and undocumented immigrants.39 Con-
tinued attention to these groups is needed to accomplish
the national goal of reducing HIV incidence by 90% in the
next 10 years or the CDC Strategic Plan goal of reducing
HIV-related disparities and inequities.
Our analysis has several limitations. The BRFSS sam-

pling and weighting algorithm changed in 2011, so we
limited pre-expansion data to 3 years. Individuals
interviewed early in 2014 were exposed to expansion for
less time than those interviewed later that year or in
subsequent years, potentially leading to underestimation
of the treatment effect of Medicaid expansion. We also
included recent expansion states in the treatment group
(e.g., Montana, Louisiana), which, as suggested by sensi-
tivity analyses, may have biased our results towards the
null. Given the serial cross-sectional design of the BRFSS,
those who had a PCP after the Medicaid expansion may
have differed from before the expansion, as more individ-
uals gained access to a PCP; however, we considered
PCPs an important factor on the pathway from coverage
to HIV screening so presented stratified analyses accord-
ingly. We also acknowledge limitations of the “other” race
category, which is heterogeneous but considered as such
in our analyses due to sample size limitations. Finally,
BRFSS did not collect sexual orientation data until 2014,
so we were unable to determine the impact of expansion
on other key groups disproportionately affected by HIV.

CONCLUSIONS

The Affordable Care Act Medicaid expansion was associated
with an increased overall probability of HIV testing among low-
income, nonelderly adults in most race/ethnicity and sex sub-
groups. However, Black and Hispanic females were not more
likely to benefit from this increase, despite being disproportion-
ately affected by HIV at baseline. Culturally targeted interven-
tions to increase Medicaid enrollment and primary care
access—in addition to Medicaid expansion in more states—are
needed to expand HIV testing in vulnerable groups.
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