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Abstract

research design and findings.

evidence of change for the general population.

Objectives: To investigate the impact of the Affordable Care Act's (ACA) Medicaid expansion on African American-
white disparities in health coverage, access to healthcare, receipt of treatment, and health outcomes.

Design: A search of research reports, following the PRISMA-ScR guidelines, identified twenty-six national studies
investigating changes in health care disparities between African American and white non-disabled, non-elderly adults
before and after ACA Medicaid expansion, comparing states that did and did not expand Medicaid. Analysis examined

Results: Whether Medicaid eligibility expansion reduced African American-white health coverage disparities remains
an open question: Absolute disparities in coverage appear to have declined in expansion states, although excep-
tions have been reported. African American disparities in health access, treatment, or health outcomes showed little

Conclusions: Future research addressing key weaknesses in existing research may help to uncover sources of con-
tinuing disparities and clarify the impact of future Medicaid expansion on African American health care disparities.

Keywords: Affordable care act, Medicaid expansion, Racial disparities, Health disparities, Health policy

In the United States, stark health disparities can be
observed between whites—the most advantaged group
in terms of wealth and power—and African Americans—
one of the most economically and socially disadvantaged
groups. African Americans continue to fall significantly
behind whites in 23 out of 29 indicators of health status,
outcomes, and behaviors including life expectancy at
birth and self-rated health, rates of diabetes, heart dis-
ease, asthma, and HIV, death rates from cancer, during
infancy, and during and following pregnancy [1]. Driv-
ing these, in part, are disparities in healthcare access:
higher rates of lacking a personal healthcare provider for
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regular care and lower vaccination and screening rates
[1] and greater visitation of the emergency department
for health care for ambulatory care sensitive conditions
[2]. The ACA targeted lack of health insurance, a com-
mon barrier to healthcare access and utilization, which
plays a key role in many of these disparities. Continuing
health disparities between whites and African Americans
decrease individual workforce participation, productivity,
and generation of wealth and result in greater loss of life
for African Americans. Disparities also result in consid-
erable estimated direct ($136 billion) and indirect ($36.6
billion) public costs [3, 4].

The Affordable Care Act’s (ACA) commitment to
reducing such seemingly intractable health dispari-
ties was emphatic. The text of the original bill (Pub. L.
No. 111-148. 3-23-2010) contained 34 references to
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“disparities,” 28 references to either “discrimination” or
“non-discrimination,” 33 instances using either the word
“racial” or “race,” and 35 instances using either the word
“ethnicity” or “ethnic” [5]. A key ACA instrument to
increase health equality was expanding Medicaid eligibil-
ity to include all adults with incomes up to 138% of the
Federal Poverty Line (FPL). Resulting increases in cover-
age were expected, in turn, to facilitate access to preven-
tative care and treatment. Medicaid eligibility expansion
was envisioned as a pathway to advancing health equity—
an equal opportunity to be healthy [6].

Before expanded Medicaid under the ACA, and subse-
quently in non-expansion states, Medicaid eligibility was
largely restricted to people deemed the “deserving poor”
[7, 8]. This included pregnant women and children under
six years of age, all poor school-aged children aged 6-18 if
living in “deep poverty” (below half of the federal poverty
level), parents with school aged children if living in “deep
poverty, children and adults with severe disabilities, and
low-income older adults. Subsequently, only about 30%
of poor single adults qualified for Medicaid coverage
[9]. The ACA expanded Medicaid by eliminating previ-
ous eligibility requirements and by providing coverage
for everyone with incomes below 138%. Due to the Afri-
can American-white coverage, income and wealth gaps,
expansion of Medicaid eligibility may be a powerful tool
for reducing African American-white health disparities.

However, following a 2012 Supreme Court ruling, 19
states declined expanding Medicaid, and 12 states con-
tinue to decline it as of August 2021. Although denied
expanded Medicaid coverage, persons with incomes
between 100% and 400% FPL in non-expanding states
qualified for subsidized purchase of private health insur-
ance policies through ACA marketplaces. This possibil-
ity was denied persons with incomes below 100% FPL;
disproportionately African Americans, such persons fell
into a “coverage gap” [10].

African Americans’ over-representation in non-
Medicaid eligibility expanding states may have limited
achievement of the ACA’s disparity reduction goals for
African Americans [10]. Given this variation in Medic-
aid expansion policies across states, how much Medicaid
expansion furthered the ACA’s objective of closing Afri-
can American-white disparities in healthcare coverage,
access, treatment, and health outcomes is a key question
to ask for evaluating the ACA’s disparity reduction aims.

Understanding Medicaid expansions’impact

on disparities

Medicaid expansion focused on standardizing eligibil-
ity requirements, conferring eligibility on everyone with
incomes below 138% FPL. Seeking to understand eligi-
bility expansions’ impact on African American-white
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health disparities specifically, researchers capitalized on
Medicaid expansion’s comprising a natural experiment
with “treatment” (Medicaid expansion states) and con-
trol (non-expansion states) conditions. To attribute cov-
erage, access, utilization, and health outcome disparity
reductions to Medicaid expansion specifically, investiga-
tors must go on to explicitly compare (1) African Ameri-
cans’ and whites’ coverage, access, utilization, and health
outcome rates (2) before and after Medicaid expansion,
in (3) expansion versus non-expansion states. If Medic-
aid expansion did indeed close African American-white
health disparities, the differences-in-differences-in-
differences (DDD) assessment should point to a signifi-
cant interaction indicating that non-white versus white
disparities declined (difference #1) following Medic-
aid expansion (difference #2) more in expansion states
than in non-expansion states (difference #3). Individual
and environmental controls are also needed to adjust
for demographic and other differences, apart from race,
which might bias comparisons and confound assessment
of progress. Moreover, equity implies equal non-white/
white proportions of coverage, access, treatment, and
health outcomes given equivalent levels of need. Because
pre-ACA rates of uninsurance, unmet health care need,
and poor health outcomes were statistically relatively low,
absolute and relative disparity metrics can differentially
reflect change. For this reason, and because of substan-
tive differences as to what “disparity” means, absolute
and relative disparities should both be reported.

An equation making explicit these requirements is:
Y;, = PO + B 1*Black; + P 2*Expand, + P 3*Post-ACA
+ B 4*(Black*Expand) + B 5*(Black*Post-ACA) + f
6*(Expand*Post ACA) + B 7*(Black*Expand*Post ACA)
+ ... + e;, where the key parameter is the last, interacting
African American status, Medicaid vs. non- expansion,
and post-expansion time period. Our review’s concern
is limited to the question of whether, nationwide, Med-
icaid expansion reduced disparities in Medicaid coverage
and disparities in access and utilization of care and we
select and interpret studies accordingly. We highlight the
requirements outlined above to answer this key, but not
exhaustive, question: as implemented nationwide in all
of its facets, how much has Medicaid expansion reduced
African American-white disparities? Though other meth-
odological approaches—including single state case stud-
ies, regression discontinuity or interrupted times series
analyses—can answer related and important question,
this question is more fully and precisely answered with
representative national data and a prioritization of the
triple interaction.

Using these methodological standards as a conceptual
framework for a review of this research the current study
conducts a scoping review of the research to report on
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the state of knowledge about the impact of the Medic-
aid eligibility expansion on African American-white dis-
parities in health coverage, access to healthcare, receipt
of treatment, and health outcomes. To understand the
whole impact of this policy, and the net effect of state
variation in policy choices and implementation across the
United States, we exclusively sample national studies. To
identify the impacts of Medicaid expansion on African
American-white disparities specifically, we apply analytic
procedures described in the methodological descrip-
tion below, using the triple interaction approach as the
benchmark for clearly addressing the central issue. The
review assembles and interprets study findings, critiques
methods, and identifies key questions for future study.
It highlights areas in need of additional study to fully
understand how much Medicaid expansion achieved
African American-white disparity reduction and what
lessons must be learned for further progress.

Methods

A systematic search of the literature was conducted using
the Preferred Reporting Items for Scoping Reviews/
Meta-Analysis extension for Scoping Reviews (PRISMA-
ScR) and evidence-based model utilization of PICO for
framing questions a priori [11]. PICO components con-
sist of Problem/Patient/Population, Intervention/Indica-
tor, Comparison, Outcome, and (optional) Time element
or Type of Study, which are essential in the formulated
question and search criteria. The focus is the national
population of non-disabled, non-elderly adults; the inter-
vention of interest is Medicaid expansion; the compara-
tor is Black and white racial identity; the outcomes of
interest include health coverage, access, treatment, and
outcomes or status; the time criteria requires that studies
observe outcome pre- and post-Medicaid expansion; the
Type of Study criteria requires that studies be quantita-
tive. Thus, the focus of the scoping review was on inves-
tigations that were (1) nationwide, (2) assessed African
American-white differences in coverage, access, treat-
ment, and outcomes or status (3) before and after Medic-
aid expansion implementation (2014), and (4) compared
Medicaid expansion and non-expansion states.

Search strategy and study selection

A database search was conducted examining research
reports from January 2014 through June 2021 to identify
the sample of research studies to examine. This involved
searching the following databases: CINAHL Complete,
Health Source-Consumer Edition, Health Source: Nurs-
ing/Academic Edition, MEDLINE, APA Psychlnfo, Psy-
chology and Behavioral Sciences Collection, Social Work
Abstracts. Abstracts were searched using the following
terms: African American or Black or African-American
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or Black American AND Medicaid expansion AND
whites AND disparit*. The search was conducted on July
1, 2021. Search results were narrowed to include only
studies published in English. This yielded 47 articles. Of
these articles, seven were removed (six duplicates, one
dissertation). Full text review of the remaining 40 articles
excluded 28 articles (19 non-national samples, five lacked
pre- and post- ACA observations, three lacked a focus on
Medicaid expansion, and one was non-empirical), leav-
ing 12 articles remaining for further review. These studies
were imported into a reference management system used
to organize the literature.

A Kaiser Family Foundation (KFF) literature review on
the effects of the Affordable Care Act’s (ACA) Medicaid
expansion on health disparities was also closely examined
for research reports [12, 13]. The KFF review examined
published literature starting in January 2014 and end-
ing in July 2020. KFF’s studies included all research on
the impacts of Medicaid expansion for all race or ethnic
groups for outcomes, including health coverage, health-
care access and utilization, and economic well-being for
individuals and state governments. Abstracts from KFF’s
65 studies were screened for this review by four of the
authors according to the criteria outlined above (national
scope, assessed African American-white differences in
coverage, access, treatment, and health outcomes before
and after Medicaid expansion implementation, com-
paring Medicaid expansion and non-expansion states)
resulting in 58 articles. Abstract screening eliminated 27
studies. Of the 31 remaining studies, 11 were eliminated
after full-text review due to lack of national scope (n =
8), failure to identify Black-white disparities specifically
(n = 2) and focus on non-target populations and out-
comes (1 = 1). This process yielded 20 studies from the
KFF review, meeting the criteria. These studies were also
imported into the reference management system.

The remaining 12 articles from the database search
and screening were added to the 20 articles from the
KFF sample. Within the 32 articles reported, six from
the database search were duplicates of reports from the
KFF sample and were removed. The review examined the
remaining 26 articles or reports published from January
2014 through June 30, 2021, that use quantitative meth-
ods to investigate changes in health disparities between
African American and white non-disabled, and non-
elderly adults, before and after ACA Medicaid expansion,
comparing states that did and did not expand Medicaid,
using nationwide data. The PRISMA flow diagram (see
Fig. 1) outlines the search strategy and screening results.

Using reference management software, three separate
reviewers independently conducted databases searches
and screened articles for inclusion based on inclusion
criteria. Full text review was conducted by four members
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Reports not retrieved
(n=0)

A4

Reports excluded:
Not National Scope
(n=8)
Does Not Examine
Black/White Disparities
(n=2)
Child Outcomes (n = 1)

www.prisma-statement.org/

[ Identification of studies via databases and reaisters
)
c Records removed before Records identified from:
e S screening: Kaiser Family
] Records identified from*: Duplicate records Foundation’s Effects of
= Databases (n = 47) > removed (n = 6) the ACA Medicaid
= Registers (n = 0) Records marked as Expansion on Racial
o ineligible by automation Disparities in Health
= tools (n = 1) and Health Care*
—
l Reference list searches
Records excluded** of KFF articles (n=58)
Records screened (n =40) | (n=0) i
- Reports sought for retrieval »| Reports not retrieved Reports sought for retrieval
£ (n=40) (n =0) (n=31)
: ! !
(7] Reports excluded:
Reports assessed for Not national scope Reports assessed for
eligibility (n = 40) > (n=19) eligibility
No Pre and Post ME (n=31)
(n=5)
Not Focused on ME
(n=3)
P— v Non-Empirical (n=1)
& Studies included in review (I?juglg:)ates with KFF
E (n=6)
E KFF Review Studies
= (n=20)

Fig. 1 PRISMA-ScR 2020 flow diagram. Adapted from: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://

of the research team, and any conflicts about inclusion
were resolved via discussion with the study’s principal
investigator (primary author). Interrater agreement was
over 95%.

Data extraction, analysis, and reporting

Critical review of the sample of studies focused on
assessing the current state of knowledge about the
impact of Medicaid expansion upon African American-
white healthcare coverage, access, treatment, and health
outcome disparities and questions remaining, given the
strengths and limitations of each study. Using the triple
difference research design as the standard to guide analy-
sis, the data charting for each study included capturing
the research aim, data sources, sample characteristics,
covariates used, types of disparities measured, and key
findings for each of the outcomes assessed. Outcomes of
interest included health coverage, access to health care,
and health care outcomes or health status. The analysis of
research design specifically coded for how many of which
differences were assessed, how disparities were measured
(relative or absolute disparities), and what types of health
coverage were assessed (public, private, or any-source
health coverage). Findings were also coded for whether

significance testing was conducted or reported for each
difference.

Results

Reporting formats vary, and information is presented
to maximize comparability in Table 1. In this table, we
organize studies in chronological order.

Data sources

Investigators reported national findings for the general
U.S. population or persons with an identified illness. The
former used nationally representative surveys providing
information on insurance coverage—usually any cov-
erage or reduction in un-insurance—and indicators of
healthcare access and utilization. The latter used heath
records, registries, and other databases tracking persons
with the illness of concern and providing information on
coverage and treatment (see Table 1).

Difference in difference study designs

Three studies either assessed a single difference exclud-
ing the triple interaction or used unadjusted estimates
[17, 28, 36]. Twelve studies tested double differences. Of
these, four studies tested differences in outcomes before
and after the ACA and between African Americans and


http://www.prisma-statement.org/
http://www.prisma-statement.org/

Page 5 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

pa1591 10U
$31e15 JN-UoU
pue 3\ Usamiaq
9oUIaIp abueYd
ul Ayuedsip jo
2ouUBdYIUBIS
|[eJoA0

pasnpal Ajpuedyiu
-Bis NOW ut san
-liedsip aUym-yy
pasealdap
saneds|p ‘uon
-e|ndod paianod
-presIpa 104
'S91P1S Y Ul uon
-e|ndod pailayal
-901sN( [eulwiLd
u| paseanul san
-Ledsip ‘sa1e1s I\
UM pa1eDosse

(leanuy Aydeu
-6096 ‘asn sduels
-gnsAjod ‘asn
ujolay ‘buss
UoISSIWpPe JUal|D
'SSaUSSajaWOoY

saposida

[EnUUE 1SJY ‘TUsW
-1e311 J9pPIOSIP
asn ploido Joy
SJUSIPD dluedsiH

810¢-£00¢
'(v-5@31) suors
-s|wpy-19seieq
sposid3 Jusw
-1e31] (VSHIAYS)
suonensIuIupYy
SIINISS Yi|edaH

A
-ledsip suym-yy
vDv-1s0d B -aid
suonoea1ul

YUM SISA[eue 9A1
-B|DOSSE !S9s5Aeue

BUE]R)
S1YM 01 9AI1e|2I
SJUDID UBDLIDWY
Uedly 103 ANOW
pasealdul yum
P21e1D0SSe Sem
uoneluswa|dwi
Jyiym
QUIULIRI9P 01
vov-1sod (ANOW)
19pI0SIp asn
ploido 10y uoned

(sl

sabueyd ALedsip 'SN1e1S uo1esINPa pue ‘ueduBWY [IUS\ pPUB  UOISSaI631 DISIBO|  -IpaW Ul sabueyd (1 707) BISMSH 1R
v/N 3UYM-YY ON v/N 21Njosqy ‘xS ‘sdnolb by uedlyy ‘@UYA  3sNgy 2dueisgng  pue aARduDsag paJedwod ‘loyD ‘uosuyor
1eak sno
-Inaid Ul 191 AJH
ue buiney Jo AlH
BulAey 1A Ul JIN
YlIM pa1edosse
sanuedsip ayym
-yV ul sebueyd
Juedyubls ou
‘Jeak 1se| U 1591 A1l
AIH Buiniodas -leds|p auym-yy
uj sabueyd pa|gesip-uou JW-Uou g JN bunsa1
Juedyubls ou ‘Jueubaid-uou vOv-1sod g -ald AlH Buowe san
1591 \IH Buiney sniels Juswi ‘(1d4 %8¢ 01 810¢ (0aq) -uedsip xas-d1uy1a
19A3 Jo suodai -fojdwia ‘[aA9) |enba 1o ueyy -1 10T '(SS449) SdUaleyid-ul  /|eldel puedluyle
Ul 9sealdul uonesNps “1d4 SS9[) SWOodU| W2)sAg adue|  -adualayig aidul  /jeIdel uo I 4O w11 (1202
JuedYIubIS Lam 1U3249d ‘X3s-92e1 -MO| ($9-6 | -|I9AINS 101084 pue (JQ) 20u13)  s1oedwll [enualay  1uauuidi] g Uesew
v/N pajenosse I Vv/N 31njosqy ‘9deJ ‘X35 2By sabe) synpy SIY [eIOIARYSg  ~JIQ-UI-9DUBIalIQ -JIp PaSSaSSY  -1Y| |918d ‘UOUSN
paisal
S3wWodNQ 21e) 01 ssaddy  abeiano)/saley fAwedsig sons1IddeIRYD sadUIBYIQ
/smeis yyjesH /auswieal] ddueinsuj-un JLELIS] sajelleA0) 9)dwes 92Inos ejeq Jubisaq wiy Apnis (1eak) Joyany

L 202~ 107 TUDWIRaI| PUB 'SS9D2Y ‘26RISA0D) 218D U1|BaH S1IYM-URDLISWY UedLJY UO 1dedw| uoisuedxd piedipajy buluiwexy saipnis L ajqel



Page 6 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

2ouedylubls

10j pa1sa1 10U
$31e15 JN-Uou
pue Jp\ Uaamiaq
SOUBIBYIP ‘PaIS}
10U sanedsip
SUYM-yv JO
2duedYIubIS
$21e1S JIN

-Uou U aWes ay1
Kjorewixoidde
paulewal pue
's21L1S W Ul
paseaid9p
syuaned vy Ul
95e3SIP PaduUBAPE
4O dUSpIPUI
'S91€35 JN-Uou
ul1ou Ing ‘sa1eis
J ul sauaied
Slym pue vy
10§ sabeis Jayjies
1e sisoubelp
195Ued JO salel
pasealoul Yam

2ouedylubls

10} pa1sa1 10U
$31e)S JN-UoU
pue 3\ U9amiaq
SDUIBYIP
‘pa1sal 10U SN
-liedsip aUym-yy
Jo 2duedyubis
sdnoib |eidel

||e 40y 1910216
SUOIIDNPaI !$31e)S
JN-uou pue 3N
ul syuaied yy
pue a1yMm pains
-ujun Jo Jaquinu
pasnpaJ Ym
pa31e0sse uon

(o18]

10 Aj1ea) abe1s
JEBINERRIN=EYle!
‘(presipay pue
paJnsuiun) snieis

papi0odaI BIM
Alewwins 1aoued)
JUIOf UOISSIWWIOD
uedlsWY pue
'9DUIPISI JO A1LIS
‘abe ‘A1pluyie
/2281 350UyM pue
'31eDIP3N IO
‘9dueinsul ayeAud
‘pIEDIPSA PRy JO
paInsuIuN a1am
oym9l0c pue
£007 Usamiag
pasoubelp Jasued
1sealq Aewnd

9107-£00€ ‘suoab
-Ing Jo 9b3jj0D)
uedURaWY 3y}

elA sylodai ylew
-youaq dlgnd
(90DN) eseqeied

9oueINSul-un

pue s6eI9A0D ple
-JIPN U9aMmiag
paysinbunsig
vOv-1sod g -ald
(S00

> d papis-| yum
e1ep 1uawiojdwa
pUB SUI0dU| 9181S
Jo 9ouedyiubis
$S9558 01 Pasn
1591 N ASUUYAA
-Uue 'sp0 >

d papis-| yum
‘pasN siskjeue AX)
sisAjeue 1Joyod

Apluyie

/21 pue ‘abe
'sn1eIs adueINSUl
YlM palenosse
sanuedsip pue
sisoubelp 1e a1e1s
195U 15831q
YUM JA JO uoneld

[£1]1(0200) ied B
‘ujuue ‘Youpal4

v/N pa1e100SSe YOy -erusws|dwl OV 91N|0sqY 9oURINSU| ‘9deY UM SIUled  J9dURD) [euolleN 9A1109d50119Y -0SSe PIMIIASY I9|9H uelg 97
aouedylubls
10} P21591 10U JN
UM pa1edosse
saneds|p ul
sabueyd Jo Aul
~JedsIp a1ym-yy
siuaned
VY 10} uedylubis 26rISA0D 21PA
§59] 1N 1abug| SNU9LOT ‘LE -iid pue oignd Jodued
9seasnu| ‘syusied awodul pjoy 1aquiada pue 410q pauluex3y yum pasoubelp
VY pue siuaiied -3snoy ueipawl 1107 ‘| Atenuer JN-UoU 13 N Amau synpe
91YM 10} $31P1S '9DUPISA [BANS  UDIMISQ JadUed vOv-150d 18 -aid punoA buowe 11(1202)
J-uUou ueyl 10 uequn ‘Al Arewnd 151y e s|epow Aljige sisoubelp 1e abe UeH 13 ‘JoIgeA
S91e1S N Ul -dlUyis/aoel yum pasoubelip 910Z-1107 -qoidJeauj pasn  -19A0D ddURINSUl  ‘[BWSS ‘RJISNDON
2I0W paseanul AdIUY1a /08! payiodal-jjas (6£-81 s2be) (g@DN) 9seqered  (QQ@) aduaiayid  Yum JA JO uoneld ‘0_YZ ‘SUSBIN
V/N  sisoubelp | abeis  Ag pauluexa 10N anjosqy  ‘dnoub ‘sbe ‘xag synpe bunoy  13dued) [euoeN -ul-adualaylg -0Sse paujulexd ‘oul||a1seD ‘If
pa1saL
SawodINQ a1e) 0} ssaddy  abelano)/saley Awedsig solaslIddeIRYD saduUIBYIa
/smeis yyjesH /audwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos eyeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 7 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

2oued
-ylubis [eonsiels
10§ pa1sa} Jou
S91e1S JN-Uou
pue 3\ Usamiaq
suononpal Al
-1edsIp aHYM-yy
WERNEIETIg)

uon

-eyuswia|dwl YOV
13)Je pasealdsp
Aieds|p 1502

2oued

-ylubis [eonsiels
10} pa1sa1 10U
S31e15 JN-Uou
pue J\ Uaam1aq
suononpal A
-ledsip a)ym-yy
WERNEIETg
uon
-eruswadul Yoy
13)4e pasealdsp

snyels

|eliew pue xos
UseoM1aQ Uoide
-191Ul pue ‘snieis

£10¢
-800¢ (S5449)

3oUeINSUI |
-gnd pue a1eAud
U9M12q Ysinb
-unsip 1ou pig
Au

-ledsip auym-yy
VOVy-150d 18 -31d
sonsusoRIRYD
[eNpIAIpUl IO}
P3]|0AU0D 1By}

S}|nsal pue SoWwo>

-1No ueaw paxsn(
-peun pajuasald

21D 0}
$$9208 0} pale|al
sanedsip Jluyl

/|eloel paidaye
aney suolsuedxa

01 8np aled Aiedsip aoue |BILIBU ‘X3S ‘SN1elS  UeaA UDea synpe WRISAS adue|  ‘sdnoib usamiaqg 2beI1aA0D 9dUE
auobalofauym  -INsu-Un alym Jswholdwa  000'00% ~ ‘(¥9-61 -|I9AINS J01oRy UARYIP  -NSUISYOY I [61](0202) AraT
V/N -y [euoneN -y [euoneN 2Injosqy  ‘uoiedNpa ‘9by sabe) synpy 3Sly [elolneyag pa1eWiS]  MOY PalapIsuod 18 J3||aNWwiydng
payiodal
2ouedYIubIS Jo
$21s11eIS ON
24ed JO 92INOS
[ensn aAey 01
SUYM se A|2y1| se
1S0UI[e MOU S31e1S
JN ulsinpe vy
'YV J0J pue 31yMm
10} paseaidu|
34ed JO 92JN0OS
[ensn buineH
payiodal
2ouedYIubIs Jo
SOlSIHelS ON 8L0C
Solels -€10¢ '(SS449)
JN-UoU pue I pavodal WIASAS 9duUe| 2dURINSUI |
Ul POMOLIBU DARY 2ouedyIubIs Jo -[loAng Jo1deq  -gnd pue a1eAld
swiajgoud ssedde $211511eIS ON Sy [eloIneyag U99M1q Ysinb
po1ej=l-1500 S91e1S JN-Uou 810c-€10¢ -unsiplou pig
Ul sadULIsyIp Ul sjnpe suym (SWNd $Dv) @id Ay vDv-1sod
AUYM-YY R2UYM  UBYY paunsuiun oluedsiH  -Wes eIepOI  -JedsIp aUyM-yy PaMOLIeU 9ARY
pue vy 10} 9q 01 A|9y1| 559 ‘UedLIBWY URDLYY 95N DIlgNd ASAnS  yDy-1sod g -ald  senuedsip oluyle  [81] (0207) S9AeH
pOseaIdaP 150D 01 MOU S31e3S J Ul ‘DUYM ($9-81 Aunwwod  (gqQ) 2dualRyia /|BIDRIYDIYM 01 13 A3|pRY ‘SUl||0D
V/N 9nppeosulawun  BUIAl| SINpe Y 21N|0sqy pa1odal SUON sabe) s1npy uedLsWY -Ul-aduasRylq  9albsp paulwex3 ‘Jaupebuineg
paisaL
SsSwodINQ  9JeD 01ssaNY  abeisno)/sarey fuedsig sasIadRIRYD CERIEIEN g
/smeis yyjesH Jaudwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos ejeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 8 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

SOW02IN0
Aue 1o} pa35a1 10U
uopeyuswadw
I 01 anp saled
-SIp UYM-yY

Ul sabueyd Ul
2ouedLIUbIS

Sliy=1

uondunsaid Jo
'SUSIA JUswWiedap
Aouablawa ‘sAe1s
[eudsoy paiejal
-U3jeay [eIusul
Jolaqwinu

Ul paAIasgo
sabueyd Juedyiu
-BIs ou 'y 10U
1NQ ‘sojuedsiy
pue saym
Buowe yuedylubis
SYSIA Yijeay |e}

[9A3] Uon
-ednpa ‘AlobHared
21025 9=y ‘AudIu

(1d4 %8¢ 1)
S9N Co_mCmwa
Japun Ayjiqibie
presipajy Moj2q

10 1@ SowoDul

JN-UoU R IN

¥DVy-1s0d g -ald

slPpow aad

01 sjopow ad [eu

-16110 BulpusIX

AQ paulwexa

sdnoub oiuya

/|BIoRl Uly3m

I 4O s1oeduwll

'S49SN DDIAISS JO
9|dwesgns uo
uolssaibas g

Jeaul| Ag psje

-pow snonuRUod
‘l]epow g on

-s1bo| Ag pajepowl
AJeuiq ‘sjopow
uolssaibai Jeaul|

Gloz  pasnipe-ubisap
-£00¢ '(Sdan) Kanins pasn

uoleIudW
-9|dwi Buimol
-|0} s1eaA 7 154y
Bunnp sjenpiaipul
SWODUI-MO] JO
so|duies aA1eIuSS
-a1dal Ajjleuoneu
Ul S9DIAISS Y1[eay
|E3URW JO SadAy

-Usawi juanedino -U19/22e) 'snieis YUM (Japjo pue  ASAINS [aued 24N} Q) 2duiayig 40 SN Uo I Jo [12] (0207) NAR
V/N  joasnurabueyd v/N [Injosqy  [elew xas '9by g1 sabe) synpy  -Ipuadx3 [eoIpay -ul-dualaylg  1oedwi paulwex3 ‘1B 'ueH ‘nejsalg
sbueyd Al
-leds|p S1ym-yy 9oUBINSUI |
10} 9duedylubis -gnd pue a1eaud
10§ pa1sa) 10U usamiag ysinb
Y2 adad (¥9-0 -upsiplou pid
8102-010 's31e3s sabe) saAneN JN-Uou B IN
JW pue J-uou eyse|y g ‘solued yOy-1sod g -aid vOy-150d
Ul paseaidsp -SIH 'sueduaWy Apiuyle  pabueyd sey Al
VY pUe sauym uedLyy ‘Sauym  8LOZ-0L0Z ‘(SDY) /oDl Aq paynens  -dluyia/adel Aq [0]d
10} sa1el SpuaJ} awi abe Jo uonejndod Admng Alunw (@) 9duualg  9be1sn0D yijeay (0Z07) Od1weq
V/N v/N 9oUBINSUI-UN a1njosqy -19A0D |euoneN AlSP|-UON  -WOD) uedLdWY -Ul-0UalRyIQ moy pauiwex3 g 'elabiQ ‘ebily
paisaL
sawodINnQ  aue) 01 ssaddy  dbelano)/saley fuedsig sasuadeIRYD saduIPYIq
/smeis yyjesH /audwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos eyeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 9 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

abueyd Aedsip
UYM-YY 10} 9dued
-Ylubls 10§ pa1sal
10U 12942 4Ad
“UdWIom

VY 10} PaAISSQO
S31eJ [BAIAINS Ul
sabueyd Juedylubis
ou 'saYM JoJ I

sbueyd Al
-1edsIp aHyM-yy
10} 2duedyIubIs
10} pa1sa} Jou
942 add

9Dkl AUe Joj JN

obueyd Au
-ledsip a)ym-yy
10} @duedYIUbIS
10} pa1sa1 10U
12949 ddd
“uedRWY
uedlyy 10U INg
'9ym buowe
S$31L1S I Ul uon
-eyuswia|dwil 3N
UM pa1edosse

sisoubelp

4O 1eak ‘awodul
pjoyasnoy uawl
-ujee [euorn
-eanpa ‘Aljelny
‘uonedo) [eudsoy
‘adAy [eudsoy
'$31}1gJOW0D ‘228l

$92IN0S
9dueINSUl JO A19
-1JeA B paululexy
JN-Uou R IN
VOv-1s0d B -aid
snyels N paziw
-oj042Ip 01 bul
-pI0DE USWOM
4JO sonsusdeIRYD
Juswieal) pue
‘Jlowny ‘jeydsoy
‘les1bojolwapida
paJedwod uols
-s21b31 [e21ISI60)
's|opow spiezey

ewou|DIed
[BLIISWOPUD YHm
usawom buowle
[BAIAINS JDURD
pue ‘sisoubelp
obe15-A|Ied ‘sniels

UM pa1eDosse Y1IM Pa1eD0sse  painsuljuadiad ‘abe !(sired oul (#9-0% S102-700C |euoniodoud 9dueINSUl Ul
90 01 PAAIRSCO sisoubelp abeis u1 sabueyd Jo padnoib) Jeak  sabe) ewouldied 4Nd)  XOD YUM 1Y sem sabueyd pue [€7] (0z02)
S31eJ [PAIAINS  -AJBD Ul PRAISSCO Juswanolduwil 9p0od d|7 uaned  [BLISWOPUD AAIS  S9|14 JasM Juedpn [PAIAINS ||RIDAO uondope I xI|24 1B ‘9r01650D)
||BISA0 Ul S9SBIDU sabueyd Jued JuedyIubIs jo L10b31ed J  -BAUI YUm pasou -led ‘osegeieg (@) ddULldYlg  USIMISQ SUOKED  ‘UyoD) ‘oeD ‘Jow
JuedyIubIs -ylubis oN Ajjeonsnels amnjosqy  ‘uonedo| Aujioeq -Belp syusned  J9dued) [euoneN -Ul-DURIRYIQ  -OSSe paulualdg  -WiIS ‘uocibuliieg
pa1sa)
10U yDV IO JN O}
paie|al sabueyd
Aledsip snym-yy
J0 2duedyIubIg
VY PUB S9UYM 10}
$1P)S JN-UOU 0}
dA11B|2) S31PIS JN Ul JN-uou g JN
uonoNPaJl YA Yam VOV-1sod 13 -aid
pa31eD0sse Jou JN SIJIE]
‘sojuedsiH buowe plepuels 1sngol
Y| Ul uonanpai UYM-IagNH pue
UM pa1eosse uonewnss gd
N :£102-010C £102-610¢ ‘(430 Buisn sjppow ‘SN UL (NG
YN |euolieu Ul Junod uol  -NOM) Y2Jeasay  uolssaibai seau| sa1el Ayjerow
abueyd pue sa1es -ejndod pue Y| d1bojorwapidy Joy a|dinw (aq) JuUBjUI pUE JN
EVISEEWSELe] AWDIU 'S uo elep aleb  eyeg auljuQ bul ddUBYIJ-Ul  USDIMISQ UONeD [cal (02027)
UoI1eID0SSe ON v/N v/N a1njosqy -U19/22e1 ‘X235 -24B6e |9A9-a1R1S  -BuRI-3pIM S DAD -90URIaYIg  -OSSe paulwia1ad ‘|e 39 suIbBIA
paisaL
sawodInQ 2ie) 01 ssaddy  abesano)/s9ley fuedsig sasuadeIRYD saduIRPYIq
/smeis yyjesH Jaudwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos ejeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 10 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

ElVemille}
13Y1I3 1o} pa3sa) Jou
sanLedsip a1ym
VY Ul sabueyd

ul aouedylubis
SYHIg vy

Huowle sawod1no
410q Ul pasealdul
NQ 'syuig [uym
y6lemuyLIq

MOJ pUe SyuIq
JjuedsiH buowe
S9UWODINO Y10q 10}
pa>Npal UofeleA
o1ydeiboab ‘sarels
JW-UouU Ul 'sa1els
JN Ul paulPep
sal0bHa1ed DUy
/|e1oel |je buowe
Syuig uwislaid

(Yugyo
awi} 1e Japjo pue
61 sobe) uswom

01 syiq uoz|b
-UIS €4 THSY6L
puowle sanuNod
papn[aul Ul 53181
[9A9]-A1unod
'S9UN0d 87/'7
Buinea) ‘sand s
-puadapul 6 pue
10 | Atenuer
13)4e pledIpay
papuedxs 1eyy
s31e1s snonbpuod
gul(zLE=U)
sanunod ajdues
'S9LI0MIIBY SN

Ul sanunod bu
-pnpxe “sN
snonbnuod Ul
S3IUNOD G |'E
'SW02IN0 YuIq
wilarald pue

910¢-1107
‘s3]l e1eq yig
SNSEIS [BUA

Al

-ledsip a)ym-yy
JN-uou R IN
VOy-1s0d 18 -31d
Aj21e1edas

'syuIq dluedsiy
pue ‘uedlsWyY
ULy ‘91YyM

10} pue syuiq

||B 40§ UMBID
$91UN02 4O (000"
= u) so|dwies
densiooq buisn
sonusIad 07 03
;108 JO onel pue

ADIuyla/adel Aq
PYNeIIS [[RISAO
‘SyuIg wioraud
pue 1ybremyuiq
MO JO S918J Ul
uoneneA d1ydeid
-096 |9A9]-A1unod

pue 1ybemyuiq WbRMULIg  (SHDN) S2RsieIS  uoneleA Jouapy Ul sabueys yum  [s7] (0207) PIoiL
MOJ 10} UO[IeLIeA MOJ JO S33el yieaH Joj  -Jo0d ursabueyd |\ JO UOIRIDOSSEe 19 "HeMBIS ‘X112
EIERSTlep) V/N V/N 91N|0sqY pa1i0dal sUON [9A9-AIUNOD 131U [eUOREN pajedwod payiuap| 'I00|A ‘UMOIg
aseqeieq
SUIUO YIANOM
2ouedYIUBIS 10} DdD 's9|y eiep
P21591 10U JIN Yum AJl[eieN sonsniels
pa3eosse sajed Yi|eaH Joj 121us)
-SIp ul sabueyd o |euonen ‘uoi
Aiedsip auym-yy -UdA3ld pue
‘siayiow |0J1u0D) 3seasiq '$91RIS PatUN
soe|g diuedsiy 10} S191U3D) 3y) Ul sonel
-uou buoule 'SOIS1381S Ayjerow
pa1RJ1USDUO0D onel uawAord Yi|eaH Joj 121us) [UIDIBW [9AD]
2I9M S19949 N -Wwiaun SUWOoM SUOIIRAIDSO [BUOIEN Y}  9DRJ AQ PayleslS -91elS Uo 10y aled)
‘Ayjeriow [eu |9AS]-91€1S pUR  1e3A-2181S 719 JO woyj sajy eyep JW-Uou 1§ JW d|gepIoyy 3y}
-191eW JaMO| 1M uondope xoq [e101 B U0} £10C £102-9007 YiesQd vOv-1s0d g -ald  Japun uoisuedxa
pa1e1osse Ajjued -payd Adueubaid 019007 WolDJ Jo (QQ) @oua1a4ig  PIEDIPIIN JO 109D
-yiubis sem V/N Vv/N Elallelel% pIM-31R1S pue s31e1s 0S5 asned) bulkpspun -ul-adualaylg Y1 paulwexy  [#¢] 00T 'Uosel|3
pa1saL
SawodINQ a1e) 0} ssaddy  abelano)/saley Awedsig solaslIddeIRYD saduUIBYIa
/smeis yyjesH /audwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos eyeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 11 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

p21oNpuUod
Bunsal souedyiu
-bis ou pue
paisnfpeun saiey
$91e1S JIN

pue J\-uou Ul
pasealdap salel
ddueINSUI-UN
Jjueds|H-uou
pUB VY ‘s21e1S
JW pue 3N-uou

‘saullopInb
A1anod |eiapay 03
9AI11B|3) SWODUI

K918l

-edas abeIanod
ou pue ‘a1eAud
21|gnd pauluex3

sdnoib oruyia
/|BIDR1 JUDISYIP
Buowe abelanod

Ul paulpap saiel Aqg padnoub {(3del paisn(pe  aouelnsul Ul san
9duBINSUl-UN Aue) d1uedsiH S91eWINS? YDy -Medsip padnpal
SUYM 'S|9AI) ‘uedHRWY UedLYY 7 10Z-€10Z (SDV) -1s0d 13 -ald Sey vV 9yl
swiodul [9A9] SUIOOUL PUYM (F9-61 Aoming Ayunuw ((@ERIEIEg Ya1ym 011u=axe  [87] (6107) PaID B
v/N v/N ||e buowy 21N|0sqY Aq paynens sobe) synpy  -WoD) uedlRWY -Ul-DURIRYIQ Byl pauluwlag  ‘uosyder ‘Alpneyd
sdnoib Al
2be JabunoA ul -ledsip a1lym-yy
S109y9 Juedyiubis JW-Uou 1§ JW
yum sdnoib sbe vOv-1sod g -ald
3|qIbije-predipsy 3W02IN0
||e 4o} 21835 N paniodal se ol1el Ayjjeuow sa1e4 Ayljeriow
U] paseaidul oljel BLIS}LID UOISN|IXD SUYM-VY UM J130UeD J5ealq
AJlBHIOW YM-YY 1o uoisnpul jeuon [opOW UoISSaIbal  SUYM-UBDLIBWY
‘Ayije1iow Jaoued -lppe ou‘elep  910z-¢ 10T '95eq S199 PaXY  UBDLJY UDaMId]
15eaiq Ul Ayiedsip AJl|p1IOW JDDURD -e1e A1l[eLIOW (gQ) @duasayig  Awedsipuognjo  [£2] (0207) aped
J3MO[ 10U PIP JN v/N v/N 31njosqy oby  1sealq [and)-91e1S asneD-[IvY DAD -ul-dualaylg  1oedul palenery 0|0 IuKdWSS
$91€15 JN-Uou 9oueINsul JJ|
W3ILS Yum pazi -gnd pue a1eAld
-leudsoy syuaped 1000 JN Joye u9M12q Ysinb
VY 10} 95BaIDU] > d 1e juedylubis (IW3LSN) uon -unsip 1ou pig
uiod abejusdiad s1(QaQ) VoV -DJejUl [BIpJed0AW Al uonDIRUl
$T'/ 's21e1s JN-Uou 13)4e pue 210§3q 91NDP UOIEAS|D -ledsip 2UyM-yy  |elpJedoAW ainoe
‘SAJW Ul Jeak uad S91E1S JN-UOU ‘SA 1UaWbas-|S-uou JW-Uou 3 N yum syuaned ul
siulod abejusdiad JW Ul SuondNpal 10 (JINALS) uoieA vOv-1sod i -a1d Sa1edsip uon
607 Aq pasealdap Aiieds|p aiel -39 JUaWIBas-| S SISA[RUB S3LDS  -BZIB|NDSeASM Ul
IW3LS Ysm syusned soueINsul-un 10949 [endsoy  yum paziendsoy  810Z-010¢ (AY  dwil pardnusiul uonINpal Yim [97] (0Z00)
10} S31RJ UONRZIIE| SUYM-YY ‘IWILSN ‘spuaJl |ejodwal (#9-81 Sabe)  /g@D) 921n0say aAneIedWOd P21e1205Se SeM 21319 HIsN
-NDSeAS] UYM-YY pue [NILS Yyim vOV-2id ‘sos191  siusned uedlswy /aseqele ‘Apnis sisAjeue JW yaym  ‘Aaddiys ‘uesew
Ul S9OUIRHIT V/N  Sswuaned buowy 91N|0SqY -DBIRYD 1USIRY  UBDLY pue SHUYAA |B21UlD USIZIA 9A1109d50119Y pauluIRdg -y ‘9due|n
pa1saL
SawodNQ ?aie) 0} ssaddy  abelano)/saley Awedsig solas1IddeRIRYD saduIBYIa
/smeis yyjesH Jaudwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos ejeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 12 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

uonezijnn
K1961ns 190Ued
pue abueyd auym
-yY 10J Juedylubis
10U 12312 Adad
yloz ul

$31P1S JN-UOU 0}
SA11B|2] UOLIEZ||IIN
paseaidul Ajjei
-UeISgNS 91815

a2dA1

J9Aed ‘Uolissiupe
4O Jeak ‘2bleydsip
4O J31enb sons|
-1910BIRYD [9A3)
-Japinoid pue
[9Aa}-uoieindod

AK19bIns Jooued

Gl0z-cloz

‘9|14 924n0say
B3y pue ‘UoNeID
0SSy |e)dsoH
uedlsWY ‘9seq

Aj91eJedas 95UR
-insuj olgnd pue
a1eAld paulwexy

Au

-ledsIp a1yM-yy
JN-Uou B IN
vov-150d g -ald

SanLouIw
[eI>eI pUe 'SUOS
-1ad aWOodUI-MO|
‘||eJaA0 palnsuiun
104 A1961NS JdURD

(1€l
(6100) dlejoy-v
1B 'uey) "eleys

JW ul uoneindod ‘21025 Apiq 1Usmispun oym -e1e UaNRdU| sisAjeue (S1) Jouonezinuo  ‘asaed 'UoSIep
painsuiun -JOWO0D ‘X35 (#9-81 sobe) 91€1G WOJ) Sal9s awil paxdny JW 4o 1edull - ‘OelX ‘NOUWIRJIN
Y/N pue plesIpapy V/N anjosqy  ‘sbe oy bunsnfpy  swusied 000’'L8 elep pabispy -193U] UOSS|Od paulwexy  ‘OWAs7 424201
SaUYM
Joj sujeb o} pased S91e1S
-WOD VY JOJ MSIA  J\ Ul S9UYM 10§ abeJan0d
5,J0100p U0 1Se3| Uyl Sa1eJ J91ealb Aue pue ‘91eAud  spuail bunsixaald
1e bunodai ul Ajpueoyiubis 1e S1|gnd pauruex3 wouj a1eledas
[ENEIBNEENEY]S) pasealnu| adue Al 'AjoAnoadsal ‘410z
Apuedyiubis -Insul yyeay uopeusWwadw -ledsip ayM-yy Ul uoielwI| YOv
YUM paiedosse 4o 2dAy Aue Bul VOV 01 Joud JW-UoU R JN [Ny pue uolsiroid
VOV Joj sabueyd -Jiodal Jo saiel 3WOIN0 Yoea Ul vov-1sod 19 -a1d obeJI2A0D 1UD
SAIBINWIND  S31IYM 10j Suleb SpUJ1 JOJ |0JIUOD 102 Jaquiada( -puadap jo uon
‘Souym Joy suteb 01 pasedwod abe 01 puaJ Alanienb 011/10¢ Alenuer  -eluswis|dul Jaye
01 pajedWod Y  -19A0D PIRDIPAN Jeau|| papnpaul pue €10z 129 3/eD 0} 559208
10} 1€ Y3jeay Buiney pue abe S|9POW ‘@2UspIsal -Wwi229 01 0107 pue sbeJaA0D
4O 92IN0S |ensn -19A0D Y1jeay 4O uoibal ‘Dwodul 19q0o1d0 sporad  adueINSUL Yijeay
e buipodas ur - Buiney Jo saies ul Ajlwiej ‘snieis UONUSAIIUI ul sanuedsip
sasealoul Ja1ealb  sasealoul Ja1ealb JuawAojdws (Sz-61  +102-000C '(SIHN) 1DUNSIP 7 YHUM JlUYIa/|eldel 0} [0g]
Ajpueoyiubis yum — Apuedyiubis yim ‘uo11edNPI ‘sn1e1s sobe) synpe  AaAaIng malaiou] yoeoudde sauas  palejal sabueyd  (6107) SISWILIOS
v/N pa1e12055e JIA pa1e12055e J|A 91N0SQY  [eIUBW ‘X3S 9By BunoA gse'gy  yieaH euoneN  awill paidnulaiul paulwex3 919y ‘uoidn
SoUBINSUI |
-gnd pue a1eAld
U29M139 Ysinb JN VOV BuImoy
1d4 %001 -uisipiou pia -0} 1502 01 3Np
2led Jo MOJQ S2UWOdUI A1 a1ed bulkejop pue
92IN0S |ensn e YUM ($9-GZ sabe) -leds|p a1ym-yy '3JeD JO 92INOS
Buiney 10 150D 0} awodul ‘Apiu synpe diuedsiH JN-UoU 13 N |ensn Buirey
aNp pasau 1wun JW 013Nnp -Y19/a281 'snieis -Uou Jayio 9107  VDv-sodm-ald  ‘snieis aduelnsul
Ul sn1els J 01 S31eJ 3dURINSU yijeay paiel-j|as “DjuedsiH pue -110Z '(SS449) S|opowl Aq painseaw
anp sabueyd Al Ul sabueyd Ayl JI9puab ‘snieis  ‘UedLIBWIY UBDLY W9ISAS 9due|  UOISSaIBal D13sI60| ‘aJed Aiewud o1
-ledsip ayM-yy  -IedsIp S1ym-yy [eILIBW ‘SNJEYS "DUYM (9-GT -I9AINS 10104 i(QQ) ddudiaylg  SS9dde Ul sabueyd 621 (6102)
v/N JuedLyIubIS ON JuedyIubIS ON Elallelel% uoedNps ‘9by sabe) synpy 3SIY |eJoIARYDg -ul-aoualaylg paulwexj NI R ybuls
pa1saL
SawodINQ a1e) 0} ssaddy  abelano)/saley Awedsig solaslIddeIRYD saduUIBYIa
/smeis yyjesH /audwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos eyeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 13 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

sbueyd Al
-JedsIp aHYM-yy
10} 2duedYIubIs
10§ pa1sa} Jou
Y2 add

1502 0} aNp
pasu 1BwuN Ul
sanuedsip suym
-V uo 1oedw
I Joy sBuipuy
Juedyiubls ou

obueyd Au
-ledsip a)ym-yy
10} 9dUedYIUbIS
10} pa1sa1 10U
12942 add
(aueoyiubis Ajjeon
-SI3E1S J0U) S31B1S
I Ul VY 10 Sa1el
ddURINSUI-UN

Ul suonsNpal
1910316 ‘pa1sisiad
SIOAIAINS Djued

suop
-puod pIgiowod

2oueinsul ol

E

‘(ueoylubis -SIH pue aUym JO Jaquunu ‘snieis -gnd pue a1eaud  yOy-1sod g -aud
A|[eonsiels 1ou)  Usamiaq sanned |_ILBW ‘SN1EYS usamiaq ysinb ‘Aljigepioygeun
$91e1S I\ Ul -SIp ‘sdnoub |eidel 1uswAodwia ‘uon /102 -unsip 1ou pig aJed bupodai
VY lojsuodas  |je ul paseaidsp -BDNpPa ‘aWodul X35 UMOUY -1 10T '(SS449) JN-uou g IN Juadiad pue
AJjigepioye a1ed AJjigepioye ployasnoy ‘A ou Yum ($9-g1 w1sAg adue|  yOy-isod g -aid painsuiun U [e€1(8107)
Jo sa1el uj suon 24D pue pains -2luy1a/8l sabe) SIoAIAINS -|I9AINS J010B4 (@Q) @>ua1241d -1ad U1 sabueyd [ewiar ‘A3|melg
V/N -dnpal Ja1ealn -Ujun 3UadJad 31njosqy ‘abe Japuan 190UBd [€9'81 | 3Sly [eioInRYSg -Ul-0UaIaKIQ paulwex3  Iep ‘HOIgeA ‘'ueH
abesanod
21eAud Aue
'9belan0d palos
-uods-1ako|dwa
‘paseyound
Ajlenpiaiput
‘Painsulun ‘abe
-1I9A0D pIRDIP3N
2dueINSUl pauluexy
01 snousbopus JN-UoU 13 N
Ajlenua1od si vOv-1sod g -a1d
SWOoDdUl 95Nedaq 10z 0}
|9A3] Anianod Joud suoisuedxo
obueyd 10 dwodUl pjoy ||n} Jo |e1nied 19puab pue
Auledsip a1ym -9SN0Y UO paseq pey 1ey3 sa1e1s ‘Aid1uy3a/2oed
-VY 10j pa15a1 19puab pue 9|dwies 109]9s 1 papnpxe  ‘abe Aq senuedsip
10U 12949 dad AudIUYIa/a0e1 Aq 10U pIP ‘(F9-61 'S109))o paxy a1els  abesanod pue abe
Adiu paynens ‘dnoib sobe) synpe YUM UOISS21Ba)  -19A0D 91eAld pue
-Yia/92el Aq san obe Aq paynens (559] 40 [00Y2S SL0Z-110T (QQ) ®duaseylg  dn-axe1 predipaly
-leds|p abesanod SpuaJ} awi abe ybiy) paresnpa ‘AoAINg Aunud -ul-adualaylg Uo $15943 IN [c€1(8107)
V/N v/N  urabueys1ybis 21N|0sqyY -19A0D [eUOREN -MO| 686'/€L'E  -WOD UBdLIBWY payiens VOV paulwexy nA17R Agusm
paisaL
sawodINnQ  aJe) 01ssaddy  dbelano)/saley fuedsig sasuadeIRYD saduIRPYIq
/smeis yyjesH Jaudwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos ejeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 14 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

2dURINSUI |
-gnd pue a1eAud
Us9M12g Ysinb

-unsiploupig
Au
-ledsip auym-yy
JW-uou g JN s1oedwil
ployasnoy ul yOv-1sod g -ald  [elIUSIRYIP DIUYLD
S)npe Jo Jaguinu dnoib 10z 01J4oud  /jeioel pa1sal 10ys
‘ployasnoy  JN Ul $96'9| pue I [Ny Jo |eied ny e buiAdal
10ys ny buiaey 1o ul uaJpjiyd Jo dnoib J\-uou SLOZ-€107  PeY 1Byl Sa1els | pue 1502 Jo
'J0100p |euosiad Jagwinu ‘sbenb Ul SUOIIBAISSCO  ‘SDIISIelS Joge papN[IXa {pasn  asNedaq $I01D0p
10 248 JO 22IN0S -Ue|'sneis  gop'gl ‘azIs Ajlue)  Jo neaing 40og syybram Asains 995 01 9|geun
[ensn buirey obeI1an0D 1uswAojdwia pue dWOodUl  Ble DIOPHUOAL  pue suoieindwl Bulaq ‘(s)10100p
1502 01 anp yijeay-Aue jo '|9A3] uonesNpPa ployasnoy uo suedisAyd  adnnwi ‘saskjeue  jeuosiad buiaey
sanuedsip suym - sajel ul sabueyd '30e1 'aWodUl  paseq Ajlspja-uou 21R1S {(SS4Yg)  (QaQ) dualayid ‘9besan0d 3due
-yY uo 1oedwil Aiedsip auym pjoyasnoy ‘SUWODUI-MO| W1SAS 2due) -Ul-20UalayIq -Insul yyeay
JW 1oy sbulpuy  -yy 10} Juedyiubis [enuue ‘yyeay ‘()9pjo 10 8| -|I9AINS J01DB4 yum ubissp [y uo 3 jo spedwil  [5€] (8107) 9oU0d
V/N JuedyIubIs oN 10U 12312 AdAd ainjosqy |esouab ‘9by sabe) synpy %SIY [eloineyag  -Uuswliadxa-1sen) pauIWeX] 13 ‘U3SSNUISeY ‘DA
SPJODaJ buoA
31eUSS ‘Uon 35UBINSUI |
-1sodwod DUy -gnd pue a1eAld
/|BI2B ‘aWodul usamiaq ysinb
eyded uad ‘184 -unsip 1ou pig
1uaWAodwiaun Al
‘uoneindod Q0’| -1edsIp aUym-yy
uonewi| 13d suepisAyd JN-uou g IN
AlAIIDE pale|al wexo pue spaq [eudsoy vOv-150d 1§ -a1d
-U1eay YUM SAep  SSaUJ|9M [enuue Jo Jaqwinu bul S|opow
pue ‘skep yyeay  bBuirey Jo ‘a1ed jo -pnjpul sajgeren uolssaibal pue sniels
[eIUSW Jood JO 3G  92JN0S [ensn e Bul 1p9A-31815 ‘9sn 1d4 %001 Aujigeqoud Jesuy| y3jeay pue ‘a1ed
-winu ‘skep yieay  -Aey ‘1s02 01 aNp 0DDRQO] 'SN1BIS  UPYY SS3| SOUIODUI ‘sdnosb uosued 01 ssadoe ‘abesd
[eo1sAyd Jood Jouie)  spaau 1owlun Ul 2dueINSUI-UN 9SeISIP JIUCIYD  YUM Q10 31e3S -WOD pue JUSW  -AOD 3dUBINSUI U
pauodas ur saned  sanuedsip auym ur abueyd Ayl ‘uawiAojduwa ‘SN Ul Bulpisal 910Z-1107 -1e2J1 YUM UOl}  Sa1LedsIp Jluyla
-SIp UYM-Y UO YV uo1oedwl  -Jedsip alym-yy ‘uo1eoNpa ‘sniels (#9-61 S2be) ‘WR1sAS 2due|  -BDYIDAdS [9poW /|e1oe1 uo N
1oedwl 3 1o sbul 3 Joj sbuipuy 1o} uedyiubis |elLIeW ‘DR) Synpe ssa|p|iyd -|I9AINS 101084 (QQQ) 2duaisyId VOV Jo spedwi €1 (8107)
-puy Juedyiubis oN JuedyIubIs oN 10U 12312 4aAd a1njosqy ‘Iapuab 2by jueubaid-uoN ¥Sly [e1oIneYySg -Ul-0UalRYIQ pa1ewiisy ||2104 79 937
paisaL
sawodINnQ  aue) 01 ssaddy  dbelano)/saley fuedsig sasuadeIRYD saduIPYIq
/smeis yyjesH /audwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos eyeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 15 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

91el Juawkold
-wiaun AJunod
[EnUUE 'S|9A3)
9brI2A0D 2DUR
-Insu| auljaseq
‘uonisodwod [ep
-eJOUY1a pue abe
uelpaw Ayunod
[enuue (5aD)
sa1el A)saqo

SoUBINSU |

abueyd Aunod {(3|6oon) -gnd pue a1eAld
Aedsip auym 2o1pnfaid jeidel S9UN0D ‘SN u29M13q Ysinb
-yY 10} uedylubis |9AS]-21€15 {(S24N)  JO APNIS SA[RIUSS -unsip 10U pig
10U 123949 dd -p|siba7 91015 -2udal Ajjeuoneu e Al |9A9] Aaunod ayy
¥102-210T JO 2DUIU0D) 10U 'SISAjeuUR el -leds|p a1ym-yy  1e abeianod sdue
'PaseaIIP SAUYM |[BUOIIEN WOJ}  -SSOID [NjbuuRaW JW-UOU R I -INSul Y3 eay yim
pue 7y Usamiaqg ¥102-21102) 1ONPUOD 0} UON vOv-150d 19 -aid Sal3ieds|ip [eldel
sa1e1 9HrISAOD Aorjod parejas -ejndod Ayourw ¥102-2107 Sopow  -ouyla ul abueyd
2dueInsul-Aue -uonesbruul ybnous abue ‘KoAINg Aunud uolssaibal pawipaid JN [2€1(£102)
V/N v/N Aunod uj sdeg 31njosqy [9AS]-AIUNOD)  YIM S21IUNOD 'S -WOD) UedUaWY 109)J3-paxq 13Y39ym paisal sebiep 79 $310[4
payiodal
2ouedYIubIS Jo
SD1151381S ON
S91e1S
W pue 3N-uou
Ul paseadap aled
4O 92N0S [ensn e
Buryde| jo saiel
Ul Ayiedsip ain|
-0sqe SNymM-vv
payiodal pawlloyiad
2ouedYIUBIS JO $159) [PDISIIRIS ON 2oueInsul
SD1151381S ON panodail 218D JOo 510T sa1e1s  dl|gnd pue a1eand
S91e1S 2ouedYIUbIS JO 92IN0S [BNSN $HDB| 19 €107 '(SS449) J\-uou pue usamiaq ysinb
JW pue JN-uou SD1151383S ON pue 3502 0} Op WISISAS 2due) 3w Bupedwod -unsip 10U pIg
Ul PaseaIdaP $21P1S JN pa9au 248D y1eay -[I9AING J01Deq  “yDy-1sod i -aud sdnoib
$1502 01 aNp pue J\-Uou ul 19Wun paypuspl 3SIY [eJOIABYDg  J01BDIPUI DB 10} JlUYIa/[eloel
paau 9Jed Y}[eay  paseaidap salel oym (13p|o pue G107z Ssobelane [euORU 9314} SSOIDR DI
19Wun Jo saiel 2doueINSUL-UN sabe) synpe R €107 '(SDVY) pasedwod  yijeay 01 ssadde [9€] (£100)
ul Ayuedsip ain| ul Ayedsip ain| ($9-61 Sobe) ASAING Ayunul pue pa1ejndjed  UO J| JO S1D943 AyueDoN g ‘A9
v/N -0Sge UYM-YY  -OSge UYM-YY Elallelel% pa10dal SUON  SHNPe PaINSuUlUn  -WOD) UedUaWY  SISAjeue paynens po1e0isanU|  -pey A3y ‘sokeH
pa1saL
SawodNQ ?aie) 0} ssaddy  abelano)/saley Awedsig solas1IddeRIRYD saduIBYIa
/smeis yyjesH Jaudwieai) dueinsuj-un Jo adAL s3jelIeA0) 9|dwes 924nos ejeq Jubisaq wiy Apnis (1eak) Joyiny

(panunuod) L ajqey



Page 16 of 22

(2022) 22:1638

Snowden et al. BMC Public Health

$31e)S JN\-UoU
‘SA JN Ul Aledsip
UYM-yY Ul
S9DUIYIP JULD
-Ylubis 10 pa31sal

2dURINSUI |
-gnd pue a1eaud

SaUYM

10U 12949 Add usamiaq ysinb pue sueduaWY
710Z-€10C -unsip 1ou pig Uedl}Y 104 Solel
JeEN:-ETRETORCIEN 10108} Al 3duUeINSUl-UN Ul
JN-Uou pue I Sniels yijesy Jo -ledsip auym-yy  sabueyd Auedsip
Ul synpe pains dlydesbowspo dluedsiH - #10¢-¢L0Z ‘(SIHN)  YDvy-3sod g -aid SAlle[a) 73 31Nn| [6€] (5102) uos
-ulun vy Joj Al 9AI}  -ID0SJOJ [0JJUOD ‘WY DUYM(F9-81  ASAING MIIAIDIU| (@Q) @duaiaylg  -0sge uo speduwll  -I9puy B “AUUDY
Vv/N V/N  -Jedsipain|osqy  -Bj9Yy 19 2INj0sqy 10U pIp X3S by sabe) synpy Ul|eaH |euolieN -Ul-adualafig JN paulwex3  ‘BuoT ‘MOLOAPIA
91el dULINSUl
-un uj abueyd
Anledsip auym
-yY 10} 1uedyiubis
10U 129y 0Aad
S91P1S
JN-Uou pue I Sojel due
Ul paseadap -Insuy ognd pue
9dUeINSUl Y3jeay 21eAld Usamiaq
NOYUM VY paysinbunsig
!S91€1S JIN Ul Al
S9UYM 10J suleb -1edsip auym-yy sdnoib
1918216 '$591P15 JN 10108} JN-uou 1 JN JluYIa/[eIdel Aq
-Uou Ul synpe vy Sn3els yijeay Jo vov-sod g -ald  9beISA0D yijesy
10} suieb ua1eaib oiydesbowapo snels  a1eAud pue ‘abe
‘9oueinsu| aieAld -1D0S 10§ |011U0D (9281 Aue) JN 1€1S pue -19A0D Y1jeay
pue dlignd yioq 10U pIp ‘sn1eis SoluedsiH pue dnoib swodur  21gnd ‘@dueinsul
10} paseadap JN 21e1S pue ‘SuedlIDUY UBd #102-800C Aq paynens -un Jo a1kl U0 [8€](9107) 94OM
deb sbesanod dnoib awodurAg -y @UYM ($9-6 | ‘AanIns Aunwi (ele) 2 EIENg) 10949 N pUB 19 ‘AAST ‘UOSUIAST
/N V/N DUYM-YY 2IN|0Sqy  SIsAjeue paynens sabe) synpy  -WoD) UedlawWyY -ul-adualaylg VOV pauiwex]y I3|]PNWiydng
po1s9L
SawW0dNQ a1e) 01 ss3VY  dbesano)/sarey fAedsig sonsualdeIRY) saduUdIdYIg
/snieis yyjeay /audwiyeas] dueansuj-un joadAL s9)eleno) 9)dwes 4nos eyeq Jubisaq wiy Apnis (1eak) Joyany

(PanuNUOd) | 3jqey



Snowden et al. BMC Public Health (2022) 22:1638

whites but failed to test differences between expansion
and non-expansion states [15, 18, 19, 39]. Eight stud-
ies tested differences in outcomes before and after the
ACA and between expansion and non-expansion states
but failed to test differences between African Americans’
and whites’ outcomes [16, 20-24, 32, 33]. Eleven stud-
ies tested all three differences: before and after the ACA
implementation, between Medicaid expansion and non-
expansion states, and between African Americans and
whites [14, 25-27, 29-31, 34, 35, 37, 38].

Study results: Changes in coverage disparities

The research documents significant gains in coverage
associated with the ACA, but it clarifies surprisingly little
about Medicaid eligibility expansion’s impact on African
American and white racial disparities in Medicaid cover-
age. Un-insurance is the most commonly examined out-
come variable (17 studies), but only eight of these studies
specify public or private health coverage outcomes [16,
17, 23, 28, 30-32, 38]. Findings for coverage disparity
reduction are mixed. Percentage point reductions in un-
insurance disparities were shown under Medicaid expan-
sion [19, 34, 36, 38, 40], but several studies reported that
disparity reductions were not statistically significant [29,
34, 35, 37, 38]. Several failed to report statistical testing
of disparity reduction itself [17, 19, 20, 23, 28, 32, 33, 36,
39]. Three studies documented reversed expectations,
showing greater coverage gains for African Americans
than whites in non-Medicaid expansion states [30, 38,
39].

In studies focusing on populations with specific ill-
nesses, one study found Medicaid expansion to be asso-
ciated with African American-white disparity reduction
in coverage [26]. Other studies focusing on patients with
specific health conditions found no significant disparity
reduction in coverage for patients with specific condi-
tions or failed to test for significant changes in disparities
[17, 23, 41].

Study results: Changes in access and treatment disparities

Medicaid eligibility expansion disparity reduction in
access and treatment were examined only in 14 out of
the 26 studies, and findings were mostly negative. While
one research team reported that disparity reduction was
greater in expansion states for young adults [30], the
majority of studies reported no statistically significant
effects for African American-white disparities [14, 18, 29,
31, 34, 35, 41] or failed to report significance testing [15,
16, 18, 19, 21, 23, 36]. Though not studied widely in the
general population—only seven general population stud-
ies examined outcomes beyond coverage—disparities
in indicators of healthcare access (usual source of care,
having a personal doctor, delaying care due to cost) and
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treatment (having a wellness exam, flu shot) appear to be
unchanged by Medicaid expansion [18, 19, 21, 29, 34—
36]. In studies focusing on populations with specific ill-
nesses, access to treatment for specific conditions either
showed no significant disparity reductions due to Med-
icaid expansion [31] or failed to test the significance in
either disparity changes or differences between Medicaid
expansion and non-expansion states [15-17, 23, 41].

Study results: Changes in health status or outcome
disparities

Only seven of the 26 studies examined African American
disparity reductions in health outcomes [22-27, 34]. One
study found that expansion was not associated with sig-
nificant changes in self-reported health status, number of
poor physical or mental health days, or days with health-
related activity limitations [34]. County-level variation
rates of low infant birth weight or preterm births reduced
for African Americans in expansion states and increased
in non-expansion states—but the size or significance of
the racial disparities or changes in them due to expan-
sion was not tested [25]. No significant changes in infant
mortality rates were observed in either expansion or non-
expansion states for whites or African Americans [22].
However, in a study examining changes in maternal mor-
tality, expansion was significantly associated with reduc-
tions in maternal mortality rates. Reductions in Medicaid
expansion states were largest for Black mothers, but the
size of Black-white disparities before or after expansions
or the significance of any changes in disparities were not
measured or tested [24]. No significant disparity reduc-
tions were found in survival rates in patients with specific
life-threatening health conditions [23, 26, 27].

Discussion

This review indicates that African American disparities in
health access, treatment, or health outcomes—with the
important exception of maternal mortality rates—remain
largely unchanged by Medicaid expansion. However,
whether Medicaid eligibility expansion reduced African
American-white health coverage disparities remains an
open question: Absolute disparities in coverage appear
to have declined in expansion states, although excep-
tions have been reported. Future research addressing key
weaknesses or oversights in existing research may help to
uncover sources of continuing disparities and clarify the
impact of Medicaid expansion on changes in health cov-
erage disparities.

Improving research precision and rigor

Improved research efforts can clarify the answer to this
question—and identify structural sources of continu-
ing disparities—by more carefully targeting Medicaid
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eligibility expansion as a source of disparity reduction
and accounting for, or specifically examining, the role of
variation in broader ACA-related health system changes.
Further studies should examine changes in relative health
disparities as well as absolute health disparities and must
examine disparity changes for African Americans sepa-
rately from disparity changes for other racial or ethnic
groups. Deeper investigations of African American-white
disparity reductions in healthcare access, treatment,
and health outcomes—which appear to be relatively
unchanged by Medicaid expansion—should consider
community and provider-level treatment contexts that
may impact African Americans especially and have
sometimes been impacted by the ACA’s health reforms.

Testing the triple interaction

To test disparity reduction directly, studies need to docu-
ment significant reductions in the differences between 1)
African American and whites’ coverage, access, utiliza-
tion, and health outcome rates, 2) before and after Med-
icaid expansion, 3) in expansion versus non-expansion
states. Only 11 out of 26 studies tested for the signifi-
cance of all three differences. Of these studies, no study
examining the general population found significant dis-
parity reductions in health coverage, treatment, access,
or health outcomes associated with Medicaid expansion.
However, coverage disparity reductions were found for
young adults and patients with acute myocardial infarc-
tions. Less than half of the sample studies used a full
triple difference analysis, and to overcome present uncer-
tainty, investigators must routinely comply with this
requirement.

We discuss requirements for the DDD design because
in studies qualifying for our review, investigators uni-
formly chose such designs. Other types of Medicaid
expansion studies and analytic approaches are desirable
for many purposes. Studies of single states or groups of
states that do not employ DDD designs or highlight the
triple interaction we emphasize, can provided insight
into key questions about Medicaid expansion dispari-
ties, and our framework should not be considered to
downplay potential contribution from approaches fall-
ing outside of our framework. For example, using inter-
rupted time series to study surgical cancer care in New
York state, investigators found that Medicaid expansion
increased disparities in access to high quality hospitals
[42]. This important finding alerts policy makers in a
large state to a key issue and provides a foundation for
follow-up studies in comparable states. Medicaid expan-
sion encompasses several system changes beyond relaxed
eligibility whose contribution to disparity reduction war-
rants study and which may be achieved through other
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methods, including single state case study, regression dis-
continuity or interrupted time series designs.

Absolute versus relative disparities

Existing examinations of Medicaid expansion impacts on
health disparities almost exclusively report gains in abso-
lute disparities—Black-White percentage point increases
or decreases in coverage, access, and treatment. Yet
relative disparities—African Americans’ proportion of
coverage, access, and treatment relative to Whites’ pro-
portion—represent an alternative and widely accepted
point of view on disparities [43, 44]. The two indica-
tors need not agree and can even give opposite readings
[44]. For example, the magnitude of absolute and relative
Black—White disparities in infant mortality rates in the
US changed in opposite directions during the twentieth
century [45].

There is reason to believe that Medicaid expansion evi-
dence has not escaped oversimplified conclusions from
an almost exclusive reliance on absolute disparities. In
this review, only one study was identified that examined
relative disparities at all by reporting both absolute and
relative disparities [39]. The investigators found that
absolute disparities significantly decreased in expansion
states--but that they decreased also in non-expansion
states. However, completely upending expectations,
relative disparities were not significantly reduced in
expansion states--but they were significantly reduced in
non-expansion states. Apparently, only in non-expansion
states was absolute disparity improvement great enough
to move the relative disparity dial. For a full understand-
ing of the impact of Medicaid expansion on African
American-white disparities, investigators should report
relative as well as absolute disparities and carefully inter-
pret any differences that might arise.

Disaggregating Medicaid expansion from other ACA
elements

The ACA ushered in many innovations apart from the
Medicaid eligibility expansion. The Medicaid application
process was streamlined as online filing options increased
and verification and certification procedures capital-
ized on new technologies [46]. Individuals with incomes
between 100% and 400% FPL became eligible for “Pre-
mium Tax Credits” on a sliding scale to purchase private,
non-group coverage through state or federally-operated
healthcare exchanges [47], and persons with incomes
between 100% to 250% FPL became eligible for cost-shar-
ing subsidies. Gains were concentrated among those with
incomes between 138-250% of the FPL—those who were
eligible for the ACA’s cost-sharing reductions and among
whom African Americans are also over-represented [48,
49]. In non-expansion states, premium tax credits and
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subsidies could offset denial of access to expanded Med-
icaid for persons with incomes above 100% FPL.

Marketplaces, which informed inquiring persons about
Medicaid eligibility, actively sought enrollees through
vigorous outreach efforts. Community targeted advertis-
ing raised awareness, and marketplaces provided indi-
vidual counseling on eligibility and options, sometimes
facilitated by culturally sensitive enrollment assistors
[50]. Safety net hospitals faced new incentives to avoid
hospital readmission and reduce lengths of stay by shift-
ing newly eligible patients to Medicaid-funded outpa-
tient care [50]. Funding was increased for new Federally
Qualified Health Centers, which disproportionately sup-
port African Americans through targeting services for
the poor [51]. These and other developments promised
to reduce barriers to coverage and access for non-white,
low-income adults—lessening healthcare disparities
throughout the United States as many previously eligible
people become aware of Medicaid eligibility and enrolled
(“woodwork effect”) [52]. New research must examine
the impacts of ACA policy elements on disparities in spe-
cific types of health insurance coverage rather than on
the all-inclusive “un-insurance”

Advancing knowledge: Beyond Medicaid expansion’s
eligibility requirements

Additional advances in research should examine varia-
tion in state implementation of Medicaid expansion. This
includes attention to the role the Section 1115 Medicaid
waivers have played in expanding Medicaid eligibility—
both before and after the ACA’s implementation—and
the extent to which changes in health coverage dispari-
ties are attributable to enhanced awareness of health cov-
erage possibilities resulting from vigorous outreach and
health coverage enrollment efforts in both expansion and
non-expansion states.

1115 Medicaid Waivers

Medicaid 1115 waivers were issued to 14 states between
2004 and 2012 for early Medicaid expansion, and, in
some states, early expansion significantly affected cov-
erage rates [53]. Two studies excluded these states from
consideration [32, 35], but others failed to account for
the possible pre-ACA reduction in coverage increase and
disparity. Investigators may have underestimated ACA
expansion’s impact on disparities by neglecting early
expansion. Medicaid waivers played a dual role in Medic-
aid eligibility expansion.

In addition to the 1115 waivers approved prior to the
ACA Medicaid expansion, four states (Arizona, Arkansas,
Iowa, and Michigan) accepted Medicaid expansion, but
received approval to expand Medicaid in ways not oth-
erwise allowed under federal laws through Section 1115
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Waivers. In the years following the ACA Medicaid
eligibility expansion, several initially rejecting states
expanded Medicaid eligibility through Section 1115
waivers (e.g., Indiana in 2015, Montana in 2016, and Utah
in 2020). These states used these waivers to customize eli-
gibility standards to accommodate better ideological and
fiscal reservations [54]. Some states expanded Medicaid
with restrictions—requiring premium payment to begin
coverage, using health savings accounts, tying healthy
activities to waived premiums (e.g., New Mexico, Texas,
Georgia), or including work requirements (e.g., Indiana,
Kentucky). These are complex to implement and present
grave administrative challenges [55, 56], reducing uptake
of Medicaid coverage [57]. Arkansas’ coverage gains did
not differ in gains from traditional Medicaid expansion
[58], but Arkansas’ addition of work requirements in June
2018 resulted in thousands losing coverage—reportedly
due to administrative complexity [59]. African Ameri-
cans have experienced race-related aversive experiences
with bureaucratic programs [60], and waiver-imposed
barriers may deter African Americans especially. More
research is needed to identify the impact of waivers on
disparities. This knowledge is critical to informing future
approvals for state maneuvers to expand Medicaid con-
ditionally or partially through these policies. Currently,
63 waivers have been approved across 45 states, and 28
applications in 22 states are currently pending decisions
from the Centers for Medicaid and Medicare Services
(CMS) [61].

Outreach and enrollment assistance

Disparity reduction in non-expansion states points to the
possibility that some states reduced enrollment barriers
for African Americans especially. Advertising, enroll-
ment assistance, and greater enrollment incentives for
FQHC:s and safety net hospitals to maximize enrollment
likely increased Medicaid uptake. Conceivably, previously
uninsured African Americans who were eligible for Med-
icaid prior to Medicaid expansion disproportionately
responded to ACA messages about coverage possibilities,
were less deterred by burdensome enrollment procedures
due to streamlining efforts under the ACA or were dis-
proportionately gaining enrollment through newly avail-
able Federally Qualified Health Centers or in safety-net
hospitals as they encouraged covered outpatient care.

Populations with Chronic or Critical Conditions

Among eight studies focusing on populations with spe-
cific illnesses, one study found Medicaid expansion to
be associated with African American-white disparity
reduction in coverage [26]. However, none of these stud-
ies report significant reductions in disparities in access to
treatment, survival rates, or health outcomes. Coverage
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disparity reductions in populations with critical or
chronic conditions, and associated changes in access to
care, must be considered considering the presence of
strong incentives to find insurance coverage for costly
medical procedures. Providers are motivated to facili-
tate enrollment to avoid the burden of uncompensated
care—the very “adverse selection” that concerns insur-
ers and necessitated the ACA’s requirement that per-
sons with pre-existing conditions not be denied coverage
[62]. Opportunities for gaining coverage are likely more
available in expansion states, and thus coverage dispar-
ity reductions observed under strong incentives to enroll
must be understood on their own terms and may not be
generalized to the wider population.

Access, Treatment, and Health Outcomes

This review also highlights that there is limited evidence
supporting the expectation that disparity reductions in
coverage translated into disparity reductions in access,
utilization, or health outcomes. Refinements are needed
to determine better whether such reductions occurred
and how. Studies assessing access and treatment utiliza-
tion should consider other non-cost-related barriers to
healthcare access—including barriers that may impact
African Americans especially. Size and location of pro-
vider supply, program outreach and cultural responsive-
ness, and other determinants of receiving care may be
relevant. An expansion of Community Health Centers
funded by an ACA-created trust fund, where African
Americans disproportionately are treated, is particularly
ripe for study as an ACA-related trigger for change in
provider supply. Focusing directly on access and treat-
ment disparities is indicated, taking us beyond inconclu-
sive findings from present approaches measuring only
the onset of the ACA and its immediate impacts on cov-
erage disparities.

Examinations of the ACA’s impact on disparities in
health outcomes and health status—which may result
from higher health insurance rates but will likely take
longer to emerge—should also be examined in the com-
ing decade. Due to the impact of a wide range of social
determinants upon health—and the disproportionate
exposure of African Americans to determinants that
negatively impact health status and health outcomes
[63]—the impacts of the ACA on health outcomes will be
complex to untangle and likely more difficult to detect.

Conclusion

Stressing non-discrimination and promoting cultural
sensitivity [5, 50], the ACA sought to reduce, if not
eliminate, racial and ethnic disparities in insurance
coverage, access, treatment, and health outcomes.
The ACA introduced a suite of disparity-sensitive
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policy tools to achieve these aims. Preliminary find-
ings regarding African American disparity reductions
in healthcare access, receipt of treatment, or health
outcomes are discouraging, and structural sources of
continued disparities call for deeper investigations of
ongoing barriers to care.

Global improvement appears to have occurred in
health coverage disparities, and these are associated
with the onset of the ACA. Disentangling the role of a
prominent instrument for disparity reduction—Med-
icaid expansion—remains elusive and considerable
room persists for additional disparity reduction. For
gains that have been achieved in health coverage dis-
parity reduction, it is unclear how much gains in cover-
age were due to expanded eligibility for Medicaid and
how much was due to energetic efforts to encourage
take-up.

The ACA is built upon long-existing health care policy
[64] and has become intricately incorporated into the U.S.
health care system [65]. Incremental policymaking theo-
ries indicate that future policing health will build upon
the policy lever established under this policy [66], as is
exemplified by the recently enacted American Rescue
Plan Act, which extended and increased the marketplace
subsidies and increased state incentives to participate in
Medicaid eligibility expansion. Thus, identifying policies
and actions under the ACA that failed to adequately close
gaps in health coverage and treatment for African Ameri-
cans and isolating the most potent ACA mechanisms for
reducing disparities can inform future policy responses
targeting these remaining inequities.
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