
Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2022 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 83:6, November/December 2022      e1

Review Article

Differential Engagement by Race/Ethnicity in  
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ABSTRACT
Objective: Research on mental health interventions, largely from 
observational studies, suggests that individuals who are Black, Indigenous, 
and People of Color (BIPOC) have lower treatment engagement than non-
Latino Whites. This systematic review focuses on prospective, experimental 
treatment trials, which reduce variability in patient and intervention 
characteristics and some access barriers (eg, cost), to examine the association 
of race/ethnicity and engagement.

Data Sources: A systematic search of PubMed and PsycINFO through May 
2020 using terms covering mental health treatment, engagement, and race/
ethnicity.

Study Selection: US-based, English-language, prospective experimental 
(including quasi-experimental) trials of adults treated for DSM-defined mental 
disorders were included. Studies had to compare engagement (treatment 
initiation and retention, medication adherence) across 2 or more ethnoracial 
groups. Fifty-five of 2,520 articles met inclusion criteria.

Data Extraction: Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines and the Cochrane Collaboration bias-risk assessment tool 
were used to report study findings.

Results: Twenty-nine articles (53%) reported significant ethnoracial 
engagement differences, of which 93% found lower engagement among 
BIPOC groups compared largely to non-Latino Whites. The proportion 
of significant findings was consistent across quality of studies, covariate 
adjustments, ethnoracial groups, disorders, treatments, and 4 engagement 
definitions. Reporting limitations were found in covariate analyses and 
disaggregation of results across specific ethnoracial groups.

Conclusions: Prospective experimental treatment trials reveal consistently 
lower BIPOC engagement, suggesting persisting disparities despite 
standardized study designs. Future research should improve inclusion of 
understudied groups, examine covariates systematically, and follow uniform 
reporting and analytic practices to elucidate reasons for these disparities.

J Clin Psychiatry 2022;83(6):21r14343

To cite: Lam PC, Simpson D, John DA, et al. Differential engagement by race/ethnicity in 
experimental trials of mental health treatment interventions: a systematic review. J Clin 
Psychiatry. 2022;83(6):21r14343.
To share: https://doi.org/10.4088/JCP.21r14343
© 2022 Physicians Postgraduate Press, Inc.

aNew York State Center of Excellence for Cultural Competence, New York State 
Psychiatric Institute, New York, New York
bDepartment of Psychiatry, Hospital of the University of Pennsylvania, Perelman School 
of Medicine, Philadelphia, Pennsylvania
cDepartment of Psychology, University of Michigan, Ann Arbor, Michigan
dSouthcentral Foundation, Anchorage, Alaska
eDepartment of Psychology, Clark University, Worcester, Massachusetts
fBassett Medical Center, Columbia University Vagelos College of Physicians and 
Surgeons, New York, New York
gColumbia University Department of Psychiatry, New York, New York
*Corresponding author: Peter Lam, MPH, NYSPI, 1051 Riverside Dr, New York, NY 10032 
(peter.lam@nyspi.columbia.edu).

Individuals in the United States who are 
Black, Indigenous, and People of Color 

(BIPOC) tend to have worse access to mental 
health care and to receive lower-quality 
services than non-Latino Whites.1–3 In care, 
BIPOC individuals often have lower treatment 
engagement,1,4–8 defined as treatment initiation, 
session attendance, adherence to medications 
or other interventions, or treatment-regimen 
completion.9,10 Lower engagement is associated 
with negative consequences, including morbidity 
and mortality,11 lower treatment efficacy,12 
limited data on treatment effects in specific 
populations,13 and higher public health costs.14,15

Lower engagement in mental health care 
among BIPOC communities involves patient, 
provider, organizational, and structural 
factors.16,17 Persistent ethnoracial disparities in 
care18–20 contribute to disengagement among 
BIPOC individuals.6,11 Further, the perception 
of unequal or uncaring treatment is a strong 
disincentive to engagement.21 Other contributors 
include distrust of mental health professionals,17,22 
often due to prior experiences of poor or biased 
care,23,24 and stigma toward mental illness and 
treatment25 (patient level); providers’ inattention 
to patients’ cultural treatment expectations 
(eg, regarding communication styles)17,26 and 
therapists’ implicit or explicit biases27 (provider); 
lack of interpreter services to overcome language 
barriers28 (organizational); and disparities in 
insurance availability or coverage29 or in access to 
transportation30 or to jobs with paid sick leave31 
(structural).

Previous literature reviews on BIPOC 
patient engagement in mental health treatment 
have focused on community-based services 
(naturalistic follow-up), not on prospective, 
experimental treatment trials.10,32,33 Focusing on 
the latter may reduce the contribution of several 
factors to differential ethnoracial engagement, 
such as access to insurance (since experimental 
therapies are usually free), availability of 
therapeutic modality (provided), variation 
in illness severity (often stipulated at entry), 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2022 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 83:6, November/December 2022e2     

Lam et al 

language barriers (typically excluded or addressed), and 
variable follow-up schedules (usually specified). Examining 
differential patient engagement in experimental trials may 
help clarify if ethnoracial disparities exist after accounting for 
these factors. Persistent disparities would suggest that more 
comprehensive engagement-enhancement approaches are 
required to overcome ethnoracial differences in engagement. 
Moreover, covariate adjustment or moderation/mediation 
analyses may identify modifiable correlates or mechanisms 
of persistent disengagement to inform community-based 
care.

To address this knowledge gap and inform strategies to 
eliminate mental health care disparities, we conducted the 
first systematic review to examine ethnoracial disparities 
in treatment engagement of US adults in prospective 
experimental trials of mental health interventions. We 
examined multiple aspects of engagement (initiation, 
adherence, and two definitions of retention), any DSM-
based mental disorder and US adult patient population, and 
any article comparing engagement outcomes statistically 
by race/ethnicity. We also examined whether studies 
identified explanatory factors for ethnoracial differences 
in engagement, such as clinical or sociodemographic 
characteristics.

METHODS

Our systematic review followed Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA)34 
guidelines. Experimental and quasi-experimental trials of 
treatment interventions for DSM criteria–based mental 
disorders in which investigators assigned participants 
prospectively were included; non-experimental, naturalistic 
studies were excluded. We included peer-reviewed, English-
language, US-based articles on studies of adults (aged 18+ 
years) reporting the association of race/ethnicity with 
any engagement outcomes: (1) initiation, or commencing 
treatment after study enrollment (eg, attending first 
intervention session); (2) medication adherence, or 
taking agreed-upon prescriptions; or retention, either 
(3) a dichotomized measure of premature treatment 
discontinuation or (4) a continuous measure of treatment 
duration (eg, time in treatment).

Articles from inception to May 2020 were drawn from 
PubMed and Ovid’s PsycINFO using database-specific 
search terms and procedures (Supplementary Table 1). 
Ethnoracial terms were drawn from MEDLINE/PubMed 
Search and Health Disparities and Minority Health 
Information Resources and included wildcard or “explode” 
options with terms capturing mediation/moderation of 
engagement. Studies on only one ethnoracial group were 
excluded. Reference lists of selected articles were also 
reviewed. Two authors (D.S. and M.A.O.) screened titles and 
abstracts, reviewing full texts as needed. Uncertainty after 
full-text review was resolved by the senior author (R.L.-F.). 
The PRISMA flow diagram (Figure 1) presents the search 
results. Diagnoses and treatments, study duration, sample 
size and ethnoracial composition, statistical analyses, 
covariates, and race/ethnicity-related engagement findings 
were extracted systematically; parent-study articles were 
consulted as needed.

Terminology describing sample subgroups, including 
whether race was distinguished from ethnicity, varied 
substantially. We follow authors’ conventions for individual 
studies and distinguish between race and ethnicity in 
aggregating results (eg, non-Latino Whites vs Whites) when 
warranted by the data and as recommended by the Office 
of Management and Budget (OMB) standards used by the 
National Institutes of Health.35 Otherwise, for cross-study 
summaries we use the terms White, Black, Latino, and 
Asian and, when aggregating findings, BIPOC, defined as 
Hispanics/Latinos, non-Latino Asians, non-Latino Blacks, 
non-Latino American Indians/Alaskan Natives (AIAN), 
and non-Latino Native Hawaiians/Other Pacific Islanders.

Risk of bias was evaluated within and across studies using 
the Cochrane Risk of Bias tool36 on 6 domains: selection 
(both subject randomization and masked intervention 
assignment), performance (blinding of subjects and study 
personnel), detection (blinding of outcome assessors), 
attrition (incomplete outcome data due to discontinuation/
exclusion), and reporting (selective presentation of results). 
Each area was rated as “high,” “low,” or “unclear” risk of 
bias. For selection bias, “not applicable” was assigned 
to non-randomized study designs and “unclear” when 
randomization or allocation method was unspecified. Two 
authors (D.S. and D.B.-P.) trained on bias-tool guidelines36 
using 3 sets of 5 articles (not in this review) until a κ ≥ 0.9 
was attained; each then rated approximately half of the 
articles. In sensitivity analyses, we examined how findings 
varied by study quality assessed using 4 domains after 
excluding performance blinding (since it is impossible to 
blind patients to a psychosocial treatment received) and 
attrition bias (by design, all studies included an engagement 
outcome). High-quality studies were defined as having 
low risk of bias in each of the 4 remaining domains and 
moderate-quality studies as having low risk of bias in at 
least 2 of the 4 remaining domains. A second sensitivity 
analysis examined potential statistical power differences, 
comparing articles above or below a median split of sample 
sizes.

Clinical Points
 ■ Community-based mental health treatment engagement 

is often lower among Black, Indigenous, and People of 
Color (BIPOC) individuals than among White patients. 
We examined whether this lower engagement occurs in 
experimental treatment trials that reduce variability in 
participants, interventions, and some access characteristics.

 ■ Lower BIPOC initiation, adherence, and retention are 
reported in experimental trials across diagnoses and 
treatments. Future research should identify correlates 
and mechanisms of engagement disparities to inform 
engagement-enhancement strategies.
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RESULTS

In total, 2,520 articles (PubMed: 1,342, PsycINFO: 1,178) 
were identified. After including 13 additional articles from 
reference lists and removing duplicates, 2,330 articles were 
screened. Based on title/abstract and full-text review, 2,275 
articles were excluded (Figure 1) and 55 included (Table 1).

Sample sizes ranged from 39 to 6,829 and intervention 
duration from 13 days to 18 months. Ethnoracial composition 
varied across studies: Whites (included in 91% of studies), 
Blacks (89%), Latinos (67%), Asians and/or Pacific Islanders 
(11%), AIAN (4%), and other/ambiguous groupings (58%); 
these groups constituted 15%–91%, 3%–85%, 1%–63%, 
0%–3%, 0%–1%, and 0%–53% of analytic samples, 
respectively.

The most frequent engagement outcome was retention, 
examined in 87% of studies (48); 58% (28) reported 
dichotomous retention, 33% (16) continuous retention, 
and 9% (4) both. Initiation (22%; 12) and medication 
adherence (7%; 4) followed; 16% (9) included more than 
one engagement outcome. The frequency of publication has 
accelerated: 0 studies before 1989 were included, 8 from the 
1990s, 15 from the 2000s, and 32 from the 2010s.

Studies addressed engagement in substance use disorders 
(SUD) (53%, 29), mood disorders (31%, 17), posttraumatic 
stress disorder (PTSD) (11%, 6), and schizophrenia (7%, 

4). Binge-eating disorder, social anxiety disorder, general 
serious mental illness (SMI), insomnia, attention deficit-
hyperactivity disorder (ADHD), and trichotillomania were 
examined in 1 article each; 11% (6) of articles examined more 
than one disorder. Most interventions were psychosocial 
(58%, 32), largely based on cognitive or cognitive-behavioral 
therapy (CBT) (36%, 20), followed by pharmacologic (24%, 
13), and combined psychosocial-pharmacologic treatments 
(18%, 10).

Risk of Bias Within and Across Studies
As noted in Table 2, only 2 studies were rated low risk 

across all 6 bias domains.53,59 Ten additional articles were 
rated low risk in all domains except performance bias, which 
was rated high risk in 87% (Figure 2), reflecting interventions 
not conducive to patient blinding (eg, psychotherapy). We 
excluded studies without engagement data, and most studies 
examined retention as an endpoint, reducing the likelihood 
of attrition bias. While studies generally lacked detailed 
descriptions of patient selection and treatment allocation, 
few articles were rated high risk of attrition bias (5%, 3) or 
reporting bias (2%, 1).

Across studies (Figure 2), risk of bias varied by domain, 
with low risk most common for reporting bias (98%) and 
attrition bias (95%); high risk most common for performance 
bias (87%) and detection bias (56%); and unclear risk most 

Figure 1. PRISMA Flowchart Showing Identification of 55 Eligible Studies of Mental Health Intervention Experimental and 
Quasi-Experimental Trials Reporting Ethnoracial Comparisons in Engagement
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Table 2. Risk of Bias in 55 Reviewed Experimental and Quasi-Experimental Mental Health Intervention 
Studies Reporting Ethnoracial Comparisons in Engagementa,b

Articlec

Selection 
Bias (Random 
Sequencing)

Selection Bias 
(Allocation 

Concealment)
Performance 

Bias (Blinding)
Detection 

Bias (Blinding) Attrition Bias Reporting Bias
Aharonovich 200637

Gonzalez Arnold 201538

Arnow 200739

Blanco 201941

Blow 201042

Bogner 200643

Brown 201044

Cheng 201846

Cook 20133

Dansereau 199648

Falkenstein 201550

Hasin 201452

Hoblyn 201353

Horvitz-Lennon 201155

Hser 201457

Jarrett 201359

Johnson 201461

Kalapatapu 201463

Keefe 201865

Kelly 201167

Kleinman 199268

Kurtz 201169

Lee 201771

Lesser 201173

Lester 201075

Levin 200776

McCarthy 201977

Milligan 200479

Miranda 200382

Mohr 201264

Montgomery 201283

Nwokeji 201285

Rosenblum 199987

Rosenheck 200089

Ruglass 201490

Ruglass 201692

Saxon 199694

Siqueland 199895

Siqueland 200296

Siqueland 200298

Stein 201099

Sullivan 2019100

Svikis 1997101

Tate 2011103

Thompson-Brenner 2013104

Vendetti 2002105

Wagner 1998107

Warden 2007111

Warden 2009110

Warden 2009108

Watkins 2018112

Weinstock 2007114

Weisman de Mamani 2014116

Ziedonis 2009117

Zoellner 1999119

a   = High risk of bias,   = Low risk of bias,   = Unclear risk of bias,   = Bias domain is not applicable for this study.
bSelection bias: participant randomization (sequence generation) and concealing assignment of participants (allocation 

concealment). Performance bias: blinding of participants and study staff from participant treatment assignment. Detection 
bias: blinding of outcome assessors to participant’s treatment assignment. Attrition bias: systematic differences in participant 
exclusion or withdrawal from the study leading to incomplete data. Reporting bias: systematic differences between reported 
and unreported results.

cFirst author and year of publication for each article are listed.

Lam Graphics 

 

  

  

  

  

 

   

  

 

   

  

 

   

  

  

  

 

   

  

  

  

  

  

 

   

  

  

  

  

   

 

  

 

 

 

 

   

   

      

 

 

  

  

  

  

  

      

  

 

   

  

 

   

  

 

   

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

  

 

 

  

  

  

    

 

 

  

  

  

 

   

  

   

 

  

 

   

  

  

  

  

  

  

  

  

  

  

    

  

 

   

  

    

  

  

  

 

 

 

   

 

 

 

   

 

 

 

   

  

    

 

 

  

  

  

  

  

 

 

  

  

  

  

  

  

  

  

  

  

 

 

  

 

   

  

 

   

  

 

   

  

  

  

 

 

  

  

  

  

  

  

  

  

  

  

  

 

Lam Graphics 

 

 

    

Lam Graphics 

 

 

    

Lam Graphics 

 

 

    

Lam Graphics 

 

 

    



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2022 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 83:6, November/December 2022      e17

Engagement by Race/Ethnicity in Mental Health Interventions

Figure 2. Overall Risk of Bias Across 55 Experimental and Quasi-Experimental Trials of Mental Health Interventions Reporting 
Ethnoracial Comparisons in Engagement

aSee Table 2 for definition of each type of bias.

0% 25% 50% 75% 100%

Selection Bias (Random Sequencing)

Selection Bias (Allocation Concealment)

Performance Bias (Blinding)

Detection Bias (Blinding)

Attrition Bias

Reporting Bias

Not Applicable Unclear Low High

common for selection biases (7% each). In sensitivity 
analysis, 24% of studies (13) were high-quality and 47% (26) 
moderate-quality.

Overall Engagement
Across all 4 engagement definitions, 29 of 55 studies (53%) 

reported significant ethnoracial differences, of which 93% 
found lower engagement among BIPOC groups compared 
mostly to Whites. Thirty articles (55%) compared multiple 
ethnoracial groups simultaneously or a mixed-BIPOC group 
against Whites. Seventeen of these (57%) found significant 
engagement differences, similarly distributed across SUD 
(56%; 9/16) and mood-disorder trials (60%; n = 6/10). Black 
patients were compared to other groups in 45% of studies (25); 
52% (13) of these found engagement differences, including 
45% (5/11) of SUD and 86% (6/7) of mood-disorder trials. 
Thirteen studies (24%) compared Latinos to other groups; 
31% (4) found significant differences, including for mood-
disorder (38%; 3/8) and SUD trials (50%; 2/4).

Fifty-two percent of SUD trials (15/29) reported 
significant differences in ethnoracial engagement, compared 
to 63% (10/16) of mood disorder, 33% (2/6) of PTSD, and 
25% (1/4) of schizophrenia trials. Regarding treatment 
modalities, 56% (18/32) of psychosocial-intervention, 
47% (7/15) of medication, and 50% (4/8) of combined-
psychosocial-medication trials reported significant 
ethnoracial differences. A similar proportion of articles 
reported significant differences in initiation (42%, 5/12), 
dichotomous retention (44%, 14/32), and continuous 
retention (45%, 9/20), compared to 75% of medication-
adherence articles (3/4). Table 3 lists the reviewed studies 
by engagement outcome.

Sensitivity analyses. Studies of at least moderate quality 
showed similar findings: 46% (6/13) of high-quality and 
54% (14/26) of moderate-quality studies reported significant 
ethnoracial differences in engagement. Moreover, studies 
with larger samples (Ns > 290) were more likely than 
those with smaller samples (Ns ≤ 290) to report significant 
ethnoracial engagement differences: 70% (19/27) vs 32% 
(9/28).

Ethnoracial Differences by Engagement Outcome
Treatment initiation. Among 12 articles examining 

initiation, 5 (42%) reported statistically significant 
differences, all showing worse BIPOC engagement relative 
to Whites: 275,96 reported only significant differences, and 
395,105,112 both significant and nonsignificant findings. 
The remaining 7 articles (58%) reported nonsignificant 
results.50,53,55,68,71,83,111 Most articles addressing initiation 
studied SUD (7, 58%)68,71,83,95,96,105,112 and psychosocial 
interventions (8, 67%).50,55,68,71,75,83,96,105

Three of 5 articles with any significant findings compared 
a combined group of BIPOC patients to Whites, focusing 
on psychosocial treatment for SUD. BIPOC individuals 
had poorer initiation outcomes than Whites with lower 
likelihood of reaching the pre-randomization stabilization 
stage after intake95,96 and lower odds of attending intakes96 
or accepting study participation.105 A primary care–based 
collaborative-care trial for alcohol use disorders found that 
White patients were significantly more likely to initiate 
treatment with extended-release naltrexone than a mixed-
BIPOC group.112 However, a Hispanic/non-Hispanic 
comparison was nonsignificant, and there were no significant 
ethnoracial differences in initiation of brief psychotherapy 
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Table 3. Experimental and Quasi-Experimental Trials of Mental Health Interventions (55) 
Examining Association of Ethnoracial Background With Engagement Outcomesa

Initiation (12 studies) Retention—Dichotomous (32 studies) Retention—Continuous (20 studies)
Falkenstein 201550 Aharonovich 200537 Gonzalez Arnold 201538

Hoblyn 201353 Arnow 200739,b Blanco 201941

Horvitz-Lennon 201155 Blow 201042 Dansereau 199648,b

Kleinman 199268 Brown 201044 Falkenstein 201550

Lee 201771 Cheng 201846,b Horvitz-Lennon 201155,b

Lester 201075,b Cook 20133 Hser 201457,b

Montgomery 201283 Hasin 201452 Kelly 201167

Siqueland 199895,b Jarrett 201359,b Kleinman 199268,b

Siqueland 200296,b Johnson 201461 Lee 201771,b

Vendetti 2002105,b Kalapatapu 201463 Milligan 200479,b

Warden 2007111 Keefe 201865,b Mohr 201264

Watkins 2018112,b Kurtz 201169 Rosenheck 200089,b

Lesser 201173,b Ruglass 201490

Lester 201075,b Ruglass 201692

Medication Adherence (4 studies)
Levin 200776 Siqueland 199895

Miranda 200382 Siqueland 200298,b

Bogner 200643,b Mohr 201264 Sullivan 2019100

McCarthy 201977,b Montgomery 201283,b Svikis 1997101

Nwokeji 201285,b Rosenblum 199987,b Tate 2011103,b

Ruglass 201692 Ruglass 201692 Weinstock 2007114

Saxon 199694,b

Siqueland 199895,b

Stein 201099

Tate 2011103

Thompson-Brenner 2013104,b

Wagner 1998107

Warden 2007111,b

Warden 2009110,b

Warden 2009108,b

Weisman de Mamani 2014116

Zoellner 1999119

Ziedonis 2009117

aFirst author and year of publication for each article are listed. Articles addressing multiple engagement 
outcomes are listed under each outcome.

bStudy reports any significant difference between ethnoracial groups for that engagement outcome.

for alcohol use disorders.112 A PTSD study75 found that 
White women were significantly more likely than African 
American women to start treatment post-randomization to 
cognitive processing therapy, prolonged exposure, or waitlist 
control.

Seven articles reporting nonsignificant differences studied 
SUD, SMI, schizophrenia, major depressive disorder (MDD), 
and trichotillomania and compared initiation between Black 
and White patients,55,68,83,111 non-Latino White and Latino 
patients,55 and a combined-BIPOC group and non-Latino 
White patients.50,53,71,111 No Black-White differences were 
found in attending the first CBT/contingency management 
session for marijuana dependence,83 participating in 
the first two sessions of individual or group therapy for 
cocaine dependence,68 attending the first outpatient 
session after inpatient discharge for opioid dependence,71 
or discontinuing treatment immediately after the baseline 
session in the Sequenced Treatment Alternatives to Relieve 
Depression (STAR*D) study.111 Latino patients with SMI 
reported similar probability of mental health service use as 
White patients after initiating assertive community treatment 
(ACT).55 Likewise, a mixed-BIPOC group did not differ 
from White patients in using any mental health service for 
SMI after initiating ACT,55 agreeing to receive long-acting 
injectable antipsychotics for schizophrenia,53 or agreeing to 
attend in-person treatment for trichotillomania.50

Medication adherence. Of 4 articles, 3 (75%) reported 
significantly worse adherence among BIPOC patients 
compared to Whites43,77,85 in trials of nicotine dependence, 
MDD, and PTSD. BIPOC status predicted non-adherence 
in a latent-class analysis of a varenicline trial for nicotine 
dependence.77 Two studies of antidepressant treatment for 
MDD found that White patients, relative to an undescribed 
BIPOC group, had greater adherence to medication in a 
latent-class analysis43 and that African Americans were 
more likely than non-Latino Whites to experience a 
period of non-persistence, defined as ≥ 35 consecutive 
days without medication85; however, African Americans 
and Latinos did not differ significantly from non-Latino 
Whites in percentage of days without medication.85 The 
remaining article addressing medication adherence found 
nonsignificant differences between non-Hispanic African 
American patients and non-Hispanic Caucasians in 
adherence to sertraline therapy for PTSD comorbid with 
alcohol use disorder.92

Treatment Retention
Dichotomous measures. Fourteen of 32 articles (44%) 

found significant ethnoracial differences in dichotomous 
retention outcomes.39,46,59,65,73,75,83,87,94,95,104,108,110,111 In 
every case except one,87 BIPOC patients reported lower 
retention than Whites, including 8 specific comparisons 
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between Black and White patients and 7 between a mixed-
BIPOC group and Whites. Four of the 14 articles described 
mixed significant-nonsignificant findings.46,73,95,104 
The remaining 18 (56%) reported no significant 
differences.3,37,42,44,52,61,63,64,69,76,82,92,99,103,107,116,117,119 Most 
studies examined psychosocial interventions (19, 59.4%) 
and SUD (14, 44%) or mood disorders (12, 38%).

Eight of 14 studies reporting significant differences 
compared Black and White patients.46,73,75,83,104,108,110,111 
In 4 of these 8, Black patients were more likely than non-
Hispanic Whites to discontinue antidepressant therapy for 
MDD.73,108,110,111 Three other articles also found higher 
discontinuation among African Americans compared to 
Whites during psychosocial treatment for binge-eating 
disorder,104 PTSD,75 and marijuana dependence.83 The 
eighth article examined discontinuation from internet-based 
CBT for insomnia and reported no significant difference 
between Black and White patients.46

Two of the 14 articles reported that African Americans 
were less likely to complete methadone treatment with 
contingency management94 but more likely to complete a 
trial of high- or low-intensity CBT for cocaine dependence 
with co-occurring mood disorders87 than a combined group 
of non–African American patients.

Three articles compared Hispanic and non-Hispanic 
patients.87,108,110 In the STAR*D trial for MDD, higher-
income Hispanics in the first stage of treatment110 and 
Hispanics taking citalopram augmented with bupropion 
sustained release (SR) or buspirone108 were more likely 
to discontinue treatment than non-Hispanics. Hispanic 
patients were also less likely than non-Hispanic patients to 
complete CBT treatment for cocaine dependence comorbid 
with mood disorder.87

Seven of the 14 articles reporting significant ethnoracial 
differences compared a mixed-BIPOC group to White 
patients. Three of 4 articles on MDD reported STAR*D 
findings of higher BIPOC discontinuation relative to non-
Latino Whites during the first stage of treatment among 
middle-income patients,110 medication augmentation or 
medication switch,108 and CBT for MDD.59 The fourth, non-
STAR*D, article found greater nefazodone discontinuation39 
in the BIPOC group.

A mixed-BIPOC group was significantly more likely than 
White patients to discontinue prolonged exposure therapy 
for PTSD65 and an internet-based CBT for insomnia.46 One 
article95 reported significantly lower psychosocial therapy 
retention for cocaine dependence during one study period 
(after stabilization) but not another (after randomization) in 
an undescribed BIPOC group compared to Whites.

Eighteen articles reported non-significant ethnoracial 
differences in dichotomous retention outcomes. Four 
compared Blacks to Whites,37,61,92,119 5 compared a mixed-
BIPOC group to Whites,3,52,63,64,103 6 compared more than 
two ethnoracial groups,42,44,76,99,107,116 1 compared Hispanics 
to non-Hispanics,82 and 2 provided scant details on their 
ethnoracial comparisons (eg, “largely Caucasian”69,117). 
No significant ethnoracial differences were found in 

psychosocial treatment for PTSD3,119; psychotherapy plus 
sertraline for PTSD comorbid with alcohol use disorder92; 
fluoxetine for MDD patients with HIV107; CBT with case 
management82 or telephonic CBT64 for MDD patients; 
CBT with relapse prevention for cocaine dependence with 
or without MDD37; telephonic CBT for MDD patients 
with alcohol use disorders63; motivational interviewing 
and self-monitoring via smartphone app for alcohol 
dependence52; brief motivational intervention or strengths-
based case management for SUD42; CBT or 12-step program 
involvement for SUD with MDD103; buprenorphine44 or 
buprenorphine-naloxone versus clonidine treatment for 
opioid dependence117; escitalopram during buprenorphine 
maintenance for opioid dependence with depressive 
symptoms99; psychotherapy for schizophrenia69,116; virtual 
reality exposure compared to exposure group therapy for 
social anxiety disorder61; and methylphenidate for ADHD 
comorbid with cocaine dependence.76

Continuous measures. Nine of 20 articles (45%) found 
significant ethnoracial differences in continuous measures of 
retention.48,55,57,68,71,79,89,98,103 In every instance except one,89 
BIPOC patients reported lower retention, including 3 specific 
comparisons between a mixed-BIPOC group and Whites, 3 
between African American and White participants, and 1 
between Mexican American and White participants. One 
study55 had mixed findings, in which significant differences 
depended on the group compared. The remaining 11 articles 
reported no significant differences.38,41,50,64,67,90,92,95,100,101,114 
Most articles described psychosocial interventions (12, 60%) 
and SUD (14, 70%).

Eight of 9 articles with significant differences compared 
at least 1 BIPOC group to White patients.48,55,57,68,71,79,98,103 
Compared to Whites, African Americans had significantly 
fewer psychotherapy sessions for cocaine dependence68 
and fewer days in treatment in 2 separate trials comparing 
different behavioral treatments (CBT/12-step facilitation) 
and pharmacotherapy (desipramine/disulfiram) for 
cocaine dependence with or without alcohol dependence.79 
Compared to Whites, a mixed-BIPOC group had fewer 
days in psychosocial therapy for cocaine dependence98 
and for cocaine, cannabinol, or stimulant dependence 
comorbid with MDD,103 as well as fewer days in outpatient 
buprenorphine treatment for opioid dependence post-
hospitalization.71 One article reported a comparison 
of methadone to buprenorphine/naloxone for opioid 
dependence and found that Hispanics had fewer days in 
treatment than non-Hispanic Whites.57 A study testing 
a visual communication tool in counseling for opioid 
dependence48 found that non-Latino Whites attended more 
sessions overall than African Americans and missed fewer 
scheduled sessions than African Americans and Mexican 
Americans. Another article tested the effect of ACT on 
mental health service visits among homeless patients with 
SMI; relative to each ethnoracial group’s baseline, non-
Latino Black patient visits increased significantly over time, 
Latino patient visits initially decreased significantly and 
then returned to baseline, and non-Latino White patient 
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visits remained constant.55 The ninth article reported that 
African American patients stayed in pharmacotherapy for 
schizophrenia for fewer weeks than non–African Americans 
(Whites and unspecified “others”).89

Of the 11 articles reporting non-significant differences, 
9 compared BIPOC and White patients. Of these, 2 
articles on treating PTSD with co-occurring substance 
abuse or dependence90 or alcohol/SUD92 reported 
nonsignificant differences in number of sessions attended 
by African Americans versus Whites. A study of low-dose 
lithium augmentation of personalized, algorithm-guided 
pharmacotherapy for bipolar disorder found no difference 
in early discontinuation relative to non-Hispanic-Whites 
among Hispanic and, separately, Black patients.38 Six 
articles compared a mixed-BIPOC group to White patients. 
Nonsignificant ethnoracial differences were reported in 
number of days in psychotherapy for cocaine dependence95 
or methadone treatment for opioid dependence67; number 
of treatment weeks in contingency management for cocaine 
or opioid abuse/dependence114; and time to discontinuation 
in naloxone treatment plus behavior therapy for opioid 
dependence.100 Additionally, nonsignificant differences were 
found in number of sessions in telephonic CBT for MDD64 
or in online self-help and in-person behavior therapy for 
trichotillomania.50

One study examined financial incentives in methadone-
maintained and non–methadone-maintained pregnant 
women, finding nonsignificant differences between 
African American and non–African American patients 
in number of treatment hours or days.101 Another study 
found nonsignificant differences in time to discontinuation 
between Hispanic and non-Hispanic cancer patients 
receiving 3 different psychotherapies for MDD.41

Ethnoracial Differences in  
Engagement Controlling for Covariates

Engagement analyses of 36 studies (65%) included 
covariate adjustments. Of these, 69% (25/36) reported 
significant engagement differences; 23 of 25 found lower 
engagement among BIPOC patients. The other 2 studies 
found better dichotomous87 or continuous retention55 
among Black patients relative to other ethnoracial groups. 
Clinical covariates (eg, symptom severity) were included 
in 92% of adjusted analyses (33/36); 64% (21/33) found 
significant ethnoracial differences. Fifty-six percent of 
studies (20/36) adjusted for education, income, and other 
socioeconomic status (SES) measures; 80% (16/20) found 
significant adjusted differences, of which 69% (11/16) were 
also significant before adjustment. Among studies without 
covariate adjustment, 21% (4/19) reported significant 
unadjusted ethnoracial differences.

Only 42% (15/36) of articles with covariate adjustments 
reported both unadjusted and adjusted findings; 10 
reported no change in differential ethnoracial engagement 
after adjustment (6 remained significant, 4 remained 
nonsignificant, and 1 retained mixed results), 3 reported 
a change from significant to nonsignificant findings, and 

2 reported a change from nonsignificant to significant 
differences.

Among initiation findings, 83% (10/12) of studies 
included covariate adjustments, with 60% (6/10) finding 
significant engagement differences by race/ethnicity. The 
2 studies without adjustments reported nonsignificant 
findings. Three of 4 medication-adherence studies included 
covariate adjustments: all 3 found significant differences. The 
fourth, unadjusted study reported nonsignificant differential 
engagement.

Fifty-three percent (17/32) of articles reporting 
dichotomous retention included covariate adjustment; 65% 
(11/17) found significant retention differences by race/
ethnicity. Only 20% (3/15) of the remaining studies without 
covariate adjustment found significant differential retention. 
In continuous-retention articles, 60% (12/20) adjusted for 
covariates, half of which (6/12) found significant ethnoracial 
differences. Of the remaining 8 studies without covariate 
adjustment, only 38% (3/8) reported significant ethnoracial 
differences in retention.

Moderation and Mediation Analyses
Four articles61,79,98,104 directly tested a moderation effect 

of race/ethnicity on engagement and another stratified the 
sample by race/ethnicity and income110; 3 found significant 
potential moderation.79,98,110 None of the reviewed studies 
examined mediation between race/ethnicity and engagement 
outcomes.

A psychosocial intervention for cocaine dependence 
found cohabitating BIPOC patients had a shorter treatment 
duration than those living alone, with an opposite effect 
among Caucasians.98 In another cocaine dependence 
trial, African Americans expecting improvement to take 
over a month had shorter treatment durations than White 
patients with similar expectations.79 A STAR*D study110 
found significant potential moderation of race/ethnicity 
by income on retention using stratification and adjusting 
for site, clinical, and sociodemographic characteristics. 
Prior to adjustment, only Black patients in the low- and 
middle-income brackets had worse retention than Whites. 
After adjustment, Black and “Other” BIPOC patients in the 
middle-income group and Hispanic patients in the higher-
income group110 showed lower retention than Whites.

The two remaining studies did not find significant 
moderation: neither stereotype confirmation in a virtual 
reality and group-based exposure therapy for PTSD61 
nor education level in psychosocial treatment for binge-
eating disorder104 moderated race/ethnicity and treatment 
retention.

DISCUSSION

Research on ethnoracial differences in mental health 
treatment engagement has expanded recently, with over 
half of reviewed articles published after 2009. The growing 
database made possible this systematic review, the first to 
solely focus on differential engagement by race/ethnicity 
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in prospective experimental mental health intervention 
trials. This focus reduces some variability in sampling, 
treatment characteristics, and engagement barriers present 
in community-based studies.

Despite the controls introduced in experimental studies, 
53% of 55 articles reviewed reported significant ethnoracial 
differences in engagement; nearly always (93%), BIPOC 
individuals had worse engagement than Whites, the most 
frequent comparison group. This proportion of significant 
findings was similar in high-quality (46%) and moderate-
quality (54%) studies and among articles with covariate 
adjustment (69%), which control for several factors not 
considered in study inclusion criteria. Only 2 articles found 
significantly higher BIPOC engagement after controlling 
for sociodemographic and clinical covariates: in one, more 
Black patients completed CBT-based treatment for cocaine 
dependence plus mood disorder than a non-Black cohort,87 
and in the other, homeless Black patients with SMI in ACT 
showed increased outpatient service use over time, a trend 
not observed among White or Latino patients with similar 
characteristics.55

With few exceptions, among studies finding significant 
differences, lower engagement in BIPOC groups was 
consistent across ethnoracial groups, disorders, treatments, 
covariate adjustments, and 4 definitions of engagement. 
This pattern of lower BIPOC engagement relative to White 
patients threatens the generalizability of experimental 
treatments in real-world conditions. With disengagement, 
biases can emerge that attenuate the validity of treatment 
efficacy data, especially in cases of differential ethnoracial 
attrition between treatment arms, when treatment efficacy 
becomes confounded with the effects of retention.120 The 
evidence base for these treatments among BIPOC patients 
also becomes less reliable as representativeness of BIPOC 
samples remaining in the treatment is reduced.121 This may 
limit intervention efficacy, acceptability, and compatibility 
across diverse cultural contexts in community settings 
relative to experimental results, exacerbating treatment 
disparities and exhausting limited time and resources.

The reasons for lower BIPOC engagement in 
experimental trials remain elusive, given the methodological 
limitations of reviewed studies. We detected few consistent 
differences between studies with and without significant 
ethnoracial engagement findings in inclusion/exclusion 
criteria, recruitment methods, or other study factors, except 
for sample size, cultural adaptation/Spanish-language 
inclusion, and use of covariate adjustment. Sensitivity 
analysis revealed that studies with larger samples (70%) were 
more likely than those with smaller samples (32%) to report 
significant ethnoracial engagement differences. We suspect 
smaller studies may be underpowered to detect ethnoracial 
differences, suggesting that our findings may underestimate 
actual disparities. Alternatively, larger studies may simply be 
more likely to find small differences statistically significant, 
independent of their clinical importance.

Five  studies  included Spanish-speaking 
patients,41,55,82,112,116 and all but 155 found no significant 

Latino-White differences in engagement. One tested 
a “culturally informed” therapy for schizophrenia,116 
incorporating participants’ cultural views and practices, 
and found no significant overall engagement differences. A 
sixth study matched patients and clinicians on race/ethnicity, 
reporting no significant engagement differences.90 Albeit 
only 6 studies, some with small sample sizes, finding non-
significant ethnoracial differences in most (5/6) supports 
the beneficial effects of language matching and/or treatment 
cultural adaptation on BIPOC disengagement.122–124

Only 65% of studies reported covariate adjustment, which 
can isolate factors impacting engagement differentially by 
race/ethnicity. Even in this subset of articles, clear trends 
were elusive: covariates varied markedly, were usually 
study-specific, and were variously defined. Only 42% of 
covariate-adjusting studies reported findings before and 
after adjustments, which is necessary for characterizing 
which differences are disparities and identifying potential 
moderators or mediators of the relationship between race/
ethnicity and engagement.125

Nevertheless, the proportion of articles with significant 
ethnoracial differences in engagement increased from 21% 
to 69% when covariates were assessed, including 84% of 
SES-related and 64% of clinical covariate adjustments. This 
result suggests our findings may underestimate the impact 
on engagement of factors that vary by race/ethnicity and 
SES,16,126 such as logistical barriers (eg, transportation,31 work 
restrictions127), mental health treatment stigma,41,75,103,105 
distrust of mental health providers,16,22,96,126 and prior 
experiences of provider biases.128,129 The few articles that 
tested potential moderators suggest that examining income, 
living arrangement, and treatment expectations may reveal 
strategies to reduce engagement disparities.

However, several key covariates were missed. For example, 
only 36% of articles (20) adjusted for social determinants 
(eg, education, income) that likely impact engagement.130 
Clinical covariates ignored disorder persistence, which tends 
to be higher in BIPOC groups131 and may increase treatment 
refractoriness,132 affecting engagement. Studies did not 
address cultural variations in illness models regarding 
psychiatric diagnoses, causes, and treatments, which impact 
treatment acceptability and engagement. Experimental 
treatment engagement research should explicitly include 
these factors in study designs.

Reporting of ethnoracial characteristics also varied across 
studies despite the 1997 OMB guidelines on collecting and 
reporting race/ethnicity35 recommending use of at least 5 
racial and 2 ethnicity categories. Race was inconsistently 
distinguished from ethnicity, and diverse BIPOC groups were 
often combined into a single cohort, limiting the ethnoracial 
granularity of our review. Almost all studies contrasted 
individual or mixed-BIPOC groups to White patients, with 
few exceptions.3,82,89,94,101 Only 37 articles (67%) reported 
Latino ethnicity, 6 (11%) Asian/Pacific Islander background, 
and 2 (4%) AIAN origin; the latter two categories were 
always combined into an “other” group or excluded from 
analyses. These findings argue for greater inclusion in future 
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trials of understudied groups and examination of inter- and 
intra-BIPOC group differences.

Differences between naturalistic and experimental 
settings complicate translation of our findings into novel 
community-based engagement-enhancing strategies. 
Engagement in reviewed trials may have been boosted by 
additional monitoring, attendance/adherence reminders, 
greater social desirability, and financial incentives. Our 
finding of consistent BIPOC disengagement despite these 
enhancements suggests that experimental designs are not 
addressing key engagement barriers that differ by race/
ethnicity. Fortunately, prior research suggests potential 
solutions to disengagement that can be implemented in 
community and experimental research settings.

A 2018 meta-analysis133 found strategies aimed at reducing 
barriers to be most strongly associated with retention in 
health care research, including locating treatment sites within 
BIPOC communities or near public transportation83,105 and 
proactively providing accommodations for work schedules, 
childcare needs, and travel expenses, as some patients 
may be hesitant to request them.105 Community-engaged 
approaches, especially community-based participatory 
research, in which community members are involved in all 
levels of research, can improve BIPOC engagement in mental 
health care.134–136 Bias-reduction training may reduce 
provider biases.137 Contrasting models of care and patient 
apprehension can be addressed through open discussion 
of sociocultural differences, treatment expectations, and 
anticipated attendance barriers early in the treatment 
process17 and throughout the intervention.108 The core 
Cultural Formulation Interview (CFI), a semistructured 
individual cultural assessment eliciting models of illness 
and care, appears to improve treatment retention among 
BIPOC outpatients compared to treatment-as-usual when 
used during community-based intake sessions.138 The 
CFI may reduce patient distrust in providers and facilitate 
patient-clinician negotiation of treatment expectations 
(P.C.L., unpublished data, 2018). Stigma and distrust of 
mental health providers may be partially addressed through 
language or ethnoracial matching between patient and 
provider; our review offers qualified support for language 
matching. In research trials, targeted recruitment, long-
term outreach,139 and oversampling121 can offset BIPOC 
retention problems, especially for groups underrepresented 
in treatment research, such as Asian, Native Hawaiian/other 
Pacific Islander, and AIAN individuals.

This review has several limitations. First, additional 
databases may have identified new articles. Second, studies 
may lack sufficient power to detect statistically significant 
ethnoracial differences across subsamples; our results could 
underestimate actual disparities. Third, many studies lacked 
ethnoracial granularity, reducing our ability to identify 
subgroup-specific outcomes. However, existing engagement 
data were consistent across BIPOC subgroups, suggesting 
that BIPOC may experience common social disadvantages 
possibly by a minoritizing process manifesting in similar 
engagement challenges. Fourth, we excluded studies on 

single ethnoracial groups, whose larger samples of specific 
groups may have identified potential moderators or 
mediators of BIPOC engagement missed in ethnoracially 
diverse studies with insufficient sample sizes for subsample 
analyses140,141; future research on specific ethnoracial groups 
may generate tailored engagement strategies. Fifth, BIPOC 
patients consenting to study participation may be especially 
motivated to engage in treatment; our findings may overstate 
engagement compared to naturalistic studies. Sixth, the 
limited number of studies on most individual disorders 
limits our ability to discuss specific engagement disparities 
by disorder. Finally, a PRISMA protocol was not prepared 
and registered prior to completing this review.

CONCLUSIONS

Our systematic review found that 53% of prospective 
experimental trials reported significant ethnoracial 
differences in treatment engagement, and 93% of these 
indicated lower BIPOC engagement. This proportion was 
consistent across study quality, ethnoracial groups, disorders, 
treatments, covariate adjustments, and 4 engagement 
definitions. However, differential engagement was more 
frequently observed in studies with larger sample sizes and 
covariate adjustments and less frequently in studies with 
language matching or cultural adaptation of treatments. 
Nevertheless, covariate adjustments were inconsistently 
applied and reported, limiting our ability to identify 
reasons for engagement disparities. Several factors omitted 
or insufficiently included in study designs or analyses may 
contribute to ethnoracial differences in engagement—eg, SES, 
stigma, patients’ previous negative treatment experiences, 
and patients’ distrust and socio-structural access barriers—
and should be further explored. Long-term engagement 
in BIPOC communities, oversampling of diverse BIPOC 
groups, and reporting of unadjusted and adjusted findings 
with relevant covariates are needed to improve inclusion 
and clarify the reasons for persistent ethnoracial disparities 
in treatment engagement, a necessary step for eliminating 
them.
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Supplementary Table 1. Search terms by databasea 
Pubmed 

((((((Mental disorder[MESH] OR Mental health[MESH])) AND Humans[Mesh] AND English[lang] AND 
adult[MeSH])) AND (((("African Americans"[MESH] OR "Arabs"[MESH] OR "Asian Americans"[MESH] OR 
"Hispanic Americans"[MESH] OR "Indians, North American"[MESH] OR "Minority Groups"[MESH] OR 
"Minority Health"[MESH] OR "Oceanic Ancestry Group"[MESH])) OR (Aborig*[Text Word] OR African 
American[Text Word] OR Arab[Text Word] OR Asian[Text Word] OR Black[Text Word] OR Cuban[Text Word] 
OR Ethnic*[Text Word] OR First Nation*[Text Word] OR Hispanic[Text Word] OR Indian[Text Word] OR 
Indigenous[Text Word] OR Latina[Text Word] OR Latino[Text Word] OR Mexican[Text Word] OR Middle 
East*[Text Word] OR Minorit*[Text Word] OR Native Hawaiian[Text Word] OR New Canadian[Text Word] OR 
Pacific Islander[Text Word] OR Puerto Rican[Text Word] OR Race[Text Word] OR Racial[Text Word] OR 
Alaska*[Text Word] OR Inuit[Text Word] OR Native American[Text Word])) AND Humans[Mesh] AND 
English[lang] AND adult[MeSH])) AND ((((Medication adherence[MESH] OR Patient compliance[MESH] OR 
Patient dropouts[MESH] OR Patient participation[MESH] OR Treatment refusal[MESH])) OR (adherence[Text 
Word] OR attrition[Text Word] OR disengagement[Text Word] OR dropout[Text Word] OR drop-out[Text Word] 
OR Patient activation[Text Word] OR Patient Compliance[Text Word] OR Treatment compliance[Text Word] OR 
Patient engagement[Text Word] OR Patient involvement[Text Word] OR patient participation[Text Word] OR 
retention[Text Word] OR treatment discontinuation[Text Word] OR treatment initiation[Text Word] OR 
nonadherence[Text Word] OR non-adherence[Text Word] OR drop out[Text Word] OR Non-compliance[Text 
Word] OR Noncompliance[Text Word])) AND Humans[Mesh] AND English[lang] AND adult[MeSH])) AND 
(((Effect Modifier, Epidemiologic[MESH]) OR (Associat*[Text Word] OR Factor*[Text Word] OR Interact*[Text 
Word] OR Mediat*[Text Word] OR Moderat*[Text Word] OR Modif*[Text Word] OR Predict*[Text Word] OR 
Stratif*[Text Word] OR Variab*[Text Word])) AND Humans[Mesh] AND English[lang] AND adult[MeSH]) AND 
(Humans[Mesh] AND English[lang] AND adult[MeSH]) 

PsycINFO 
1. exp mental disorders/ or exp mental health/
2. exp client participation/ or exp Treatment Barriers/ or exp treatment compliance/ or exp treatment dropouts/ or

exp treatment refusal/ or exp treatment termination/
3. (adherence or attrition or Patient Compliance or Treatment compliance or disengagement or dropout or drop-out

or patient activation or patient engagement or patient involvement or patient participation or retention or
treatment discontinuation or treatment initiation or nonadherence or non-adherence or drop out or
noncompliance or non-compliance).mp [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

4. (Associat* or Factor* or Interact* or Mediat* or Moderat* or Modif* or Predict* or Stratif* or Variab*).mp.
[mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures]

5. exp "latinos/latinas"/
6. exp "racial and ethnic groups"/
7. exp Alaska natives/ or exp American Indians/ or exp Arabs/ or exp Asians/ or exp blacks/ or exp Ethnic Identity/

or exp Hawaii Natives/ or exp indigenous populations/ or exp Inuit/ or exp Mexican americans/ or exp minority
groups/ or exp Pacific Islanders/

8. (aborig* or African American or Alaska* or Arab or Asian or black or Cuban or ethnic* or first nation* or
Hispanic or Indian or indigenous or Inuit or latina or latino or Mexican or Middle East* or Minorit* or Native
American or Native Hawaiian or New Canadian or Pacific Islander or Puerto Rican or Race or Racial).mp.
[mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures]

9. 5 or 6 or 7 or 8
10. 2 or 3
11. 1 and 10 and 4 and 9
12. limit 11 to ("300 adulthood <age 18 yrs and older>" and english and human)

a.For PubMed, ethnoracial terms were drawn from Medline/PubMed Search and Health Disparities and Minority
Health Information Resources. For PsycINFO, similar terms were drawn from the Thesaurus of Psychological
Index Terms. Abbreviations: *=wildcard; Exp=explode option; MeSH=Medical Subject Heading.
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