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Abstract

Structural racism is the historical and ongoing reinforcement of racism within society due to discriminatory systems
and inequitable distribution of key resources. Racism, embedded within institutional structures, processes and values,
perpetuates historical injustices and restricts access to structural factors that directly impact health, such as housing,
education and employment. Due to the complex and pervasive nature of structural racism, interventions that act

at the structural level, rather than the individual level, are necessary to improve racial health equity. This systematic
review was conducted to evaluate the effects of structural-level interventions on determinants of health and health
outcomes for racialized populations. A total of 29 articles are included in this review, analyzing interventions such as
supplemental income programs, minimum wage policies, nutrition safeguard programs, immigration-related policies,
and reproductive and family-based policies. Most studies were quasi-experimental or natural experiments. Findings
of studies were largely mixed, although there were clear benefits to policies that improve socioeconomic status and
opportunities, and demonstrable harms from policies that restrict access to abortion or immigration. Overall, research
on the effects of structural-level interventions to address health inequities is lacking, and the evidence base would
benefit from well-designed studies on upstream policy interventions that affect the structural determinants of health
and health inequities and improve daily living conditions.
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Background

Racism is a system of power that manifests at all levels of
society, resulting in the differential treatment and access
to resources and opportunities based on one’s racial iden-
tity [1, 2]. Racial health inequities, power imbalances, and
injustices act on institutional and structural levels. Jones’
framework, Levels of Racism, aligns with this perspective
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and purports that racism operates at three levels: insti-
tutionalized, personally mediated, and internalized [3].
Of these three, the institutional, or structural, level is the
most fundamental and the necessary starting point for
meaningful change [3]. Structural racism refers to the
historical and ongoing pervasive reinforcement of racism
within society and its interconnected, codependent insti-
tutions [4]. Specifically, structural racism is how popula-
tions are disadvantaged due to discriminatory systems
and inequitable distribution of key resources at every
level of government and within every sector of society [4].
At the structural level, racism is entrenched within insti-
tutional structures, processes and values, perpetuating
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historical injustices and restricting access to housing,
education, employment and health and social services
[5]. For example, the “redlining” to deny mortgage loans
in predominantly Black neighbourhoods, preventing the
accumulation of real estate wealth and perpetuation of
wealth inequity [6—8]. Schools within redlined neigh-
bourhoods receive fewer resources resulting in long-term
educational inequities [4, 9, 10]. Developers were less
likely to invest in redlined neighbourhoods, leading to
reduced access to healthy groceries and healthcare facili-
ties [11-13]. This ultimately created a pathway between
racism and health, due to more proximal outcomes such
as social deprivation and economic injustices [4]. Simi-
larly, Williams and Mohammed’s Framework for the
Study of Racism on Health outlines interconnected path-
ways, where basic causes (e.g., structural racism, institu-
tions) and one’s social status (e.g., gender, socioeconomic
status, race), influence proximal pathways (e.g., opportu-
nities, resources, psychosocial stressors), which result in
various responses and behaviours that can lead to a spec-
trum of negative population health outcomes [14].

Racism affords privileges for individuals and groups
deemed superior based on actual or perceived proximity
to Whiteness and leads to explicit and implicit maltreat-
ment and disenfranchisement of those deemed infe-
rior [5]. Critical Race Theory positions race as a social
construct and outlines the interplay between race and
racism, the means of power and domination [15]. Criti-
cal Race Theory seeks to eliminate the racial imbalance
of power through the analysis of the pervasiveness of
racism and its influence on society [15, 16] . Structural
determinism, a key tenet of Critical Race Theory [1] pos-
its that macro-level forces have a crucial role in creating
and maintaining inequities and that racism and intersect-
ing systems of power function to preserve the power of
the dominant group [1]. The application of Critical Race
Theory can improve public health policy and practice as
it encourages researchers, practitioners, and policymak-
ers to act upstream with interventions that impact the
root causes of racialized inequities [1]. A key element of
this work is the need to disrupt White supremacy and
acknowledge the pervasiveness of Whiteness through all
levels and settings within society [17, 18].

There is an extensive body of research demonstrating
that structural racism is an important determinant of
health [19]. Structural racism impacts health directly as
well as through persistent racial income inequities and
socioeconomic status, which are known to drive racial
health inequities. Data from the 2017 Pan-Canadian
Health Inequalities data tool found the prevalence of
diabetes in Black people in Canada was 2.1 times higher
than in their White counterparts; similarly, Black peo-
ple are more likely to report having fair or poor health
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[20]. Indigenous populations in Canada endure dispro-
portionately higher rates of infant mortality, tuberculo-
sis, obesity, diabetes, youth suicide and environmental
contaminants, resulting from ongoing colonialism and
racism [21].

Despite the role of structural racism in health out-
comes, there are limited studies that evaluate structural
racism and related interventions [22, 23]. Research is
largely focused on individual and interpersonal racism,
rather than how racism embedded in systems at the
structural level affects racial health inequities and subop-
timal health outcomes [23]. Consequently, there is a need
to measure the impacts of racism at not only the indi-
vidual level, but at the structural levels [24]. Upstream
interventions, which extend beyond those at the level of
proximal outcomes, are necessary to improve popula-
tion health inequities [14]. These include interventions
that change the social, physical, economic or political
environments that influence health, such as economic
stability, educational and employment opportunities,
discrimination and racism, access to healthy food and
healthcare [25, 26].

Previous literature reviews have highlighted exam-
ples of structural interventions that have affected racial
health inequities [4, 25]. Bailey et al, 2017, provides a
comprehensive overview of the pathways through which
structural racism can affect population health and cites
several examples of interventions designed to reduce
racial health inequities, but does not include a systematic
search or outcome data for these studies [4]. Similarly,
Brown et al, 2019, thoroughly discusses the challenges
and opportunities for structural interventions to reduce
racial health inequities and includes several examples
of policy interventions to improve health, but again did
not systematically search for studies or include out-
come data [25]. These reviews help highlight the causal
links between structural interventions and racial health
equity, but without health outcome data it is not possi-
ble to quantify their impact for racialized populations.
There are examples of systematic reviews that have been
conducted to evaluate structural interventions that may
affect health equity, but these have been limited to one
policy domain and often do not report data for health
outcomes stratified by race [27-31]. By limiting analysis
to one policy domain, it is not possible to determine the
relative potential influence of different policy domains on
racial health equity. At this time, a systematic review of
the literature evaluating the effect of structural interven-
tions on racial health equity that reports health outcomes
stratified by raceis needed to help inform future policy
development.

This systematic review was conducted alongside
a larger scoping review on interventions to address
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structural determinants that affect population health out-
comes, with a narrower focus on racial health inequities,
to inform policy development in Canada. For the scoping
review, structural determinants of health were defined
according to the Pan American Health Organization
(PAHO) Equity Commission’s Conceptual Framework
for Structural Drivers of Health Equity and Dignified Life
[32] and the World Health Organization’s Commission
on Social Determinants of Health (CSDH) conceptual
framework (Fig. 1) [33]. According to this framework,
structural drivers, which include governance, economic
policies, social policies, public policies and cultural or
societal values, influence an individual’s status within the
social hierarchy [33]. Social hierarchies systematically
allocate unequal power and resources according to the
socioeconomic and political context, resulting in ineq-
uity [33]. This systematic review is novel in its investiga-
tion of structural level interventions for any policy type
that affect structural drivers through the socioeconomic
and political context to affect inequities in racial health
outcomes.

Methods

Protocol and registration

The review protocol was registered with the International
Prospective Register of Systematic Reviews (PROSPERO;
Registration #CRD42021266334). The review was con-
ducted and reported following the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement for reporting systematic reviews
and meta-analyses (Moher, 2009).

Eligibility criteria
Published and unpublished (grey literature) studies in
English or French were eligible for inclusion. Review
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papers, such as literature and systematic reviews, were
excluded.

Population

Study populations included those affected by systemic
racism and racial health inequities, such as Indigenous
and Black populations and other racialized groups (e.g.,
Latinx, Asian, etc.). The term “racialized” is used to
describe members of populations affected by systemic
racism, rather than terms such as “marginalized” or “vul-
nerable’, as these terms have been rejected by members
of these populations for suggesting exclusion or deficit
[34-36]. In this review, the term “racialized” does not
include individuals who are or identify as White as they
are not disadvantaged by the discriminatory systems of
power that depend on the social construction of race in
society. Since this review was completed to inform policy
development in Canada, Only studies conducted in the
38 member countries of the Organization for Economic
Co-operation and Development (OECD) were included
in this analysis to best align with Canada’s political and
economic context and to better inform policy develop-
ment within Canada [37]. This list of countries is broader
than the Group of Twenty (G20), but still limits analysis
to contexts that align with Canada’s democratic and high-
income context.

Intervention

Studies of randomized or non-randomized structural-
level interventions that measure health outcomes were
included. For this review, included interventions aligned
with the World Health Organization (WHO) Commis-
sion on Social Determinants of Health (CSDH) con-
ceptual framework [33]. For example, this included
interventions such as structural policies that impact
socioeconomic position, and thus effect change in

protection)
+ Culture and societal values

biological outcomes and psychosocial outcomes

. . ..o impact ...resulting in the
i g}.tfgggn jon $0Ci0economic following proximal
: position in terms of: outcomes:
+ Governance + Social Class + Material circumstances
+ Macroeconomic policies + Gender + Behaviours and biological
+ Social policies (e.g., labour + Race outcomes
market, housing, land) + Education + Psychosocial outcomes
+ Public policies (e.g., + Occupation
education, health, social + Income

Fig. 1 Adapted framework to assess impact of intervention on structural determinants of health. Based on the World Health Organization (WHO)
Commission on Social Determinants of Health (CSDH) conceptual framework [33], included studies evaluated interventions that affect structural
policies to impact socioeconomic position, to effect change in intermediary determinants of health, such as material circumstances, behaviors or
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intermediary determinants of health, such as material
circumstances, behaviors or biological outcomes and
psychosocial outcomes (Fig. 1). Studies on private health
insurance and Medicaid were excluded as these have lim-
ited relevance to the Canadian context.

Comparator

Studies that compared the effect of an intervention to a
control group or before and after implementation were
included.

Outcome

Studies must have reported population or public health
outcomes, such as mortality and morbidity, physical and
mental health and health behaviours for a racialized pop-
ulation or stratified by racial identity.

Information sources and search strategy

The larger scoping review was undertaken by the
National Collaborating Centre for Determinants of
Health (NCCDH) to inform an environmental scan of
public health in Canada. The review was registered with
the Open Science Framework registry (https://osf.io/
dyn93). The NCCDH conducts periodic environmen-
tal scans to assess how the centre can support public
health to advance health equity. The research question
addressed in the scoping review was “What is known
about interventions for the structural determinants of
health and health inequity as they affect population and
public health outcomes in G20 and Nordic countries?”

The studies in this systematic review are a subset of
those identified for the above related scoping review. The
search strategy was developed and conducted by a librar-
ian with expertise in scoping and systematic reviews. The
scope of the review was broad, without one single out-
come, population, or intervention.

The initial search strategy was designed for Medline,
then adapted to other sources, such as Google Scholar.
EBSCO Medline was searched for publications from
2005, combining key terms for racialized populations,
determinants of health and health outcomes, and govern-
ment policies or interventions. A full search strategy is
included in Additional file 1. To capture grey literature,
Google Scholar was searched from 2015 as it indexes
scholarly, professional and pre-print literature across
many disciplines, including institutional repositories,
government reports, academic dissertations, book chap-
ters, conference abstracts and court opinions. The Google
Scholar search was limited to 2015 so that the number of
retrieved references was manageable. Overall, a smaller
set of databases that were most likely to include relevant
results were searched with very broad search terms, to be
as comprehensive as possible while remaining feasible.
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The initial search for literature was conducted in Octo-
ber 2020, and then updated on October 11, 2022. Studies
captured in the updated search have been incorporated
in this review.

Citation tracking was also conducted to locate litera-
ture relevant to articles selected for full-text review, using
the Google Scholar “Cited by” feature.

Retrieved references were imported into the Rayyan
Intelligent Systematic Review platform for de-duplication
and screening by title and abstract. References selected
for full-text screening were imported into the Covidence
systematic review platform. All full-text screening was
performed independently by two reviewers (EC, TP).
Discrepancies were resolved by discussion, and if no con-
sensus was reached, were resolved by discussion with a
third reviewer (ECC).

Data extraction

Data extraction was conducted in Covidence. Character-
istics of the study, design, intervention, population, and
outcomes were extracted. Study results as they related to
racial disparities were also extracted. Statistical signifi-
cance was considered at p <0.05, regardless of the thresh-
old defined in the study.

Two independent reviewers (EC, TP) completed data
extraction with guidance from a third reviewer (SNE).
Extracted data were checked by a fourth reviewer who
resolved any discrepancies (ECC).

Quality assessment

Non-randomized studies of interventions and natural
experiments were evaluated for methodological qual-
ity using the Joanna Briggs Institute (JBI) Checklist for
Quasi-Experimental Studies. Randomized controlled
trials (RCTs) were evaluated for methodological qual-
ity using the Joanna Briggs Institute (JBI) Checklist for
Randomized Controlled Trials. Checklist scores were
labelled based on the proportion of possible criteria met
by the study, with Low if 50% or less possible criteria
were met, Moderate for 50 to 75% and High for over 75%.
All studies were critically appraised by two independent
reviewers (EC, TP). A third reviewer checked results and
resolved discrepancies (ECC).

Data analysis

It was expected that given the broad inclusion of studies
with interventions from different policy domains there
would be high heterogeneity between studies, so a meta-
analysis of results was not planned. Study characteristics
and results were synthesized narratively with a focus
on the impact of individual study quality. Studies were
grouped and analyzed by intervention policy domains.
Analysis was guided by the Pan American Health
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Organization (PAHO) Equity Commission’s Conceptual
Framework for Structural Drivers of Health Equity and
Dignified Life [32], as it focuses on the impact of racism
and colonization. Vote counting based on the direction of
effect was used to determine whether most studies found
a positive or negative effect [38].

Results

Database searching for the broader, related scoping
review retrieved 24,311 records and citation tracking
retrieved an additional 261, for a total of 26,055 records.
After removing duplicates, 23,799 records were screened
by title and abstract, resulting in 776 records for full text
review for inclusion in the broader scoping review. Of
those 776 records, 292 articles were screened for health
outcomes by race for eligibility for this systematic review,
resulting in 29 included articles. Studies excluded at
this stage are listed in Additional file 2. See Fig. 2 for a
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PRISMA flow chart illustrating the article search and
selection process.

Study characteristics
Characteristics of included studies are summarized in
Table 1. Of the 29 included studies, 28 were natural or
quasi-experiments and one was a randomized controlled
trial. Most were conducted in the USA [39-55, 57-63, 67],
along with one study in Canada [65] and two in Australia
[64, 66]. Studies were published from 2008 to 2021, with
data collection periods starting as early as 1927.
Interventions were targeted at several major policy
domains, including financial (# =10) [39-48], nutri-
tion safeguards (n =5) [49-53], immigration (n =7)
[54—-60], family and reproductive rights (n =3) [61-63],
policies for Indigenous populations (n =3) [64—66] and
environment (n =1) [67]. Only the interventions in the
immigration policy domain and those related to Indige-
nous populations were explicitly designed to affect racial

Records excluded
n = 23023

Full text articles excluded
n =484

Full-text articles excluded
n =263
-not relevant to racial equity n = 112
-did not address social determinants of

health in alignment with WHO

-treated race data as co-variate n = 60
-insurance studies n = 26
-not health outcomes n = 30

-conference abstractn = 1

‘o
S Records Identified through Additional records identified through
£ database searching other sources
L n = 26055 n = 261
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)
°
A v
— Records after duplicates
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‘o
= v
£ Records screened
S n = 23799
@
O
(2]
—
v
Full text articles assessed
for eligibility for broader | >
2 scoping review
3 n=776
5
[im|
Full-text articles assessed
for eligibility for systematic
review
n =292
framework =17
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v
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Fig. 2 PRISMA Flow chart




Page 6 of 29

(2022) 22:2162

Clark et al. BMC Public Health

“Aoueubaud ul 43y
-182 PaAIRdI D[]
USYM JO USWIOM
SUYA 10} S9DUD
-13y1p wuedylubis
Aj|e21siels oN
(851 '60°L 1D%S6
"LE'L YO) A1anifep
Jo syuow g
UIYUM PAIRD3I
D113 Usym
USWOM 3jDe|g

syuiq uois|buls

siaylow

10} paseainul aAI| Buowe Jueubaid swodul
ybemyuig mo| - (60051 >) 1yblam BIIEES) SUYM SPe|g  S9|l4 Yuig BIUIO)  91eJSPOW-01-MO| Hpa1D Xel [eyusw [cv]
91BISPON AI2A JO SPPO -Uuig Mo AISA syualdidaI-UoN  sisAjeue paynens  -11eD '/661-6861 ‘08Y'65T=N SWODU| paule] VSN -ladxa-1sen) €10z 1auddnig
S|OAI)
D1I3 3usIsyip 104 pooyinpe
s90e119Ylo 10 Bulnp swajqold
luedsiH 2e|g o) [PUOIIOWS ‘SuoN
SOUWODINO Y3[eay  -elul| [euonouny
pauodasjes  ‘ainssaud poolq SIDIOM SWODUI
U] S9DUIYIP yby ‘Ausaqo SUYM ‘S92e1 I2Y10 SOIWBUAQ  21RISPOU-01-MO| pooyp|iys
Juedyiubis ‘yijeay [|PISAO  S1RIS SSOIDE S| DluedsiH »oelg  awodu| Jo Apnis Joualpiy>  buunp upaid xe|. [eIUSW 2
91RI9PON AJ|e213S11e1S ON payodal-as  -A9| D13 bulaylig  sIsAjeue paynens  |aued '/ 107-8961 'c6ET=N SWOdU| paule] VSN -ladxa-1senD 020z 'ebeig
'$9181S
uJaynos ul
A)[eyiow Ul 9ouUd
-1241p wedylubis
AJ|BD13S11E)S ON
‘paren|ensd
JOU 2DUIBYIP ENEN]o}
[BOIISIIRIS "SA1LIS Je|noseAolpled
UJaYinog-uou Ul pue sasned [elo]
(% 1) @UYM PUB  -ARYIQ ‘sassaul|l HIJIVEN
(%2 1) %deig J0) AU o|qeiesi] Woy vv0O 40 SUYMYRIg  soday SOIseIS  SWOdUI-MO| YN (vvO) @2uel [elUsW [ov] 800
91RJ3POJ\  -|eIOW pPadnpay AJjero sjuaIdDaI-UON  SIsAjeue paynens  [BUA'GS6L—/76L  9z1s djdues [plo| -sissy aby p|O VSN -lIadxa-1sen)  ‘uayod-uejeg
‘s1IayIow dluedsiH 1oyod
103de|g 1o} sn1es 6/61 YINOA JO
Bupjows ur aoUd SUYM ASAING [PUIPN]  SIDYIOW SWOdUl  (D][3) HPaID XeL
-1y1p edylubis D113 Jo uoisuedxa “SluedsiH “oe|g -1BUOT [BUOIIBN  1BIIPOW-0}-MOT] 2WOdU| paule] |eIuUSW l6€]
91BI9POW AjleonsneisoN  snieis bupfows  19)ye pue a10jag  siskjeue paynens '8661-C661 ‘989CL=N 4o uoisuedxy VSN -U9dxe-ISeND 10T N3Ny
SaI|od [elpueUld
921nos
sannuap| pue pouad uonejndod
Aend sbuipui4 awodIno Jojesedwio)  dluyig do jepey  uoidL||0) el ‘az1s 9|dweg uonuaAIRul  Bumes ubisaqg Apmis 1ed) Joyiny

SalpN1S pPapN|dU JO sbulpulq pue sdisualdeiey) | ajqer



Page 7 of 29

(2022) 22:2162

Clark et al. BMC Public Health

(l00>d
'95¢/°0) UBWOM

UsWwoM

32e|g J0) 9DUIP (600ST>) SUYM 1ueubald swodul
-DUNYbleMyuIg  1ybBramyuig moj 1|3 4o uolsuedxs DluedsiH Yoelg  suoday sonsielS  91elapoul-03-Mo| 1pa1D) Xe| |erusw 5%
91RISPOIN MO Ul UOIDNP3Y yblemyllg  Jeye pue aiojeg  sisAleue paynens  [RUA'6661-€861 'S98'/L=N  BWOodu| pauses VSN -Uedxe-ISenD 10T 'SeuAoH
'S9DBJ JUD
-I34Ip JO SIvyIoW
01 UIOQ SIUBJUI
10} Buipuads
JUSWIUISA0D Ul
aseasnul sad Al $91P1S $S0I0R
-|exJow Juejul sainypuadxa SSRGS S9DINIDS
ur abueyd ay3 1UBWUIACD SUYM ‘Uelsy YijeaH 1oy siayow 3/eDY}[eay-uou
FIERNEIEo} [BDO] pUE 2381 JO DJuedsiH ¥De|g  Ja1udd) |euolieN pue syuejul ‘YN uo aInypuadxa [JGE ad!
o1elsPOny Juedylubis oN - Aujeniow ugyu s|oA9| Buuaylq  sisAjeue paynens SN ‘9102-000C  9zIs ajduies [e10]. 1USWUISACD VSN -uadxa-1senD  0z0T UIRIsp|oD
‘s|enplalpul
30e|g [BNXa5019
19y Ul Sased
AIH 1Uspidul jo
91kl I9MO| (81°GE
9081 1D %56) SiuspIsal
%Cl/LC e PRy neaing 000'005 <uon
abem wnwiuiw S|enplAIpul SNSUD) VSN pue -ejndod yum
1_YBIY 00'LS B |BNX3504319Y Ul 9523.0U W21sAs bujiodal yoea ‘sealy saldjod
Y}M SBIY [BDIASIE  SISOUDBRIP AJHJO  abem wnwiuiw ¥oe|g:uon  paseg-auweu AlH  [ednsiels ueyjod  abem wnwiuiw |eIuUSW [e¥]
91eI9PO\  -B1G ur)j0dOMIB  SdUSPPUl [enuUy  Jdye pue aioeg  -ejndod Alewld  DAD'S107-/00C -0 €L=N |9A3]-21815 VSN -ladxa-1senp 6107 ‘PNopD
92Inos
sannuap| pue pouad uonejndod
Anjend sbuipui4 awodInQ Jojesedwio)  dIUYlg Jo [edeY  UOIII|0) BlRQ ‘azis a|dwes uonuaAIRUl  Bumeg ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 8 of 29

(2022) 22:2162

Clark et al. BMC Public Health

"USWIOM D)YA 10}
JUSIRYIP AjpUed

-ylubis Jou ase

sabueyd uadlad
SAleRI 9YL D113
BulAIID) Uaym

UDWIOM 3jD8|g 10}

d '969%'0-8€°0)

obe [euoneisab

uj asealnul pue
(Loo00=4d

%% 1-9°0) 1YBlam

-4uig moy jo

3dUSPIdUI Ul UON

-onpal (100> d
Bol/e-T19l)

yBlam upiq

ybIH Ul 9sealdu|

(500> d'%89)
sisoubelp Japio
-SIp aAIssa1dap

4O ddUIPIUI
paseadul ‘ulioyal
da4 01123(gns
uswiom diuedsiy
104°(500>d
'9%1'C —) SIsou
-Bep 1apJosip
QAISSaIdap pue
(S00>d"%ESL—)
sisoubelp
19pJosip A1aixue
4O 2dUSpIPUI
Pasea.139p ‘W0l
da4 o1123(gns

91RIOPOKN  USWOM Hoe|g 104

uoneisab

steam (60057 >)
WyBIEMYUIg MO
yBremyLIg

SI9PIOSIP
AK121XUR 10 3AIS
-saidap pasou
-Beip Ajjesiui

punjal
1NoYyIM pue
YIM D][3 's=1e1S
SSOJOR S|9AS| D113
Buuayip 11340
syualdiDal-uoN

wiiojal da4
01103[gns 10u
SIVETIREYEIEIIENY

SHYM
luedsiH yelg
sisKjeue paynens

SUYM
DiuedsiH elg
:sisAjeue paynens

syoday sonsneis
[BUA'ELOC-P661

elep Arewnd
‘966 1-C661

USWIOM
Jueubald swodul
91eI19POW-01-MO|

'166'697'6C=N

USWOM SWODU]
-MO| ‘€668 =N

WpaID xeL
QWodU| paule]

[WONITENETEIETYY

(da4) weiboud
uawdonag Al
-uleq A3s1ar MaN

vsn

vsn

-lIadxa-1send

[elusW 23
6107 ‘0JWOY]

[ov] 0l0C
104 ‘ueyieuueber

Aujenp sbuipury

awodInQ

J0jesedwod)

sapnuap|
31Uyl 10 |epey

92Inosg
pue pouiad
uond|[0) eleQ

uonejndod
‘azis a|dwes

UoniuUaAIRU|

Bumas

ubisag Apms

Jeap “oyiny

(panunuod) L ajqey



Page 9 of 29

(2022) 22:2162

Clark et al. BMC Public Health

‘slenpliaipul
SluedsiH 1oy
(100> d %817 —)
ons pue

(100> d'%p69-)
eulbue JO 90U
-eAaid pasealnap
‘Slenpiaipul 3oe|g
104 (100> d
"%S6°¢ L —) uols
-uanadAy jo
9ouajeraud
paseaidsap ‘09 abe

dVNS 104 9|qIbl|e

SUYM ‘s9281 12410

AdMINS [auRy

(51294909
abe) s3npe Jsp|o

abe Jo s1eak 9
1e Aujqibie
(dVNS) weiboid

1e A[191b1 dVNS 19K 10U 65-96 DjuedsiH “eig ain1puadxy |ed SWODUI-MO|  UORLINYN [RIUSW [aGE [0S] 1202
91eI9POIN Bulyoeas uodn pa1e|ai-191g pabe synpy sisAjeue payinens -IPAN ‘€ L0Z—-800¢ ‘086'SL=N -9ddng |eads VSN -ladxa-1senp ‘1yaysoog
DM A1)
SI9YI0W 9S0YyMm OIM)
uaipiiys >de|g uaipjiys pue
ur yuswdolanap ‘SJUBJUL ‘UDUIOM
|BUOIIOWS0ID0S Juswdojansp 1oy wespoud
Ul 9DUIDYIP  [BUONOWOID0S 3oe|g elep Arewnd SpeAp pjIy>  UOKRINU [EIUBW |eIusW l6¥]
91RISPOI 1uedyIublIs oN pooyp|iyd ojdwies ||n4  :siskjeue paynens "1107-900C -I_Yyiow /ZE=N -3|ddns |epads VSN -lIdxa-1sen) 9107 'suoly
spienbajes uonuINN
(96'0'78°0 1D %S6
'68'0 YO paisn(pe)
abem wnwiuiw
Ul oSealdul 1S9
18210 Y1m sa1e1S
ulpue ‘(6’0 ‘890
12956 '08°0 YO
paisn(pe) abem
wnuiuiw Jaybry
YlM Sa1€1s Ul
USWOM 3j2e|g 10} S91B1G S0P saldjod
All[e1I0W 1URUl JO S|oA9] obem wnw SUYM SDEIg  suoday sonsiels 9UODUI-MO| abem wnwiuIn |eruaw [8¥] 6102
91eI9PO|\  SPPO paseanag  Aljenou ueju) -lUIW JURJRYIg  SISA[eue paynens  [BUA ‘01070861 '¥88'698'c =N |9A3]-21815 VSN -ladxa-1senp 1sinbuasoy
92Inos
sannuap| pue pouad uonejndod
Anjend sbuipui4 awodInQ Jojesedwio)  dIUYlg Jo [edeY  UOIII|0) BlRQ ‘azis a|dwes uonuaAIRUl  Bumeg ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 10 of 29

(2022) 22:2162

Clark et al. BMC Public Health

(800—'050-=1D
9%G6) sdnd 670 Aq
o¥eIUl 9|qeIaban
pue 1inJy Aepxaam
Ul padnpal
Syuspn3s djuedsiy
‘Or0'2L00=1D
9%G6) sdnd
LT0Aq el
9|qge19hb9A pue
1INJ) pasealdul
SIUSPNIS yde|g
‘suedioied
dVNS SHYM 104
AJljeriow paie|al
-s919qeIp pue
Je|naseAolpled
‘asned-|je aybiy
‘syuedipnied
dVNS dluedsiH 104
AJl|erow asned
-|le 4aybuy ‘syued
->ied dyNS
soe|g 1oy Aljeriow
pa1e|2J-s2190eIP
pue asned-|je

J0 sl IRYBIY
(100> d) uedyiu
-Bis Ajjeonsness
'9DBJ SUWES JO
siuedipnied-uou

91eI9PO

eul Aeiaig

AJjeriow

9|q1b119-d¥NS  Je[NdSeAoIpIeD ‘Al

MO 0} paledwo)

-|eyow asned-||y

dISN 01 21epdn
J2)je pue ai0jog

sjuedpnied-uou
SlCIERAINS

JjuedsiH Yoe|g
sisAjeue paynens

diuedsiH oe|g
:sisAjeue paynens

(SINVHN) Aon
-ING uoleuluiexy
uonnN pue
U3e3H [euonen
‘9102-500C

AIMING MIIAIDIY|
Yl|esH [euoneN
'1102-000C

Lv/'66y =N

(d1SN) wetb
ualp -0ld youn jooyds

I 'ZL16=N [euoneN parepdn

(d¥NS) weiboid
UonUINN [eIuUSW
-3|ddng [eads

vsn

vsn

-l1adxe-1senp

-1Idxa-1senp

[eauaW
[csl ocoz eir

[elusW [19]
£10¢ 'peiuc)

Aujenp sbuipury

awodInQ

J0jesedwod)

sapnuap|
31Uyl 10 |epey

92Inosg
pue pouiad
uond|[0) eleQ

uonejndod
‘azis a|dwes

UoniuUaAIRU|

Bumas

ubisag Apms

Jeap “oyiny

(panunuod) L ajqey



Page 11 of 29

(2022) 22:2162

Clark et al. BMC Public Health

'SS2UISIP [P}
-uswl uanbayy jo
syjodai 1o yieay
|exusw Jood jo
uonedipul Aue
‘Yruow bujpad
-aid U1 Aep yajeay
|eruaw Jood suo
1se9| 1€ Jo suodal

sabueyd Aojjod

aoel Aue JO Xunen

(SS44g) Wa1sAs
DU
-:®>ij 1010e

S91eJ 15911
30| pasealdul
‘sabueyd Aojjod

ul sabueyd uonelbiwwl o djuedsiH uon sty [eJoineyag synpe uonelbiwiwl |eIuSW 7S]
ybIH Juedyiubls oN Uleay [elusly  ueye pueatoppg  -gndod Arewid ‘8107107 '€88'8LL=N -ue [euoneN VSN -uadxa-1send - 610 ‘snijpznig
uonelbiuw|
(000 0=d)
el ey
paleinies pue
(200=d) Auenb
191p Ul paroidull
uaIp|Iyd dluedsiy
(100=24) UEV{en)
sabesanaq 164 pateinies ybiy
paud12aMs-Iebns YUM SPOOJ JoMa)}
Jo uopdwinsuod pue ‘sa|qe1aban
pasealnul ‘synyy ‘sutelb
uaIp|Iyd yoe|g 3|OYM 210W SPIA
‘SI2ylow Joy -oud 01 (OIM) U1p
P3AISSQO 1M A1 -JIy> pue ‘syuejul
-lenb 131p |[e19n0 Aujenb 'USWIOM IO}
pue ayeiul 1Ud 131p ‘a¥eIul weiboud uonanu
-1nu ug sabueyd dnoib pooy DM O3 SUOISIASI diuedsiH oe|g elep Arewnd speAp p|iyd>  |exuswajddns e |eyusW
S1eJapo uedylubls oN ‘oyelurAlelalq  Jaye pue aiojeg  sisAjeue payens '1107-6007  -wualed‘Sez=N  -2dS 01 UOISIAY VSN -uadxa-1send  [£5] ¥10T ‘Buoy
321nos
sannuap| pue pouad uonejndod
Anjend sbuipui4 awodInQ Jojesedwio)  dIUYlg Jo [edeY  UOIII|0) BlRQ ‘azis a|dwes uonuaAIRUl  Bumeg ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 12 of 29

(2022) 22:2162

Clark et al. BMC Public Health

S1eI9PON

91eIoPON

©oL10L=1D
%56 "€0°L HY)
Xul1e-uou ueyy
sune 1oy Jaybiy
sAep yieay
|exusw Jood jo
91el pue sapjjod
uonebluwl 21e1s
U29M19¢ UONeID
-osse ay] ‘sapljod
uonesbrwwi Aie
-UOISN|IX $S3|
UM S31€15 Ul
Xune ueyl skep
yijeay [eausw
100d Jo a1e) oYy
(STLYO'L 1D %S6)
SsWill 7171 pey
xure ‘saiijod
uonelbiwiwi Ase
-UoIsSn|oxa aJow
YUM S31e35 U

(500> 0)

SP2M 600 A9
paseanul abe
|euoneissb
abelany «

(100> 9)

b g'gz obelane

AQ paseainul
ybremyuig -
(500> d) %0 4q
paseadap 1yblom
-UIq MO| AIoA -
(500> d)

9% AQ pasealdap
WYBRMYLIG MO -
RUETTNBI=NERYS !
J3)Je PIAISOUOD
pue siayiowl
3|q1bI[2-v¥ oV 01
uloq syueyul Jo4

sapijod
uonesbiwwl
Aleuoisn|pxe

YIBRY [RIUSIN  SS| YIIM $31RIS

Jjuswildeus
vOvQ Jaye pue
91049q ‘siayiow
3|q1b1jpUIYDVA

0]} U1oq syueju|

obe [euonielsab
yB1emyLIg

aoel AuUe JO Xupe
1o Jjueds|H :uol
-ejndod Atewiid

9oeJ Aue JO xupe
10 DIuedsiH uon
-ejndod Atewid

(SS44g) washs
DUR|[I9AINS
101064 Sy |ed
-oneyag ‘z10e

sonsn

-15 Y)|edH 1o}
°11Ua) _MCOEMZ
¥102-010C

synpe
'180'€6C =N

SyuIQ uola|b
SUIS'EL9TL=N

sa|dljod uon
-e1bILIWI Aleuols
-N|OX3 |9A3]-9181S

(VDVQ) SeAuly
pooypliy> 10y
uondy pauRg

vsn

vsn

|eIUSW
-lIadxa-1send

[9¢] z10C
12]y2nquazZIeH

[E3UsW (55]
-lIdxe-1senD 07T ‘Uoy|iweH

Aujenp

sbuipury

awodInQ J0jesedwod)

sapnuap|
31Uyl 10 |epey

92Inosg
pue pouiad
uond|[0) eleQ

uonejndod
‘azis a|dwes

UoniuUaAIRU|

Bumas

ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 13 of 29

(2022) 22:2162

Clark et al. BMC Public Health

‘Aoueu

-Baud Bunp me)
40 abessed 01
pasodxa siayiow
eulie uelbiuwl
01010¢ =3e| ul
uloq siyuejul 10}
(100>d'Bs1)
1ybromyuig ul
au|Pap uedYIU

SIDINIDS
y1jeaH Jo uawl
-1edaQ euoziy
pue UOIIUASIJ

JUSWDIOHD
Ad1jod uonelb

-61s'0/019S 1.l yuig 0/019S 92e4 Aue jo xuie pue [03U0D) speAp  -luwi buiseanul
jojuswideus  ‘obe |euoneisab JOJuaWIdeUS  JodjuedsiH uon 35e351g 40j SI9 p|Iy2>-12yzow 0/014S |l'g 1 [JGE [8¢]
ybIH Buimoljod yblemyllg  Jeye puesiopg  -gndod Atewld  -lus) ‘CLOC-/00C  ‘UOlIW GTL=N -UdS SpUOZIY VSN -uadxa-1senD  610¢ '8y2u0L
‘spjoyssnoy
>oe|g dluedsiy
-UOU 10 YA
Jluedsiy-uou
‘Uaz(y> dluedsiy
10} $109}J3 JUBdYIU
-Bis oN "uaIp|Iiyd
Yam spjoyasnoy
usazjd>-uou
UeDIX3\ 10}
Aundasur pooy ul (SS4-SdD) s
9sea.dul (100> d) Aaning uaws|d -a2.04us Aoljod
%601 YUM paied 9oelJ Aue Jo xupe]  -dng poo4 AsAIng uopesbwwl buy
-osse sem (6)/8¢ 1uswideus (B)/8z 10 djueds|H :uon uonendod ual synpe  -seaidul weiboid |eyusW /512102
21elSPO JO JusuideUl Andes poo4  usye pueaioppg  -gndod Alewilld  -IND '6002-¥00C '€GE'BS=N (6)£87 [esopa VSN -l1adx3-1senD 421uy>030d
92Inos
sannuap| pue pouad uonejndod
Anjend sbuipui4 awodInQ Jojesedwio)  dIUYlg Jo [edeY  UOIII|0) BlRQ ‘azis a|dwes uonuaAIRUl  Bumeg ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 14 of 29

(2022) 22:2162

Clark et al. BMC Public Health

S1eI9PON

91RJ9POI

‘Ssyuspuodsal
3(qiblpuYOVa
03 pasedwod
3|q1B13-y v 10}
(€60'L¥0=1D
%56 '79°0 ¥y 1Usp
-Iout paisn(pe)
521351 [e2160]
-0ydAsd asiom
1o 31elopowl
Buipiodas jo
SPPO pue (560
‘950=1D %56
'8/°0 ¥y U=pUY)
$910DS SSANSIP
|ea160j0ydAsd ul
SuodNPaI JURd
-ylubis yum paie
->osse yovd Jo
uoneuswa(du|
(KloAnoadsal
‘sme| aAiund
wnipaw pue

Mo| 10y 50 0>d
'S'L 4O pue
S00>d ‘g1 HO)
yyeay jewndo
1odas 01 Al)|
2J0W 3I9M SME|
uopelbjwwi-nue
aAIIUNd Wnipaw
10 MO| YlIM S9181S
ul syuspuodsai
xupe ‘sapijod
uopelbiwwi-nue
aARIUNd alow
UM $31E1S Ul SJUD
-puodsal xuiye
03 pasedwod

SS2ASIP
|ed1bojoydAsd
‘Yiesy |[eisn0

synpe
3|q161j2uI-YDvA

sapljod
uoneJbiwiwi-nue
aAIUNd SS9
UM 531815

Snieis
L[eay |[e1an0

aoel AuUe JO Xupe
1o Jjueds|H :uol
-ejndod Atewiid

aoeJ Aue JO xupe
10 Djueds|H uon
-ejndod Arewid

(SIHN)
A9AING MaIAIRIU|

Y3[eaH [euoneN
SN 'S107-800¢

A3MINS BIPIN
-21dwij/suoispag
ounel’L 10

synpe
‘€L6VL=N

SYNPe‘00CL =N

(VDVQ) Sleally
pooypiiy> 104
uondY palaeg

sapijod uon
-e1BILIWI AJeUOIS
-NPX3 [9A3]-231R1S

S3ID1|0d 2A1dNpPoIday pue Ajiule

[09] £10C
‘luewiRIRIEYUSA

|eIUSW
VSN -lIadxa-1send

[exusw (651
VSN -l1adxe-1senp /10 'seblep

Aujenp

sbuipuiy

awodnQ 10jesedwod

sa1uap|
31Uy 10 |epey

?21nog
pue pouad
uo1333|0) eleq

uonejndod
‘az1s 9|dwes

UOIJUBAIBIU|

bumas ubisag Apms 1e3) oyiny

(penunuod) L ajqeL



Page 15 of 29

(2022) 22:2162

Clark et al. BMC Public Health

69— "Tve-=D
9%56) sSkep §'51 Aq
uoneinp buipasy
-15e31q J91I0YS
panodal pue
O1="8¥-=1D
9%56) SLpuow |
18 AjoM1| 5591 %6
(€o—="¢L=1D
9%56) SYIUOW 9
1e buipasfisealq
1odas 01 Aj)|
$S9] 068°C oM
SI9Yl0W 3de|g
e 'TL=1D %S6)
syuow 9 1e bui
-paajisealq anIs
-N|oxa 1odai 01
A1 310w 9%€°T
2I9M SIaYI0W
oluedsiy ‘saidijod
aAe3| A|luiey pred

wnyed

-150d syauow-¢ |
pue-9'-¢ e

pue awi Aue 1e

said1jod aAe3)
Ajiwey pred jo

A3AINS uonezZ

4O uoneIURW Buipaspsealq  uoneluswa|dul DluedsiH »2e|g  -lUNWW| [euolleN  Uswom winlied |erus W [c9]
S1eIepoly  -3jdwi buimojjo4 panodal[as  uaye pue a10feg  sisAjeue paynens 'S10Z-€007 150d '997'00€ =N  9Ae3| Ajlie) pled VSN -uadxe-1senD  610¢ ‘peueH
‘SUOIDIISAI UYdNS
OU U3IM $31e1S
0} pajedwod (941 Ul 13E (spouad
(so0>d’‘Ll'y  Auo Aoueubaud Bupem Aiorep
HY) poWIasIW paluem Jayiow -UBW ‘SUOMD1ISI
Josa1el IaybIy Yl I9YM S958D (SWvHd) wer Bulipuny presipay
pey siouiw yoelg Ul panodal a1om -SAS Bupiojuo ‘SMB| JUSUWSA|OAUI
'SUODMISAI BUI  SYMIG PRWNSIA) salpljod uon JUSUISSISSY s1eak/1-01 [eaualed) sain
-puny pIESIPRN  SYMIQ PAWNSIU -IOGR SAIIDNISAI dluedsiH soe|g sy Aoueubald  pabe syusdssjope -1e1G UolIoqy JaGE
MO Y1IM S31€1S U| 10 pajuemun SS9| YlMm Sa1e1S  sisAjeue paynens ‘5002000 'SPI8=N SALDLISSY VSN -ladxa-1senD  [19] 010T ‘910D
92Inos
sannuap| pue pouad uonejndod
Anjend sbuipui4 awodInQ Jojesedwio)  dIUYlg Jo [edeY  UOIII|0) BlRQ ‘azis a|dwes uonuaAIRUl  Bumeg ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 16 of 29

(2022) 22:2162

Clark et al. BMC Public Health

212J2PO

91eIopPON

S1eI9PON

|OOYDS [eruspIsal
puame Jou pIp
SIBYIOW SSOYM
uaJp|Iyd ueyl
(500> d) IIng obe
-1ane 1aybly pey
|O0YDS [e1IUSPISSI
papuaiie sis
410U 350yMm
usipiiyo

‘P3a1IN220
s1s91Je pue sauy
Se UdNS SaNIAIDe
JUSWIADIOHUD M|

2J0W 1eY] pue
'3|qe|ieAe ssa| ou
Sem [oyod|e 1eyl
‘Buulp abulq
pue 3sN sigeuued
2Jow payiodai
syuapuodsal Jo
Aiofey 1UsoIA

SS3| PUP J9yeS SN
-lUNWWOD apew

SNV eyl paaibe

syuspuodsail
Jo Ayofely

(660

'98'0=1D %56
'26'0 4d parsnlpy)
S91P1S DANDIISU
1S0W Y3 Ul
USWOM 3de|g
uey11ybrom yuiq
MO JO XSl Jamo| e
pey UsWOoMm oe|g
‘sapijod syybu
SAIIDIISI 1583
U1 YUM 531815 U]

saun(ul
pooypjiy>
1yblemyIg
618y ‘INg

Alu

-NWIWod 3y Ul
SOWI0DINO Y3jeay
pajejai-joyodje
,2lgeinoaejun,
pue 3|geinone,

yuig wisiaid
yB1emyIg

s|ooyds

[eIAUSPISI pUSLe
J0U pIp SIayiow

asoym uaIp|iyD

SdNV JO
uoleyuswa|dwl
13Ye pue 210J9g

sapijod uop
-10QR SAIID1ISII
SS9 YIM S21e1S

uaIpiys

UNUJ IO SRR
‘SUoIeN 3sli4 :uon
-ejndod Atewid

SIapuels|
1IBAS $3110] puUe
leuibloqy :uon
-ejndod Atewid

uelsy
DiuedsiH elg
:sisAjeue paynens

(ADSdV) Yinox
pue uaipjiys jo
AdnIng sajdoad

leuibloqy '100¢

elep Alewnd
‘510 10T

sonsn

-15 Y)|edH 1o}
191Ue) _MCOEMZ
'S10¢-+10¢

ualIpjiy2 1nuj
10 SR ‘suoleN
sl ‘66 =N

sanIu
-NWWOD SNOUd

-Bipu| a30wWal
S,pUB|SUDIND Ul
SYNPe‘LIZL=N

USWOM
'G/8'SHE'E=N

WI1SAS
|O0OY2S [eIIUPISDY

[eIuRW

-l12dxe-15enD

epeue) [S9] G10T 4o

(SdNY)
sue|d Jusw

-abeue|y [oyod|y  eljesasny

[eyusw [¥9]
-l12dxe-1senD /102 'ybnop

suopnejndod snouabipuy Joj sap1od

saiyjod sybu
SAIIONpoIdaYy \ish!

|eIuUSW
-1Idxa-1senp

[€9] 0C0T
‘Jaseleulypns

Aujenp

sbuipury

awodInQ

J0jesedwod)

sapnuap|
31Uyl 10 |epey

92Inosg
pue pouiad
uond|[0) eleQ

uonejndod
‘azis a|dwes

uonuaAIRUl  Bumeg ubisag Apms 1eaj Joyiny

(panunuod) L ajqey



Page 17 of 29

(2022) 22:2162

Clark et al. BMC Public Health

J1311e | 1e|NdILIRd Nd ‘XdpU| Ssely Apog [ng ‘pa1iodal JoN YN ‘1.l dSIY Yy ‘Oley SPPO YO ‘[eAIR1U| 32USpYUoD D

91eI9PON

MO

“SIUIPISaI
Auouiw 1o

3oe|g 10} SY1eap
61-AINOD =/ow
9%91-89 YUM ‘sl
-wil| uonnjjod Jie
ulel1e 03 A[9y1| Ss9
ale syusplisal Al
-JoulW 10 3De|g 4O
uonodold ybry
Y1IM S311UN0D

'Spooj |euon
-IpeJ) bujwnsuod
10} papiodal

SeM UOI1DBJSIeS
ur abueyd
aAnebau v

diys

-J2UMO ssauisng -
A1unod

011461 [eba7 -
Abojouyday
SUONEDIUNWIWOD
pUP UOIIEUWLIOJU *
(pug|

JO Yyajeay) Jaye
payoo0| A13uno), -
S1012e4 Bul
-3q||am buimojjoy
10} uoIoRSIIES

ul abueyd oA}
-150d papiodal
syuspuodsal
'SdINSTI JO uonel

syiesp 61-AINOD

3-m) uon
-enjeAd 1oedwl

-usw|dwil Jayy  bulagieom dnsijoH

uswulene
1wl uonnjjod ure
1NoYUM SUOIHaY

SdWSTIHO
uonejuswa(dul
J19)je pue 210439

A
-Joujw “joe|g uon
-ejndod Alewd

siIapuels|
11eAS $2110] pue
[eulbloqy :uoi
-ejndod Atewid

IEMIEY)
92In0s3Y
SNJIARUOIOD) A1IS
-1aAIuN supdon
suyor ‘0zoz pue
elep Alewd
'910¢-000C

e1ep Arewnd
‘YN pouad swi|

9|gedidde 10N

o|doad uefew
-lepn pue ajdoad
egnung ‘ejebueiy
eupyjIAN ‘9jdoad
uelweMI 061 = N

suonenbay

PV dly ues| pue

ST Wd “Aljod
[PIUBWIUOIIAUT vsn

[elusw [£9]
-l12dxe-1senp 0207 19zin4

[PIUSWIUOIIAUT

(SdWST)
swelboid usw

-abeuew eas pue
pue| snousbipu|

[elusW [99]

eljeasny -ladxa-1send 610¢ 'U0Sie

Aujenp

sbuipuiy

awodInQ

J0jesedwod

Sa1MIU3P|
31Uy 10 |epey

?3inog
pue pouad
uo133)|0) eleq

uone|ndod
‘azis ajdwes

uonuaAIRul  Bumeg ubisag Apms 1eap Joyiny

(PanuNUOd) | 3jqey



Clark et al. BMC Public Health (2022) 22:2162

inequities. All other interventions were targeted to low-
income or general populations, but reported outcomes
stratified by race.

Twelve studies were specifically designed to evaluate
health outcomes for racial or ethnic populations [43, 54—58,
60, 64—67]. The remaining 17 studies evaluated racial and/
or ethnic differences as a secondary objective or as part of
a stratified analysis [39-42, 44-53, 61-63], including all
except one study of financial interventions [43], all studies
of nutrition safeguards and all studies of family and repro-
ductive rights policy interventions. Studies included White,
Black, Latinx, Hispanic, Asian and Indigenous populations.
Approximately one-third (n =11) [39, 43, 45, 52-54, 57,
58, 62, 64, 66] of the included studies compared outcomes
before and after policy implementation, while the remain-
ing (n =18) [40-42, 44, 46-51, 55, 56, 59-61, 63, 65, 67]
compared outcomes for similar populations not subject to
the policy or differing levels of policy implementation.

Quality of included studies

Most studies were rated as being of moderate methodo-
logical quality (n =23), with three each rated as high and
low quality. Quality appraisal results for the 28 quasi-
experimental studies are included in Table 2 and for the
randomized controlled trial in Table 3.

All quasi-experimental studies were assessed for a
temporal relationship between variables, to assess valid-
ity of a causal relationship. All were rated as valid since
policy implementation clearly preceded the measured
outcomes. Most quasi-experimental studies (n =25)
[39-45, 47-52, 54-63, 65, 67] performed secondary
analyses on existing datasets, so the completeness of
follow-up was rated as not applicable, lowering the pos-
sible total score for these studies. The single included
randomized controlled trial was rated as moderate, with
limitations for blinding of participants and outcome
assessors, and unclear completeness of follow-up [46].

Study findings

Findings from included studies are grouped by interven-
tion policy domain with descriptions for how the inter-
ventions align with the WHO CSDH framework (Fig. 1).
Study findings are reported for each policy domain.

Financial policies

Nine quasi-experimental studies [39-45, 47, 48] and the
one RCT [46] explored interventions related to financial
policy in the USA. Interventions aligned with macro-
economic policies in the WHO CSDH framework [33],
such as the Earned Income Tax Credit (EITC) for low-to-
moderate-wage earners [39, 41, 42, 45, 47], government
expenditure on non-healthcare services [44], and/or
minimum wage laws [43, 48]. Other interventions aligned
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with social protection public policies as a determinant of
health, such as Old Age Assistance [40], and the New Jer-
sey Family Development Program [46].

The Earned Income Tax Credit (EITC) reduces per-
sonal income tax liability for low-to-moderate work-
ers in the USA, with amounts varying across states and
increasing with the number of children in the house-
hold [68]. Two studies found no effect of different lev-
els of EITC on adult health behaviours such as smoking
and health-related outcomes [39, 41]. Financial stress
in lower-income populations has been associated with
smoking behaviours [69-71]. Averett and Wang found
no statistically significant change in smoking status for
Black or Hispanic mothers due to EITC expansion [39],
while Braga et al found no statistically significant effect
on self-reported overall health, obesity, high blood pres-
sure, functional limitations, emotional problems during
adulthood for Black, Hispanic or other racialized adults
related to differing levels of EITC received during child-
hood [41]. The remaining three EITC studies examined
intervention effects on birth outcomes with mixed results
[42, 45, 47]. Bruckner et al found no significant differ-
ence in the odds of very low birthweight between Black
and White women receiving the EITC, except in the
case of Black women who received the EITC within 2
months prior to delivery, who had increased odds of very
low birthweight [42]. Hoynes et al found an association
between EITC expansion to a higher maximum available
credit amount and reduced incidence of very low birth
weight for Black women (0.73%, p <0.01) [45]. Komro
et al found that higher levels of EITC were associated
with statistically significant improvements in evaluated
birth outcomes, such as birth weight and gestational age,
for both Black and White women, but not for Hispanic
women [47].

One study reported the effects of government expend-
iture on non-health services on infant mortality [44].
Expenditures included spending on social services,
housing, education and environment. Goldstein et al
found no statistically significant difference in the associ-
ation between government spending and infant mortal-
ity for infants born to Black, Hispanic, Asian or White
mothers [44].

Two studies reported positive effects of higher mini-
mum wage on health outcomes in the USA [43, 48]. Cloud
et al evaluated the incidence of HIV cases in Black het-
erosexual individuals across Metropolitan Statistical
Areas with different minimum wage levels. It was found
that Metropolitan Statistical Areas with $1.00 higher
minimum wage had 27.12% (95% CI 18.06, 35.18) lower
incidence of HIV in this population [43]. Rosenquist et al
examined infant mortality for Black and White women
across States with different minimum wage levels over
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three decades. They found that the odds of infant mortal-
ity decreased for Black women when minimum wage was
higher (adjusted OR 0.80, 95% CI 0.68, 0.94), or had seen a
larger increase (adjusted OR 0.89, 95% CI 0.82, 0.96) [48].
The USAs Old Age Assistance (OAA) program
expanded in 1935 under the Social Security Act to provide
financial benefits to seniors [40]. Balan-Cohen found that
mortality due to preventable, behavioural or cardiovascu-
lar causes was reduced for Black (12%) and White (17%)
OAA recipients in non-Southern states, but the statistical
difference between groups was not evaluated [40].
Jagannathan et al found mixed results in an RCT to
examine the mental health effects of the New Jersey
Family Development Program (FDP) welfare reform,
which imposed stricter rules for low-income mothers by
denying additional cash benefits to mothers of children
already receiving benefits, adding work/training require-
ments and rapid withholding of benefits for program
non-compliance [46]. It was found that Black women
subject to FDP reform had decreased incidence of clini-
cally diagnosed anxiety disorders (—15.3%, p <0.05)
and clinically diagnosed depressive disorders (—2.1%,
p <0.05) compared to Black women who were not sub-
ject to the reform [46]. Hispanic women subject to FDP
reform had increased incidence of clinically diagnosed
depressive disorders (68%, p <0.05) compared to His-
panic women who were not subject to the reform [46].

Nutrition safeguards
Five studies evaluated interventions to improve access
to nutritious food in the USA. Within the WHO CSDH
framework [33], these public policies impact socioeco-
nomic position in terms of income and gender, to affect
material circumstances in terms of food security (Fig. 1).
Two studies evaluated the Special Supplemental Nutri-
tion Program (SNAP) [50, 51], two studies evaluated the
Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC) [49, 53], and one study eval-
uated the National School Lunch Program (NSLP) [52].
SNAP, the USA’s largest federal nutritional assistance
program that provides food purchasing cards for eligible
low-income individuals and families [72], was evaluated
by two studies that found mixed results. Conrad et al
compared age-adjusted mortality for SNAP participants
to eligible non-participants of the same race or ethnicity
and found a significantly higher risk of mortality from all
causes in Black, Hispanic and White SNAP participants
and higher risk of mortality due to diabetes for Black
SNAP participants compared to eligible non-participants
[51]. Authors suggest that participants face greater hard-
ships than eligible non-participants and are therefore
less likely to access medical care [51]. Booshehri et al
evaluated SNAP by comparing prevalence of diet-related
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morbidities, such as cardiovascular conditions, before
and after changes to SNAP enrollment requirements at
age 60 [50]. The analysis applies specifically to individuals
aged 56—64 who itemized deductions on their tax return
and met SNAP eligibility upon reaching age 60 [50]. The
reduction in prevalence of hypertension between ages
56—59 and 60-64 was greater for Black populations than
Hispanic or White, and the reduction in prevalence of
angina and stroke was greater for Hispanic populations
than Black or White [50].

Two studies evaluated Special Supplemental Nutri-
tion Program for Women, Infants, and Children (WIC)
benefits [49, 53], which provide federal grants to states to
provide food, health care referrals and nutrition educa-
tion to at-risk pregnant women and children up to age 5
[73]. Arons et al found no significant difference in meas-
ures of socioemotional development for Black children
who received WIC, compared to children of all races who
receive WIC [49]. Kong et al investigated diet quality of
mothers and children following changes to WIC to pro-
vide more whole grains, fruits, vegetables and fewer satu-
rated fats and found no significant change in diet quality
for mothers [53]. Black children had an increase in con-
sumption of sugar-sweetened beverages and Hispanic
children had improved diet quality and reduced saturated
fat intake [53].

Jia et al evaluated diet quality in children following
changes to the USA’s National School Lunch Program to
increase the amount and variety of fruits and vegetables
offered, restrict grains to whole grains and restrict sugar-
sweetened beverages to non-fat milk only [52]. It was
found that Black students increased their overall fruit
and vegetable intake, while Hispanic students reduced
their weekday fruit and vegetable intake [52].

Immigration

Eight studies evaluated the effect of immigration-related
policies on Hispanic/Latinx populations in the USA
(Table 1). Six studies evaluated the effects of anti-immi-
gration on health or other health outcomes [54, 56—59],
and two studies evaluated the effect of the Deferred
Action for Childhood Arrivals (DACA) policy [55, 60].
In alignment with the WHO CSDH framework [33], each
of these policies affect governance and influence one’s
socioeconomic position based on race and/or ethnicity
(Fig. 1).

The six studies that examined anti-immigration poli-
cies found that anti-immigrant social climates and more
aggressive immigration law enforcement negatively
affected Hispanic and Latinx populations [54, 56—59].
Of the studies evaluating the effect of anti-immigration
policies on mental and physical health outcomes for His-
panic and Latinx populations, Bruzelius et al did not find
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a significant change in Latinx mental health after enact-
ment of national policies that led to increased immi-
gration arrests [54]. The study by Hatzenbuehler et al
found that Latinx people in states with more exclusion-
ary immigration policies reported more frequent poor
mental health days [54, 56]. In a survey of Latinx adults
across different American states, Vargas et al found a
relationship between punitive anti-immigration policies
and a decreased likelihood of reporting overall health
as optimal [59]. Torche and Sirois specifically examined
birthweight of infants born to immigrant Latina moth-
ers before and after Arizona’s Senate Bill SB1070, which
increased immigration policy enforcement [58]. A sta-
tistically significant decline in birthweight was found
for infants born in the latter half of 2010, whose moth-
ers were exposed to the passage of the law during their
pregnancies [58]. Potochnik et al evaluated the effect
of Federal 287(g) program, which enabled increasingly
aggressive immigration law enforcement, and found
increased food insecurity for Mexican non-citizen house-
holds with children [57].

Two studies evaluated the health effects of DACA
[55, 60], a program that protected young immi-
grants who were brought to the USA as children from
deportation [74]. Hamilton et al found significant
improvements in birth outcomes for infants born to
DACA-eligible mothers [55]. Venkataramani et al
found that implementation of DACA was associated
with significant reductions in psychological distress
for those who were eligible for the program [60].

Family and reproductive policies

Three studies examined the effects of policies for repro-
ductive rights and paid family leave in the USA using
quasi-experimental designs [61-63]. These health and
social protection policies align with the structural level
of the WHO CSDH framework [33], affecting socioeco-
nomic position in terms of gender and income (Fig. 1).

Coles et al and Sudhinaraset et al found negative
health effects of restrictive abortion policies by compar-
ing health outcomes in states with more restrictive or
less restrictive abortion policies [61, 63]. In states with
restricted Medicaid funding for abortions, Black minors
had higher rates of unplanned births than in states with-
out such restrictions, while there was no statistically sig-
nificant difference for White or Hispanic minors [61]. In
less restrictive states, Black women had a lower risk of
low birth weight than in more restrictive states [63].

In evaluating the effect of parental leave policy, Hamad
et al found that a 6-week paid parental leave was not
sufficient to improve breastfeeding outcomes for Black
mothers, who were less likely than White mothers to
report breastfeeding at 12-months post-partum, while
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Hispanic mothers who received 6-week paid parental
leave were more likely to report exclusive breastfeeding
at 6-months postpartum [62].

Policies for indigenous populations

Three studies examined policies designed for Indigenous
populations [64-66]. Two studies evaluated policies
designed to improve living conditions for Indigenous pop-
ulations in Australia through Indigenous Land and Sea
Management Programs (ILSMPs) and Alcohol Manage-
ment Programs (AMPs) [64, 66], while one study evalu-
ated the generational effect of Canada’s residential school
system [65]. The ILSMPs and AMPs align with govern-
ance, social policies and cultural values as structural deter-
minants in the WHO CSDH framework [33], impacting
socioeconomic position in terms of race, to affect material
and health outcomes (Fig. 1). Relevant health outcomes
for Indigenous populations are often more holistic and
tied to the land on which they reside [75, 76]. The forced
relocation and cultural erasure as a result of Canada’s resi-
dential school system affected multiple structural deter-
minants based on race, with profound negative effects on
material circumstances, behaviours, biological and psy-
chosocial outcomes [77] [cite].

In Australia, AMPs have been used by governments
since a 2001 inquiry into domestic violence, injury and
deaths that found that historical and ongoing colonial-
ism created conditions that put Indigenous communi-
ties at higher risk for alcohol-related harms. Under the
AMP, alcohol availability is highly regulated and illicit
possession or consumption were strictly penalized [64].
The effects of AMPs were mixed, and while community
members reported less violence and increased feelings of
safety, they also reported that there was more substance
use and law enforcement [64]. Also in Australia, the fed-
eral government implemented ILSMPs, which seek to
encourage Indigenous land management through cre-
ating employment and economic opportunities in land
and sea management activities [66]. Implementation
of ILSMPs had several positive effects on community
members, with the majority reporting satisfaction for the
health of the land, their legal right to the land and busi-
ness ownership, and improvements to information and
communications technology access [66].

Feir investigated traditional Western health outcomes
for First Nations, Métis and Inuit children whose moth-
ers attended residential schools, and found they had
a higher average BMI than for First Nations, Métis and
Inuit children whose mothers did not attend residential
schools [65]. Educational outcomes were also reported,
including increased suspensions, expulsions and worse
school experiences for children whose mothers attended
residential schools [65].



Clark et al. BMC Public Health (2022) 22:2162

Environmental

One study evaluated the effects of an environmental
policy on health outcome inequities [67]. Furzer and Mil-
oucheva analyzed the effect of Clean Air Act regulations
in the USA [67]. In alignment with the WHO CSDH
framework [33], the study describes how the Clean Air
Act affects public policies in terms of race to impact bio-
logical outcomes (Fig. 1). Furzer and Miloucheva found
that air pollution limits were less likely to be attained in
counties with higher proportions of Black or racialized
residents, resulting in 6.8—18% more COVID-19 deaths
in these populations than in regions that maintained air
pollution limits [67].

Discussion
This systematic review explores evidence for structural-
level interventions that affect racial health inequities
through determinants outlined by the WHO CSDH
framework [33] (Fig. 1). Among the 29included studies,
only 18 interventions specifically address race- or eth-
nicity-based inequities; 13 of which act through improv-
ing socioeconomic circumstances. Most interventions
were targeted toward low-income populations, except
for immigration policies and policies for Indigenous
populations. There were no studies of policies designed
to mitigate anti-Black racism, a notable gap that suggests
anti-Blackness within governments and academia.
Overall, studies reported mixed effects of interven-
tions that affect the structural determinants of health, as
defined by the WHO CSDH framework. Studies of finan-
cial and nutrition safeguard policies largely found no or
mixed effects, with the notable exception of two mod-
erate-quality studies of minimum wage policies which
were shown to reduce HIV incidence and improve birth
outcomes for Black populations. Discriminatory poli-
cies, such as anti-immigration enforcement and abortion
restrictions were shown to negatively impact birth out-
comes and mental health outcomes for affected Hispanic
and Black populations. Conversely, two moderate-quality
studies of DACA found improvements to birth and men-
tal health outcomes for DACA-eligible populations. Find-
ings from policies for Indigenous populations were mixed
but provided some evidence that enhancing self-govern-
ance may lead to improved outcomes. While all included
interventions had potential to affect structural determi-
nants of health according to the WHO CSDH framework
(Fig. 1), findings were inconsistent for different racial
and ethnic populations. Findings from this review sup-
port Critical Race Theory’s tenet that racism functions
differently for different races according to a racial hier-
archy [1], and support the need for population-specific
interventions rather than broader, non-targeted interven-
tions. Policies that address systemic barriers encountered
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by different racialized groups may be more effective than
those applied to broader populations, as suggested by
Assari, 2018, who proposes that the intersection of race,
socioeconomic status and gender shape exposures to risk
and protective factors [78]. For example, findings of a
policy analysis by Carvalho et al, 2021, support a targeted
approach, reporting positive impacts on health equity by
policies directly addressing Black maternal health [79].
The studies included in this review that targeted specific
populations were also more likely to show positive effects
on inequities, for example DACA for Hispanic popula-
tions in the USA [55, 60] and the Indigenous Land and
Sea Management Programs in Australia [66]. Based on
the results of this systematic review, policies designed to
address racial health inequities experienced by specific
populations are more likely to reduce health disparities
than broad policies that target populations based solely
on socioeconomic status.

This review illustrates a scarcity of evidence evaluating
the health impact of interventions addressing structural
racism [4, 22]. In a recent systematic review of studies
of institutionalized racism in the top 50 highest-impact
journals in the USA between 2002 and 2015, the term
was included in the article abstract or title of only 25
papers and as a critical concept in only 16 papers [23].
Some limitations of the body of evidence included in this
review may be due to limited data available regarding
race. Many included studies were conducted in the USA,
where racial and ethnic data in public systems has limited
consistency, reliability and comprehensiveness across
states [80—83]. These data challenges have been reported
in the Canadian context as well, where race-based data
are either not collected, reported or account for small
proportions of the dataset, raising issues of privacy and
limiting analyses of intersectional identities such as eth-
nicity, and immigration status [84—86]. Some critical
race scholars have argued that the lack of data reflects an
ongoing denial of the salience of racism as a determinant
of health in the Canadian context.

A single RCT was included in this systematic review
[46]. This trial examined the effect of the New Jersey
FDP Welfare Reform’s stricter rules on the mental health
of low-income mothers receiving benefits. While the
study found that Black women subject to FDP Reform
had a lower incidence of clinically diagnosed anxiety
or depressive disorders, the study’s findings are lim-
ited by its design. Study authors chose clinical diagnosis
of a mental health disorder as their primary outcome,
rather than self-reported symptoms, citing discrepancies
between female self reports of mental distress and cli-
nician reports [87]. The biases faced by women seeking
health care are well-documented [88-91] and for Black
women in particular [92-95]. Authors also cited a study
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that demonstrated depressive symptoms are often short-
lived, but this study reported on depressive symptoms
due to bereavement, which may not be transferable to the
experiences of low-income mothers seeking welfare [96].
Authors did not address that Black women face barriers
to accessing mental healthcare [97-99]. Authors instead
discuss so-called “welfare heritage” of Black women with
more frequent and longer use of welfare services [46].
The methodological biases and racial bias in the design
of this RCT highlight the need for racial equity-centered
evaluations of interventions.

Notably, the interventions examined by the studies
included in this review were largely limited to one pol-
icy domain, for example, interventions that impacted
finances or interventions that affected immigration
rights. However, calls to action to counter structural
racism have emphasized the need for broad, all-policy
approaches [100-103]. It is perhaps not unexpected that
individual studies of single-policy interventions found
mostly mixed or no effect on health inequities, as a sys-
temic issue requires systemic solutions. Two studies of
minimum-wage levels and one study of EITC expansion
[43, 45, 48] found positive effects of increased minimum
wage on health inequities, supporting unconditional cash
transfers that can impact daily living. Similarly, two stud-
ies of DACA found reduced inequities [55, 60], possibly
because the opportunities granted by DACA affect many
areas of life.

A limitation of this systematic review is that for most
included studies it is difficult to attribute change in out-
comes to the intervention, which is a consistent chal-
lenge reported previously in policy evaluations [104—106].
The most rigorous evidence for the effect of an interven-
tion would be produced by a randomized controlled trial
design where study groups receive identical treatment
except for the intervention under study. Due to ethical
and logistical barriers however, randomized controlled
trials are rarely feasible, which is illustrated in this review
with nearly all included studies using a quasi-experimental
design. Given the pervasive effects of structural racism, for
studies that conducted comparisons between racialized
groups, it is unlikely that the groups had similar baseline
experiences apart from the intervention [100, 107-109].
This limits both the effect attributable to the intervention,
as well as the magnitude of the effect as the intervention
is but one of many differences between groups. For these
reasons, changes in outcome for the same population
group prior to and after implementation of an interven-
tion will provide more rigorous evidence for the effect of
an intervention.

This review had several limitations in its design. Study
selection was guided by the WHO CSDH framework
(Fig. 1), to ensure that included interventions target the
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structural determinants of health. This review found
that interventions must be tailored for specific racial-
ized groups, but the guiding WHO framework was
applied to all populations and may not truly reflect the
determinants of health for specific groups. Studies were
also limited to those conducted in OECD countries, to
reflect Canada’s context of democratic government and
high-income economy most closely. This limits the find-
ings of this review to other high-income democracies,
and results may not necessarily apply to low- or middle-
income countries. Structural racism continues to impact
health inequities in low- and middle-income countries,
and further research is required to investigate potential
interventions to mitigate these inequities [110-112].

The findings of this systematic review contribute to
an understanding of how to make meaningful change to
improve racial health inequities. Findings are comple-
mentary to those of other policy interventions that have
not measured health outcomes, but demonstrate impact
on the social determinants of health [100]. For example,
the Purpose Built Communities in Atlanta, USA, which
engaged community residents in designing and imple-
menting neighbourhood design and education pro-
grams, has shown positive effects for crime, housing, and
employment [4]. This intervention was effective likely
because it was multilevel and upstream, targeting living
conditions to improve health outcomes [113]. The inter-
ventions in this systematic review were largely limited to
one policy domain and while they had the potential for
upstream impact on health outcomes (in alignment with
the WHO CSDH framework, Fig. 1), most were insuffi-
cient in scope to cause measurable improvements. Struc-
tural racism functions across multiple domains which are
mutually reinforcing. While policy action in one domain
may reduce racial health inequities, this may not be suf-
ficient to counter the impacts of racism in other domains.
For policy interventions to effect measurable and mean-
ingful improvements to racial health inequities, poli-
cies must be designed to synergize across domains for
upstream impact on daily living conditions [2, 4, 14, 113].

Implications

There are several implications for the reduction of racial
health inequities from the findings of this systematic
review.

1. Structural racism must be addressed through com-
prehensive, upstream policy interventions that
improve daily living conditions. Policies that affect
the structural determinants of health, in alignment
with the WHO’s CSDH framework, toimprove soci-
oeconomic status and opportunities, e.g., minimum
wage increases and DACA, show promise. Policies
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specifically designed for racialized populations may
be more effective in reducing disparities than policies
targeting populations based solely on socioeconomic
status.

2. Discriminatory policies, such as restrictions to
abortion access or anti-immigration policies, have
demonstrable harms to racialized populations.

3. Research on the effects of interventions for struc-
tural health inequities is lacking, particularly for
Black populations. Since research is conducted and
funded by structures that perpetuate racism, such as
academia and government, significant efforts must
be made to ensure the focus of interventions and
research is equitable.

4. Research on interventions to mitigate structural
racism would benefit from well-designed stud-
ies on policies targeting multiple domains, such as
income, employment, education and built environ-
ment. Research that uses multiple methods and is
co-designed with those who have lived experience of
structural racism is required. While randomization
may not always be possible, studies should strive to
include intervention and control groups of the simi-
lar racialized identity, multiple measurements over
sufficient time to see the effect of an intervention and
validated relevant measures of outcomes.

Conclusions

Structural racism remains a pervasive issue with inequi-
table effects on health for racialized populations. One-
dimensional policy interventions lack the impact on
daily living conditions to effect measurable change in
health outcomes. The WHO CSDH framework defines
pathways through which interventions can address
the systemic barriers faced by racialized groups and
impact the structural determinants of health. Future
versions of this framework should consider specific
contexts for different racialized populations, to ensure
that it can be applied broadly as intended. In the cur-
rent state of research, few interventions that target the
structural determinants of health have been evaluated
for their effect on health outcome inequities. Significant
and long-term investments into dedicated programs
for research, specific and unique to the needs of spe-
cific racialized groups, are necessary to address the root
causes of structural inequities. While the overall goal
of improving health outcomes is common for all popu-
lations, concerted efforts to develop, implement and
evaluate policies that address the unique contexts of
structural racism facing different racialized populations
are required to reduce inequities.
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