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Abstract

Elevated rates of psychosisfare ‘consistently identified in people from racialised
backgrounds, with growing,evidence from the systematic review literature that
suggests a role for ra€ial/ethnic discrimination. We synthesised current system-

atic review evidence on the association between racial/ethnic discrimination and
psychosis. We conducted an umbrella review, systematically searching Medline,
Embase, PsycINFO, ProQuest Central and Google Scholar (up to 19 July 2024)

for systematicsreéviews and meta-analyses published in peer-reviewed journals
expleringthe effect of racial/ethnic discrimination on psychosis. 2898 citations

were de-dupliéated and screened, included reviews were assessed for risk of bias
using AMSTAR-2 and extracted data analysed narratively following a pre-registered
protaecol (CRD42023400656). Seven reviews (reporting 23 primary studies repre-
senting 40,300 participants) met inclusion criteria, five of which explicitly reported
on the association between racial/ethnic discrimination and psychosis. All observed
evidence of a positive relationship between the two, including meta-analyses for
psychotic symptoms (adjusted OR=1.77, 95%CI 1.26, 2.49) and psychotic experi-
ences (pooled OR=1.94, 95%CI 1.42, 2.67). We observed more robust evidence
for psychotic outcomes in non-clinical populations. Despite this, results were driven
by cross-sectional studies (87%) and were hindered by high heterogeneity and low
(n=2) or critically low (n=5) AMSTAR-2 review quality scores. The available sys-
tematic review evidence supports a role for racial/ethnic discrimination in developing
psychosis, but high-quality studies are needed to determine the temporal and mecha-
nistic causal pathways through which this occurs. The current findings add to knowl-
edge on the widespread presence and deleterious impacts of racism on health and
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inform potential public health interventions that reduce exposure to, and the impact
of, racial/ethnic discrimination.

Introduction

Psychosis is a severe mental health condition that has detrimental impacts on peo-
ple’s lives. For example, schizophrenia accounts for 12.2% of disability-adjusted life-
years due to mental conditions and is ranked as the 20" leading‘cause\of years lived
with disability globally [1]. Further, people living with schizephrenia aresestimated to
lose an average of 14.5 years of potential life [2], due to both'inereased suicide risk
(occurring in approximately 15% of cases [3]) and higher pfevalence of comorbid
physical health conditions, including cerebrovascularand cardiovascular diseases
[4]. People living with psychosis also experiente high ratesf unemployment [3],
barriers to accessing physical healthcare [5], and continue to be exposed to elevated
levels of stigma and social exclusion [6]""Fhese factors can further extend their health
and social inequalities.

Psychotic disorders are not distributed equitably within populations. Longstand-
ing ethnic disparities in psychesis risk are well-documented, particularly in Europe,
Canada, Australia and thedUnited States/(US) [7—10]. For example, evidence from
England shows that incidencesatesiof psychotic disorder are 2-5 times higher for
people from Bangladeshiy Pakistani and Black ethnic backgrounds compared with
White British grodps [11]. A recent meta-analysis conducted in the US also showed
that people from Black ethnic backgrounds were two times as likely to be diagnosed
with a psyehotic disordernthan White individuals [10], with another estimate suggest-
ing that/peoplesfrom Latine and Black ethnicities were 2 and 4 times more likely to
experience psychosis, respectively, than people from White backgrounds [12].

Various faetors have been proposed to explain elevated psychosis rates in people
fromfracialised backgrounds [13], with differing levels of empirical support. These
include genetic variation in psychosis risk by ethnicity (for which there is little evi-
dence [14], particularly given ‘race’ and ethnicity are social constructs), selective
migration, and exposure to various social adversities that causally increase risk.
Clinician bias/misdiagnosis has also been long proposed as an explanation [15-18],
however, since elevated psychosis risk has also been observed at both clinical and
non-clinical ends of the psychosis spectrum, clinical misdiagnosis alone cannot
explain these systematic increases [19].

Recently, various social determinants of health [19—-21] have been implicated
in our understanding of racial/ethnic disparities in psychosis risk. These factors
include but are not limited to exposure to lower socioeconomic positions and adverse
neighbourhood conditions, including deprivation and social exclusion; experience of
traumatic events, including direct experiences of racism, persecution, food insecurity,
violence or war, and; greater experience of early life obstetric complications amongst
many racialised groups [21-23]. Many of these factors may be broadly conceptual-
ised under the umbrella term, systemic racism — one of many forms of racism.
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Racism itself can be broadly defined as the unequal distribution of power, resources and/or opportunities due to a per-
son’s ethnicity or race. The act or experience of racism is defined as racial/ethnic discrimination and includes behaviours
such as exclusion, attacks and microaggressions. Racism can take many different forms, including interpersonal, internal-
ised, vicarious and structural/institutional racism [20,24,25], and can therefore be pervasive in the ways in which it impacts
people from racialised backgrounds, from personal through to systemic levels of oppression. In fact, the impact of such
racial/ethnic discrimination may also be passed on to later generations as generational trauma through epigenetic factors,
such as in the descendants of enslaved peoples [26].

There is emerging evidence for a role of racial/ethnic discrimination as a potential risk factor for ethnic disparities in
of a methodologically variable literature. To our knowledge, no umbrella review has been conducted to synthesise and
understand the totality of evidence on this issue.

This umbrella review sought to synthesise the current systematic review evidence on‘the association between racial/
ethnic discrimination and psychosis. We aimed to answer the following research questions: ‘1) Toivhat extent is racial/
ethnic discrimination associated with psychosis risk in people from racialised backgrounds? 2)‘Do these associations vary
by: type of racial/ethnic discrimination, clinical or non-clinical sample, racial/ethnic background, country, or study design?
We hypothesised there would be strong evidence for a positive association’between,more experiences of racism and
increased psychosis risk, and that this relationship would be similar bydype oftfracism, sample, ethnic background, country
or study design.

Methodology

Overview

Our umbrella review (a systematic review of reviews) followed the Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [38] (S1 Checklist) ‘and Cochrane overview of reviews handbook guidelines [39]. We
pre-registered the protocol on PROSPERO (ID#E€RD42023400656).

Terminology

We generally followed the nomenclatdre used inthe‘original reviews when reporting effects in specific racial/ethnic groups
(i.e., Black, African-American, Asian ete«)f Exceptions to this included our use of the term “Latine”, as a non-gendered term
in the place of latino/a/x, and our use of “racialised background” to refer to people who identified with, or were reported as
being from a marginalised racial orfethnic group. We used such terminology as an alternative to potential outdated terms
such as BAME/BME or “Blacks” as these are exclusionary, can be dehumanising, and focus more on socially-constructed
categories rather thanfthe experiences people from racialised backgrounds face. Similarly, when describing experiences
of racism, we referredto “racial/éthnic discrimination” to cover the full breadth of experiences reported by the included
reviews.

Search strategy

We searched Medline, Embase, PsycINFO and ProQuest Central with no date restrictions (up to 19 July 2024), using
search terms related to 1) racial/ethnic discrimination (i.e., racism, ethnic bias, perceived discrimination and preju-
dice), 2) psychosis (i.e., schizophrenia, psychotic disorder, paranoia, psychosis), and 3) review (systematic reviews
and meta-analyses). Additionally, we searched Google Scholar using an adapted version of the search concepts,
using the following search terms: 1) racism/racial discrimination, 2) psychosis/schizophrenia, and 3) systematic
review/meta-analysis (further details in S1 Text). We also conducted forward- and backward-citation searching
(searching for reviews included in the systematic review reference lists, and reviews that cited the included systematic
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reviews) of included systematic reviews to identify any potential reviews missed by our initial searches. The original
search was conducted in March 2023, and re-run in July 2024 to cover all published papers until 19 July 2024. Our full
search strategy is provided in S1 Text.

Inclusion criteria

Our criteria for inclusion were:
1) Systematic reviews and/or meta-analyses

2) Investigation of non-organic psychosis (including psychotic disorders, psychotic symptoms psychatic-like experiences,
at-risk mental states or ultra-high risk (UHR) for psychosis) and raciallethnic discrimination, (i.€ydiscrimination based
on race, ethnicity or ethnocultural background)

3) Include people from racialised backgrounds
4) Published in a peer-reviewed journal.

Reviews with a wider scope than this umbrella review (e.g., multiple healthwoutcomes, not limited to psychosis) were
eligible for inclusion as long as they planned to search/include psychosis¢Our definition of psychosis included the full
continuum from psychotic-like experiences through to psychotic symptoms and clinically diagnosed psychotic disorders.
For the purpose of this review we defined psychotic experiences and symptoms.@s disturbances in perception, thought or
belief, such as delusions and hallucinations, and differentiated between reviews and original studies that reported these in
non-clinical (i.e., population-based) and clinical (i.e., help-seeking) samples.

We placed no restrictions on participants by age, gendéror,country. We excluded non-systematic reviews (e.g., nar-
rative and scoping reviews), the grey literature, primany studies, and'citations where racial/ethnic discrimination was not
reported separately from other forms of discrimination, orwhere reporting of racial/ethnic group was restricted to binary
classifications of racialised groups (i.e., all Blacksand Minority,Ethnic groups often abbreviated to ‘BME’, ‘BAME’ or
‘non-white’).

Data management and extraction

We managed search results and de-dupli€ationjusing Endnote (version 20) (Clarivate, London, UK). Title, abstract and
full-text screening, data extraction and risk ofdbias assessments, were carried out in duplicate at each stage (IFC and GH)
using Covidence systematictreview software (Veritas Health Innovation, Melbourne, Australia), following training on the
first 30% (n=570) of the nitial title andd@abstract screening records to ensure high inter-rater reliability (IRR), measured
using Cohen’s Kappadat each stage’(K=0.80 indicate good agreement [40]). Disagreements were resolved through con-
sensus discussion toreach agréement (between IFC and GH), with any unresolved disagreements agreed in conjunction
with a senior author (JBK):

We extracted the/following descriptive characteristics from included reviews:

Relevant included primary studies and their study and population characteristics (e.g., year of publication, study design,
total number of participants, participant ages, sex/gender, and racial/ethnic background);

* Review search strategies;
» Review exposure and outcomes variables;
* Review results;

» Funding source(s) and conflict(s) of interest.
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During data extraction we differentiated studies by psychosis outcome type, distinguishing between those conducted
in clinical and/or non-clinical samples. Within clinical samples, we further distinguished between studies of risk/incidence/
diagnostic category of psychotic disorder and studies of severity of psychotic symptoms in ultra-high risk (UHR) and
clinically-diagnosed samples. Within non-clinical samples, we identified studies of psychotic-like experiences and psy-
chotic symptoms in the general population, as reported by the reviews.

We categorised type of racial/ethnic discrimination according to forms of racism that met our definition (see intro-
duction): interpersonal, internalised, vicarious and structural/institutional racism. We also extracted data‘according to
other types of racism, where these were specified within the reviews or primary studies (e.g., work-related racial/ethnic
discrimination).

In accordance with the Cochrane handbook [39], we extracted data as reported by the reviews themselves, without
returning to the relevant primary studies to extract data. The exception to this was in cases where two orimore reviews had
reported discordant data from the same primary study. Where any included systematic review did not explicitly report primary
study data on racial/ethnic discrimination and psychosis (despite an intention to include'such primary studies, should they
have existed), we contacted the corresponding author of that review to clarify this, and provide data where it existed.

Risk of bias

We estimated risk of bias of included reviews using the 16-item AMSTAR-2 chécklist [41]. The checklist includes seven crit-
ical domains (items 2, 4, 7, 9, 11, 13 and 15; see S1 Table). We followed AMSTAR=2 guidelines to rate reviews as of high,
moderate, low or critically low quality, according to prespecified adherence ta\the critical and non-critical criteria (S1 Table).
Additionally, we extracted risk of bias scores of the primary studies where,reported by the systematic reviews (S2 Table), in
alignment with AMSTAR-2 item 9. As AMSTAR-2 has beens€riticised for low scoring when applied to observational studies
[42], we also calculated the number of items each revieW met (completely or partially) to provide further detail.

Data synthesis

We planned to perform meta-analyses where'there were commonalities in how the effect sizes between psychosis and
racial/ethnic discrimination were measured inatileast five primary studies, and where both the effect size and a mea-
sure of standard error were reported of could be estimated. If there were insufficient data to do this, we reported any
meta-analyses conducted in the includedseviews. Additionally, we conducted a narrative synthesis of results by: outcome
type (see above); exposure (typé of racial/ethnic discrimination); and primary study characteristics (study design, country
of study, and racial/ethnic background). We reported comparator groups as defined by the included reviews. Where char-
acteristics (e.g., type/frequencyladministration) of the instrument(s) used to assess the exposure and outcome variables
were not reported by the reviews, we'inferred them based on the original development of each reported measure/scale.

We used a citation matrixtasidentify relevant primary studies reported by multiple systematic reviews, and calculated
the ‘corrected covered area’ using methodology from Pieper et al. [43] to measure the extent of overlap (0—100%) across
included systématic /reviews.

Publication bias

We reported publication bias as assessed by the included reviews. Where we were able to synthesise data from
meta-analyses, small study effects were to be assessed using Egger’s test [44].

Deviations from protocol

We made four deviations from the protocol due to methods that emerged as redundant during the review process: 1)
amendment to exclude non-systematic narrative reviews, in line with Cochrane guidance [39]; 2) removal of SWiM [45]
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reporting guidelines for narrative synthesis, as these are intervention-focused; 3) removal of GRADE [46] appraisal, as we
included a separate quality/risk of bias assessment using AMSTAR-2; and 4) removal of the English language screening
restriction.

Results
Search and screening

Our initial search identified 2601 records (Fig 1), of which 26.9% (n=700) were duplicates. The remaining,1901 records
were screened, 86.6% (n=1647) of which were excluded at title screen (IRR=0.85), 9.9% (n=188) atabstract screen
(IRR=0.83) and 3.1% (n=259) at full text screen (IRR=0.82). We were unable to obtain the full text fortworecords despite
exhaustive searches, leaving five reviews (0.3%) that met inclusion criteria. We identified two additionalreviews that met
inclusion criteria during forward- and backward-citation screening, resulting in seven reviéws included in this umbrella
review [32,33,47-51].

Review characteristics

All seven reviews were published between 2003 and 2023 (Table 1), of which¥four (57%) included meta-analyses. Four
reviews (57%) included risk of bias assessments; two used the authors’.own measure:[48,49], one used the Effective
Public Health Practice Project (EPHPP) tool [50], and one used the Strengthening the Reporting of Observational Studies

( Original Search (up to March 2023) ) ( Updated Search (up to July 2024) ]
[ Identification of studies via datab and regi ] [ Identification of studies via other methods ] [ Identification of studies via datab and registers ]
—
i dentifi Records removed before - Hentifi ; Records removed before
& Records identified from: it Records identified from: Records identified from: screening:
o Databases (n = 2601) D 9: Citation searching Databases (n = 297) h
= uplicate records removed o Duplicate records
= (Embase n = 1054 =700 (n=1241) (Embase n = 136 removed (n = 24)
) ProQuest Central n = 584 (n =700) ProQuest Central n = 108
& i —> Records marked as Medli 4l N Records marked as
£ Mediine n = 406 inclialble by sutomaion odling W= ineligible by automation
H Google Scholar n = 400 loo!sg(n > Oy) Psyclnfon = 9) tools (n = 0)
= Psyelnfo n = 157) Records removed for other Records removed for
reasons (n = 0) other reasons (n = 0)
l
— l
Records screened Records excluded Records screened Records excluded
(n =1901) > | (n-1835) (n=273) »| (n=271)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
= (n =66) (n=2) (n=21) (n=0) (n=2) > (=0
=
[
o
(2}
Reports assessed for eligibility |y, | Reports excluded: :“el.:g:'l!“s assessed for > Reports excluded: Reports assessed for eligibility Reports excluded:
(n=64) Incorrect exposure 0 g= 21 ]y Incorrect outcomes (n=2) > Incorrect exposure
(n=37) (n=10) (n=1)
Incorrect publication type Incorrect publication Incorrect outcomes
(n=13) type (n=9) (n=1)
Incorrect outcomes (n = 6)
Not peer-reviewed (n = 3)
)
—
B Studies included in review
3 (n=7 . <
= Reports of included studies i -
= (n=7)
—J

Fig 1. PRISMA diagram to identify reviews included in this umbrella review. PRISMA diagram of search and screening results. The results
displayed for the original search (conducted in March 2023), also include the non-English language results which were re-screened in parallel with the
updated screen (conducted in July 2024) due to the updated methodology to remove the English Language only restriction.2.

https://doi.org/10.1371/journal.pmen.0000401.9001
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in Epidemiology (STROBE) checklist [47]. Using the AMSTAR-2 appraisal, we assessed reviews as low (n=2, 29%)
[47,50] or critically low (n=5, 71%) [32,33,48,49,51] quality (S1 Table). This was driven by: no prior registration of reviews
guidelines (n=2) [49,51]; not accounting for individual studies’ risk-of-bias in the review interpretation or discussion of
results (n=4, 57%) [32,33,48,51], and; no or unsatisfactory risk of bias assessments for included primary studies (n=6,
AMSTAR-2 guidelines). The percentage of total AMSTAR-2 items met by each review ranged from 6% [38] to 75% [47]
(S1 Table), with three reviews [47,49,50] meeting 50% or more.

The identified reviews reported heterogenous measures and definitions of psychosis risk and racial/ethni¢c\discrimina-
tion (Table 2), meaning we were unable to perform meta-analyses in the present umbrella review.

Primary study characteristics

The seven included reviews reported 516 total papers (before de-duplication) of which22 papersf[27,29-31,52—69]
reported on 23 primary studies (Kong [52] reported two relevant studies) containing original data on racial/ethnic discrim-
ination and psychosis. Four reviews did not report or disaggregate primary study characteristics or results for psychosis
alone, though we were able to obtain this disaggregated data from the authors of three of these four reviews [48-50]. The
author of the fourth review [51] could not provide further relevant datagbasedéon information from the review, we believe it
did not identify any relevant primary studies on psychosis and racial/ethnic¢ discrimination.

The overlap in the 23 primary studies reported by the reviewsfwas very high (‘corrected covered area’=15.9%; Fig
2A). This overlap reduced the amount of missing primary study,parti¢ipant characteristics where under-reported in some
reviews. Nevertheless, review reporting of some characteristics, such as participant age and gender, remained low at 52%
and 57%, respectively (Fig 2B). The 23 studies were pablished between 1999—-2023 and were conducted in the US (n=8,
35%), United Kingdom (UK) (n=7, 30%), The Netherlands{n=>5, 22%), Norway (n=1, 4%), or Romania (n=1, 4%) (Table
2); the location for one study was not reported [53]. Most study designs were cross-sectional (n=20, 87%), while only two
[52,54] (9%) were longitudinal.

Participant characteristics

Four reviews [33,47,49,50] reported atotal of 40,300 participants from the 22 primary studies they represented (Table 3);
no review reported the sample size from the rémaining relevant primary study [58]. Only one review [50] reported mean
ages of participants, available from¢12 of the 16 primary studies it included; mean ages ranged from 19.9 to 44.0 years,
with a median of 37.9 years. Only one seview [50], representing 13 of the 16 primary studies it included, reported on
participant gender balance (n=10;209 female (54.7%), n=8,459 male (45.3%)). Three reviews [33,47,50], representing 21
primary studies, included 34,250;participants (85.0%) from racialised backgrounds. However, only one review reported the
specific racial/ethniébackgrounds of participants [50], available from all 16 primary studies it included, as: African Amer-
ican/Black/Affican/Caribbean (22.9%); Asian (including Turkish)/Asian American (29.2%); Hispanic/Latine (1.4%); Irish
(5.4%); Surinamese (0.2%); White (excluding Irish) (11.9%); and Other backgrounds (1.0%). Four reviews [32,48,49,51]
provided no information on participants’ specific racial/ethnic backgrounds from the primary studies they included.

Exposure definitions

Exposure to racial/ethnic discrimination was defined variously across primary studies: perceived racial/ethnic discrimi-
nation (n=18, 78%) [27,30,31,52-57,59—-67]; perceived racial/religious discrimination (n=3, 13%) [29,68,69]; perceived
ethnic discrimination and acceptance (n=1, 4%) [52], or; not reported (n=1, 9%) [58]. Various instruments were used
to assess racial/ethnic discrimination, the most common of which were self-report questionnaires (author’s own or
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Table 2. Characteristics of the primary studies identified by the reviews included in this umbrella review.

Variable Number of Groups Number of pri- % primary
reviews reporting’ mary studies studies
Publication year 6 1999-2003 3 13
2004-2008 4 17
2009-2013 6 26
2014-2018 9 39
2019-2023 1 4
Study design 4 Cross-sectional 20 87
Prospective 9
Not reported 4
Location of 4 Romania 4
studies The Netherlands 22
Norway 4
UK 30
us 35
Not reported 4
RoB assessment colname="col2">7 Authors own — results repor 4
tool Authors own — results 6 13
EPHPP 16 36
18 40
Not Reported 3 7
Exposure 5 Perceivedyraci 18 78
3 13
1 4
1 4
Exposure 2 ‘ﬂ 3 13
instrument(s)? y eport questionnaire (author’s own 6 26
easure or author details not reported)
Self-report questionnaire (unspecified, 7 30
not author’s own measure)
PRS 1 4
Racial Life Events Schedule 1 4
EDS 2 9
PEDQ-CV 1 4
Not reported 2 9
Exposure Everyday/day-to-day 3 13
frequency? Past week 1 4
Past 3 months 1 4
Past year 1 4
In current situation (i.e., in current job) 1 4
Lifetime 6 26
Not specified/Not reported 13 57
(Continued)
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Table 2. (Continued)

Variable Number of Groups Number of pri- % primary
reviews reporting’ mary studies studies
Type of discrimi- N/A Everyday discrimination 3 13
nation measured?? Interpersonal discrimination 13 57
Work/school-related discrimination 8 35
Institutional discrimination (e.g., related 5 22
to housing, medical care, loss of job)
Group/vicarious discrimination 2 9
Not specified/Not reported 10 43
Outcomes 4 Psychotic outcomes in clinical samples 6, 26
Psychotic-like/psychotic experiences in 26
non-clinical samples
Psychotic symptoms in non-clinical 48
samples
Outcome 2 BSI 2 9
instrument(s)? cIs 4
WHO-CIDI (including versio 3 13
1 4
2 9
1 4
1 4
1 4
1 4
ding SCI-PANSS) 2 9
PQ (inclu full version and the 6 26
16-item version, PQ-16)
5 22
1 4
reported 2 9
Administration of N/A Interview/clinician rated (including from 1 38
measure?* case notes)
Self-administrated questionnaire 16 55
Not specified/Not reported 2 7

2The total percentage fo
across more tha @
3Not applicable as‘thes

RoB =Risk of bias.

ariables were generally inferred from relevant exposure/outcome instruments rather than reported by the reviews.

e was six, as one of the included reviews did not report and provide any data even though it met inclusion
evant primary studies.

Exposure measures: EDS =Everyday Discrimination Scale; EOD =Experiences of Discrimination; PEDQ-CV =Perceived Ethnic Discrimination Ques-
tionnaire - Community Version; PRS =Perceived Racism Scale.

Outcome measures: BS|=Brief Symptom Inventory; CASH = Comprehensive Assessment of Symptoms and History; CIS = Clinical Interview Schedule;
IRAOS =Instrument for Retrospective Assessment of the Onset of Schizophrenia; OCCPI=Operational Criteria for Psychotic lliness; PAlI=Personality

Assessment Inventory; PANSS =Positive and Negative Syndrome Scale; PQ=Prodromal Questionnaire; PS=Paranoia Scale; PSQ=Psychosis Screen-
ing Questionnaire; SCI-PANSS = Structured Clinical Interview for Positive and Negative Syndrome Scale; SCID-| = Structured Clinical Interview for DSM-
IV; SSPS = State Social Paranoia Scale; WHO-CIDI=Composite International Diagnostic Interview.

https://doi.org/10.1371/journal.pmen.0000401.t002
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Fig 2. Citation matrix of overlap in reporting of primary studies by the included reviews. Citation matrix showing the overlap in reporting of
primary studies by the included reviews. A) Shows the primary studies reported per review denoted by an ‘X’. B) Shows the percentage of all charac-
teristics reported within each review (primary study participant characteristics: year of publication, study design, location, risk of bias, total participants,
participant age, participant gender, number of participants from a racialised background, participant’s racial/ethnic backgrounds; exposure: variable and
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instrument; and outcome: variable and instrument) reported within each review. C) Provides an overview of reporting of participant characteristics only
from each review. D) Provides an overview of the reporting of participant characteristics, exposure variable and outcome variable only. For figs B-D: the
colours denote the extent of reporting: Red =data for 0-49% characteristics reported; Orange =data for 50-74% characteristics reported; Yellow =data
for 75-99% characteristics reported; Green=data for 100% characteristics reported. The percentage reported does not include data provided separately
by authors for the purpose of this review. To note, several papers are cited differently between reviews. As such, Anglin [55] is reported as Anglin et al.,
2014b in Pearce et al. [50]; Anglin [56] is reported as Anglin et al., 2016 in Pearce et al. [50]; Oh [57] is reported as Oh, 2016 within the primary study
characteristics tables in Bardol et al. [47]. Additionally, Kong [52] is shown twice as the paper includes two relevant studies.

https://doi.org/10.1371/journal.pmen.0000401.g002

Table 3. Participant characteristics from the primary studies, as reported by reviews included in this umbrella review.

Number of reviews | Groups Total Mean Median Range (min % of
reporting — max) participants
Number of participants 4 40,300 1831.8 631 70=8990
Number of participants from |3 34,250 1,427 1 295 20-8990 85.0
racialised backgrounds
Racial/ethnic background 1 African American/ Black/ |9,220 512.3 211 10-4083 229
African/ Caribbean
Asian (including Turkish)/ | 11,776 512.0 642 12-1306 29.2
Asian American
Hispanic/ Latine’ 544 135.9 156 76-156 14
Irish 2,479 726.4 728 724-728 5.4
Other 404 44.9 20 10-100 1.0
Surinamese 87 28.9 32 21-34 0.2
White (excluding Irish) 4804 480.4 24 2-2975 11.9
Not Reported 11,285 1612.1 267 0-8990 28.0
Age (years) 1 13,562 37.92 19.90—44.00
Gender 1 Female 10,209 2609.72 96 18-3,834 54.7
Male 8,459 2246.42 175 32-3,423 45.3

Participant characteristics of the included 23 primary studies'as reported by'the included reviews.

‘Number of reviews reporting’ refers to the number of reViews thatmeported data for the given characteristic. The total number of possible reporting
reviews was six, as one of the included reviews did not'repoftor provide any data.

"The original reporting of this category included the gendered term‘latino’, which we have reported instead as ‘latine’ as a preferred, non-gendered term.
°These are given as the weighted mean (by study size).

https://doi.org/10.1371/journal.pmen.0000404°1003

[62,64,66] discrimination.

Outcome definitions

(including studies observing psychotic-like/psychotic experiences and symptoms). Thirteen different psychosis instruments
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were used across these studies, or were not reported (n=2, 9%) [53,58], the most common of which

Effects of racial/ethnic discrimination on psychosis

Five reviews explicitly reported the association between racial/ethnic discrimination and psychosis, all finding evidence
meta-analysis reported statistically significant positive associations between racial/ethnic discrimination and psychosis
[47], including between perceived ethnic discrimination and either psychotic symptoms (pooled unadjusted OR (k[num-
ber of studies in the meta-analysis]=9) 1.82, 95% CI 1.41, 2.36; pooled adjusted for sociofdemographicfactors OR 1.77,
95% CI 1.26, 2.49) or psychotic experiences (pooled OR (k=7) 1.94, 95% CI 1.42, 2.67), thodgh between-study hetero-
geneity, as reported, was high (1?=79.08; Q(7)=33.47; p<0.0001). The second meta-analysisialso reported a statistically
significant correlation between perceived ethnic discrimination and psychotic symptoms (k=4;r=0.21, 95% CI 0.08, 0.33,
z=3.15, p=0.002) [48]; but, as reported, in a sensitivity analysis the authorsfeund that excluding one effect size affected
the robustness of the association (r=0.22, z=1.79, p=0.074).

The other two reviews only included psychosis as part of a broadersmentalthealth category (e.g., “Other mental health
symptoms” including paranoia, psychoticism [49], or “Psychiatric Symptomis (somatic, posttraumatic stress disorder,
obsessive-compulsive disorder, psychotic processes, paranoia,fut not anxiety or depression)” [51]). The meta-analyses
from these reviews reported statistically significant correlations betweensincreased raciallethnic discrimination and worse
mental health symptoms (k=11, r=-0.21, 95% CI -0.29, -0#2) [49], or psychiatric symptoms (k=12, r=0.27, 95% CI 0.20,
0.34) [51]. Furthermore, five of the six relevant primary‘studies [60—62,67,68] from one of these reviews [49] were also
reported by two other included reviews [47,50] (Fig 2) which both did disaggregate data for psychosis and also found
evidence of an effect of racial/ethnic discrimination on psychesis.

Results by outcome

Psychotic outcomes in clinical samples

racial/ethnic discrimination and psychosis in clinical samples.

Incidence of psychotic disorder. Twofstudies, both conducted in The Netherlands, investigated incidence of
psychotic disorder, with differing results. The first study found a positive association between interpersonal racial/ethnic
discrimination and incidenceofpsychotic disorders in 618 participants [30], and was rated as good quality (by Bardol et
al. [47]) (S2 Table)aHowever, a second study found no differences in levels of either perceived interpersonal or vicarious
racial/ethnic discrimination‘in the year prior to onset of schizophrenia compared with controls, in a case-control study with
a sample of 263participants [31]. The study was rated as very good quality by Bardol et al. [47] and as moderate-strong
quality by Pearce etal. [50]. A third study found no relationship between perceived racial discrimination and the type of
diagnosis or course of iliness [54].

Psychotic symptoms. Three studies investigated the association between racial/ethnic discrimination and psychotic
symptoms in clinical samples with varied findings [61,65,67]. The first study investigated lifetime perceived racial/ethnic
discrimination in a small clinical sample of people with psychotic disorders (n=90) [61], and was rated as very good
quality by Bardol et al. [47] but mixed quality by Pearce et al. [50]. It reported a positive correlation with positive (r=0.26,
p<0.05), but not negative or cognitive symptoms. A second, smaller (n=70) survey (rated as average quality by Bardol et
al. [47]) of Romanian emigrants who had returned to Romania and subsequently been diagnosed with a
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Table 4. Observed associations and meta-analysis results, as reported by reviews included in this umbrella review.

Study ID Number of | Relevant Relevant outcome Overall | Focus of meta-analysis | k OR 95% CI | Heterogeneity
relevant exposure variable(s) associ- (LL,
studies variable(s) ation UL)
Bardol etal. |18 PED PS/PEs Positive | PED and PS 9 1.82 1.41, Overall:’
[47] associa-| (Pooled unadjusted) 2.36 12=79.08
tion Q(7) = 33.47
p<0.0001
PED and PS 1.77
(Pooled
adjusted?)
PED and PEs (Pooled) |7 1.94
Delusional symptoms 3 =0
Q(2) = 0.
p=0.72
Hallucinatory symptoms 1.29, 12=0
2.14 Q(2) =
p=0. 8
de Freitas et | 2 Perception Manifestation of symp-| Positive | PED and psycheésis =0.21 0.08, 12=26.77
al. [48] of ethnic toms of psychosis associa-| symptoms =3.15 0.33 Q=4.1
discrimination tion p=0.002 p=0.251
ivi r=0.22
z=1.79
p=0.074
Paradieset |6 Reported Other mental health Positive 11 |r=-0.2¢ -0.29, | Q-value=136.39
al. [49] racism symptoms (e.g., para- z=-4.72 -0.12 p-value
noia, psychoticism)? p-value=<0.001 Q=<0.001
Pearce et al. | 16 Perceived Psychosis/psychosis N/A | N/A N/A N/A
[50] racial symptoms
discrimination
Pieterse et | Not Perceived Psychiatric pto ositive | Racism and Psychiat- 12 | 0.27¢ 0.20, Not reported
al. [561] reported racism socia-| ric Symptoms (mean 0.34
n® weighted effect size (r,))
Williams and | 2 Racial Psychosis Positive | N/A N/A | N/A N/A N/A
Mohammed discrimination associa-
[33] tion
Williams et | 1 Perceive Positive | N/A N/A | N/A N/A N/A
al. [32] associa-
tion
Summary of the overall re included reviews. Meta-analytic results are presented as reported.
'"The heterogeneity has no to either of the specific analyses and is instead presented as an overall result as it was unclear from reporting
by the review which o analyses these results related to.
2Additional conte s provided by the review: ‘Adjusted for socio-demographic factors; n=5’
3The data include ‘Other mental health symptoms (e.g., paranoia, psychoticism)’ outcome did not disaggregate psychosis outcomes from

non-psychosis outcomes. Thus, preventing attribution of the results to psychosis alone.

“The association was defined by the authors as a statistically significant negative association — increased racism showed greater negative mental health.
As this is in alignment of our definition of a positive association (e.g., greater racism related to greater psychosis outcomes), we have referred to it as
such in this table.

5There were up to 12 studies reported in this psychiatric symptoms outcome. While this category is potentially not relevant for this umbrella review, the
author was unable to provide relevant data and therefore, we were unable to determine whether they had identified and included any primary studies on
racial/ethnic discrimination and psychosis.

5Additional context for this result was provided by the review: ‘A shifting unit of analysis approach was used for outcome type. Effect sizes for variable
levels not sharing subscripts are statistically significantly different (p <.05), using a Bonferroni-corrected significance level for six comparisons of.008.’

https://doi.org/10.1371/journal.pmen.0000401.t004
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non-affective psychotic disorder [67] found no association between PANSS total symptom severity and perceived racial/
ethnic discrimination (r=-0.005, 95%CI -0.240, 0.230, z=-0.041 p=0.967).

The only study of UHR participants found a positive association between perceived racial/ethnic discrimination and
prodromal psychotic symptoms (r=0.33, p=0.009), increased levels of perceived racial/ethnic discrimination in the UHR
group compared with controls (t=3.63, p<0.001), and a positive correlation between perceived racial/ethnic discrimination
and persecutory ideation in the whole sample (r=0.25, p=0.009) [65]. The study was rated as good quality by Bardol et al.
[47] and as mixed quality by Pearce et al. [50].

Psychotic outcomes in non-clinical samples

Overview. Six reviews [32,33,47-50] reported data relating to psychotic experiences [33,47,48,;80] and/or psychotic
symptoms [32,47-50] in non-clinical samples. The majority of reviews focused on positive’symptoms, including paranoia
[47,49,50], unusual thinking [47,50], and altered perceptions (including delusions and hallucinations)[47,50,57]. Two
reviews included cognitive disorganisation [47,50] as an outcome. None of the reviewsreported data on manic, negative
or depressive symptoms in the context of psychosis.

Main review findings. All six reviews found evidence of positive associatioans between racial/ethnic discrimination and
psychotic experiences or symptoms in non-clinical samples, with 13 of 16¢/primary-studies finding statistically significant

observing only non-statistically significant associations [63,68,69]. In theirfeviewsBardol et al. [47] presented meta-
analytical evidence for associations between perceived racial/ethnic discrimination and both delusional symptoms (OR
(k=3) 2.53, 95% CI 1.60, 4.01) and hallucinatory symptoms (OR (k=3)s1.65, 95% CI 1.29, 2.14), as reported in three
primary studies [27,57,64]; both meta-analyses showed lowtheterogeneity (Table 4).

Main primary study findings. The three largest studiés [57,60,64](each with over 4000 participants) all reported
statistically significant positive relationships between racial/€thnic discrimination and psychotic experiences (adjusted
OR 3.13, p<0.001) [60] or delusional and hallucinatory symptoms [57,64]. The largest of these studies [64] (n=8990),
also observed a dose-response relationship between greater levels of lifetime perceived racial/ethnic discrimination and
increased likelihood of psychotic experiences)j64].

Statistically significant positive asso€iations wereseported between perceived racial/religious discrimination (OR 1.57,

including studies that investigated specific outcomes such as delusional symptoms [27,57,64], hallucinatory symptoms
[27,57,64], paranoia [52,53,62], schizotypy[58] and attenuated positive psychosis symptoms [55,56,59].

More specifically, one study[62] observed statistically significant associations between racial/ethnic discrimination
and levels of paranoiadhat fell above’(r=0.24, p=0.008) or below (r=0.40, p<0.001) clinical thresholds for disorder in
a non-clinical sample ef 128 African-American participants. Further, a different study observed statistically significant
positive correlations,between racial/ethnic discrimination and both paranoid ideation (discrimination in the past year
r=0.25, derivéd p=0.,001; discrimination in lifetime r=0.25, derived p=0.002) and psychoticism (discrimination in the
past year r=0.17%4derived p=0.03; discrimination in lifetime r=0.16, derived p=0.05) [53]. Another study investigating
the association between perceived racial/ethnic discrimination and schizotypy in a group of 62 Moroccan migrants in The
Netherlands, found a statistically significant correlation in participants with a family history of psychopathology (r=0.51;
derived p=0.01), but not without (r=0.00) [58]. Additionally, three studies [55,56,59] conducted in the US in a sample of
644 undergraduate students from racialised backgrounds investigated lifetime perceived racial/ethnic discrimination and
attenuated positive psychosis symptoms (APPS) and distress associated with these symptoms, two of which reported
significant positive correlations related to APPS (r=0.211, p<0.001 [56]) and APPS-related distress [55]. The other study
[59] also found statistically significant correlations between racial/ethnic discrimination and increased risk/frequency of
cognitive disorganisation (r=0.229/r=0.234), unusual thinking (r=0.197/r=0.204), altered perceptions (r=0.199/r=0.196)

PLOS Mental Health | https://doi.org/10.1371/journal.pomen.0000401 September 24, 2025 17127




UNDER EMBARGO: September 24, 2025
11AM Pacific / 2PM Eastern / 7PM British Time

PLO§. Mental Health

and paranoia (r=0.204/r=0.210). Greater racial/ethnic discrimination frequency (r=0.249, p<0.001) and the number of
domains of racial/ethnic discrimination experienced (r=0.242, p<0.001) were also correlated with more attenuated posi-
tive psychosis symptoms [59].

Mediating and moderating factors. Three reviews [47,49,50] reported findings on the potential mediating and moderating
effects of social support, ethnic density, race-based rejection sensitivity, ethnic identity and self-esteem on the association
between racial/ethnic discrimination and non-clinical psychotic outcomes (S2 Text). Evidence varied, with two primary
studies observing moderating effects of social support [66] and ethnic density [63] on the relationship between racial/ethnic
discrimination and psychotic symptoms, but three primary studies finding no such effects for social support [68] or ethnic
density [27,60]. Two further primary studies found small, partial mediation of the relationship between lifetime, perceived
racial/ethnic discrimination and APPS by participants’ sensitivity to race-based rejection [55] and ethnic identity [56].

Results by exposure type

We could not draw overall conclusions on whether psychosis risk differed by type of discrimination experienced, as the
reviews generally did not distinguish between type; 57% of reported primary studies investigated interpersonal racial/ethnic
discrimination, as inferred from the instruments used (Table 2). Nevertheless, several reviews reported on specific exposures.

Work-related discrimination. Pearce et al. [50] reported a statistically significant relationship between both interpersonal
racism (OR 2.26, 95% CI 1.62, 3.14, p<0.001) and work-related discrimifiation{OR 1.46, 95% CI 1.06, 2.00, p=0.02) and
psychotic experiences in a UK study of 4281 participants [63]. Additionally; afprimany study, from three reviews [47,49,50],
reported positive relationships between verbal insults and job refusal, and psyehoétic symptoms in non-clinical participants [68].

Institutional/structural racism. Two reviews [47,50] reported a US<based study with 4384 participants which observed
relationships between potential markers of institutional/stru€tural‘racism police abuse, (adjusted OR 1.69, 95% CI 1.20,
2.39, p<0.01); being denied a promotion (adjusted OR1.44, 95% CI1.07, 1.95, p<0.05); or being denied a loan (adjusted
OR 1.93, 95% 1.16, 3.26, p<0.05) and increased lifetimexpSychotic experiences [57].

Verbal and physical attacks. Two primary studies investigated verbal and physical attacks in UK non-clinical samples.
The first, from two reviews [32,50], was condiicted in.a sample of 2507 participants and observed statistically significant
associations between both verbal racial abusey(OR 2.86, 95% CI 1.69, 4.83) and physical racial attacks (OR 4.77, 95% ClI
2.32, 9.80), and psychosis symptomsJ29]. The second study, from four reviews [33,47,48,50], also observed statistically
significant associations in 3446 partiCipants between 12-month perceived racial/ethnic discrimination (verbal abuse [OR
2.18, 95% CI 1.31, 3.63], and physical racial aftack [OR 2.94, 95% CI 1.14, 7.57]) and psychotic experiences [69].

Results by primary study characteristics
Study design

Most studies were cross-sectionatl (87%); only two studies reported prospective/longitudinal data [52,54]. The first, which
was reported by'twareviews [47,50], demonstrated a statistically significant relationship between lifetime perceived raciall
ethnic discrimination and paranoia in a non-clinical sample of 116 Asian American employees in the US [52]. The second,
reported by one‘review [50], found no evidence of an association between perceived racial discrimination and type of psy-
chotic disorder diagnosis (schizophrenia or affective psychosis), or course of illness (continuous or episodic) in a sample
of 147 participants with a psychotic disorder diagnosis in the UK [54].

Location of study

No review disaggregated results by country, and our synthesis of the relevant primary studies from these reviews did not
identify any systematic differences in the association between racial/ethnic discrimination and any psychosis outcome by
country.
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Racial/ethnic background

Five reviews [33,47-50] included investigations of whether the association between racial/ethnic discrimination and psy-
chosis outcomes differed by specific racial/ethnic background, with mixed findings (S3 Text). One review found evidence
of an association between perceived racial/ethnic discrimination and psychotic symptoms/experiences across four of the
racial/ethnic groups investigated (Bangladeshi, Black Caribbean, Indian and Pakistani), but no evidence found for the Irish
group [47]. Additional studies also reported evidence of positive associations between ethnic/racial discrimination and
psychosis outcomes for Black Caribbean [60,61,68,69], Indian [60], and Pakistani [68] groups in studies ‘conducted in the
UK [60,68,69] and Norway [61].

Publication bias

Two reviews found evidence of small study effects or publication bias [48,49], two did not'[47,547, and three did not per-
form quantitative synthesis to permit assessment [32,33,50].

Discussion
Principal findings

Systematic reviews found consistent evidence of associations betweendacial/ethnic discrimination and increased risk of
psychotic disorders, symptoms and experiences, as hypothesised. Nonetheless, review quality was low or critically low,
sometimes with high levels of heterogeneity in meta-analyses whiéhieould impact generalisability and reduce the robust-
ness of findings. Some reviews did not disaggregate findings for psychosis, and we found some evidence of publication
bias. Most primary studies were cross-sectional and based on small samples. This suggests that more robust, longitudinal
primary studies are required to establish the causal impact of raciallethnic discrimination on psychosis. Additionally, no
studies were conducted outside of Europe or the US, raisingfissues of generalisability.

In general, the evidence base was larger and more consistent for psychotic experiences/symptoms in non-clinical
samples than in clinical samples, although both provided evidence of positive associations. The largest effect sizes
reported (correlation coefficients and odds ratiosgfespectively) were observed in non-clinical settings between perceived
racial/ethnic discrimination and schizotypy in participants with a family history of psychopathology (r=0.51; derived
p=0.01) [58] and between physical racial attacksand psychosis symptoms (OR 4.77, 95% CI 2.32, 9.80) [29]. Several
other studies also observed largeyoddsiratios of at least 2.00 [60,63,69]. The largest effect size reported in the clinical
setting was observed betweenfperceivedsracial/ethnic discrimination and prodromal psychotic symptoms in UHR partici-
pants (r=0.33, p=0.009) [65]aln the limited data available, patterns of positive associations were also evident for several
racialised groups independently(Bangladeshi, Black Caribbean, Indian and Pakistani). There were insufficient data to
answer the remaining questions around impact of racial/ethnic discrimination type, country, and study design, on the
association.

Limitations

First, our review may have amplified publication bias, by including reviews and primary studies with risk or evidence of
such bias. Nevertheless, the applicability of the AMSTAR-2 tool for non-intervention focused reviews has been ques-
tioned [41], with high proportions of reviews based on observational data consistently assessed as low quality under
AMSTAR-2, despite contrary evidence of their robustness [67,70]. For this reason, we also calculated the percentage of
total AMSTAR-2 items met by each to provide a potentially more nuanced overview of each review’s quality. We also note
that two reviews [31,32] were undertaken before the development of PRISMA guidelines, meaning that AMSTAR-2 criteria
were applied retrospectively. Additionally, we were unable to directly assess small study effects due to the lack of sufficient
data to conduct our own meta-analyses.
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Second, as we followed best practice in umbrella reviewing — to report only data from the reviews themselves — this
also introduced the potential to have exacerbated errors or misreporting in the original reviews, and thus the potential to
miss or incorrectly report findings.

Third, although we comprehensively searched four major databases (Medline, Embase, PsycINFO, ProQuest Central),
our additional search of Google Scholar was limited to the first 400 records (50 from each search concept) due to resourc-
ing constraints (see S1 Text). While there is a small possibility we missed unpublished reviews, reviews only indexed in
Google Scholar, or those in the grey literature, our backward- and forward- citation searches would have been very likely
to alert us to any relevant extant reviews we had missed in our original search; this process led to the identification of two
published reviews we included in this umbrella review, but no relevant grey literature, suggesting the impact of omitting
the grey literature in our study design would have been small.

Finally, it was beyond the scope of our review to include reviews of broader structural factors (i.e., income, education,
housing, poverty) and psychosis that may themselves be determined by systemic and institutional forms of racism; there
is increasing evidence that these racially-determined social inequalities could explain‘much of thefexcess risk in psycho-
sis [20]. Indeed, the public mental health impact of systemic forms of racism on psychosisimay-be just as substantial as
the pernicious impact that interpersonal racism plays in the aetiology of psychosis [21,70,71]. We therefore suggest our
findings are likely to be an under-representation of the total effect of all forms of racism,on psychosis.

Evidence in context and implications

The findings from our review indicate a relationship between racial/ethnic discrimination and psychosis. This potentially
supports theories about the pernicious role that racism plays in.explaining a substantial portion of the large ethnic dispar-
ities observed in psychosis risk that have been consistentlymebserved in many marginalised ethnic and migrant groups for
over 170 years [72]. Despite this, our review reveals that much of the current evidence, when systematically appraised,
suffers from substantive methodological issues, and possible publication bias. We also noted that the field is occasionally
hampered by problems of nomenclature; for example, a previous umbrella review purported to investigate the association
between racial/ethnic discrimination and psyghosis in “Black people and people of color”, but whose participants included
only migrants [73]. This may be a legacy of migration-focused research in the field, but the narrative language we adopt
must reflect and carefully disentangle disparate expefiences of migration and racial/ethnic marginalisation.

scope of this review. Earlier selective reviews often considered racial/ethnic discrimination alongside the other main
hypotheses for excess psychosis risk amonAgst migrant and racialised ethnic groups [14,37,74,78]. Here, experiences of
racism or racial/ethnic discrimination wefe contextualised alongside other social determinants of health, including lower
socioeconomic status and neighbourhood-level social inequalities, potential examples of the aforementioned structural
and systematic form§ of racism.in housing, education, employment and income domains that may exacerbate inequalities
in psychosis outeomes by race and ethnicity [37,74]. More recent selected reviews have focussed more explicitly on the
potential roledor various forms of racial/ethnic discrimination, including structural racism, to account for higher levels of
psychosis in samefracialised ethnic groups [19,21,70], particularly in the US context [19,21].

Our findings also,cohere with the wider literature that supports an association between different forms of racial/ethnic
discrimination and other mental health outcomes, especially depression and anxiety [24,79-82]. Four reviews included in
this umbrella review also reported evidence of positive associations between racial/ethnic discrimination and depression
(major depression or symptoms) [32,33,48,49], anxiety (generalised anxiety disorder or symptoms) [32,33,49] and poorer
overall mental health [32,33,48,49].

Together, these findings add to our wider understanding of the deleterious and persistent impact of racism on mental
health. Yet, racism is a putatively modifiable risk factor, and thus we can investigate targetable points on which to inter-
vene to reduce inequities in mental ill health. There is already evidence that the geopolitical environment can play a role
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in exacerbating racial injustice and disparities in mental health [19,82], however, these same institutions and policymakers
are also instrumental if we wish to drive equitable public mental health, where socially-just policymaking in education,
housing, employment and health will be fundamental to improving mental health in racialised groups.

Our findings have potential implications for clinical practice. As psychosis has a young median age of onset (25 years
old) [83] and a younger age for psychotic-like experiences [84], psychosocial interventions that help people poten-
tially exposed to discrimination could be focused on children and adolescents to foster social support and collective
self-esteem, which have been shown to decrease psychosis risk in those who have experienced racism[£2,66,85]. Ado-
lescents and adults exposed to racism should continue to receive these interventions after onset and diagnosis, including
approaches that target the impact of racism through education and racial stress/trauma-focused CBT\[19];As part of a
holistic approach, such reform would need to be accompanied by evidence-based anti-racism training'to educate clinical
staff on the impacts of racism on health and improve their competencies in discussing racism experienees, as well as to
prevent them re-traumatising or further exposing those receiving care, all of which also benefit the arganisations providing
care [86].

Interventions should also be holistic, both targeting systems that generate racismito address the structural conditions
that permit experiences of racism to perpetuate, and to provide support to individuals to help’ mitigate the negative psy-
chological impacts of racism. An example of a new national intervention from the'UK.is\the Patient and carer race equality
(PCREF) framework [87], which has been developed in collaboration with patients, carers and community organisations
and introduced across NHS England Trusts. This anti-racism frameworkiaims to provide Trusts with the tools to interro-
gate and tackle racism within their practices and policies to addréss the current racial/ethnic inequalities. Interventions
could also look to support culturally- and community- grounded, early/intervention for those experiencing or at risk of expe-
riencing racial/ethnic discrimination, such as the programmes, described and discussed by Jones and Neblett [88]. Since
experiences of racial/ethnic discrimination can differ by/country and‘both between and within racialised groups [21,89-92],
such interventions should provide specific support relating 16 their experiences. Additionally, we need more research
investment to understand the most appropriate intersectional interventions to prevent mental ill health in people who face
discrimination as a result of multiple intersecting marginalised identities, including by sexuality, gender, and religion [92].

Recommendations for future research

Discussions and education around racismsshould not be limited to clinical practice but are a vital issue for researchers in a
field that occupies the nexus of medicine, science and the social sciences. Conversations about racism can still be fraught
with disbelief and denial [93,94], and'whiléthis review presents findings that should further help combat this, a recent
review demonstrated the continuéd issué of racial bias within scientific publishing itself [95]. Therefore, continued publica-
tion by journals and academics onithé impact of racism is also integral to driving understanding, education and change.

Beyond this, the évidencein, this review calls for more investment in rigorous, longitudinal research in diverse popula-
tions and settingsmas well as stronger adherence to reporting guidelines for both primary studies and systematic reviews.
Longitudinal study designsimay help us to elucidate whether there are specific times in the life course when experiences
of racial/ethnic'disérimination are most impactful, as well as to explore the mechanisms underlying the association. How-
ever, racism is a pervasive yet personal experience which cannot be wholly captured through longitudinal studies, and
explorations outside of such rigid methodologies may be better suited to understanding the full reality and human experi-
ence of racism, and therefore its impacts on mental health.

Several studies and reviews have posited that mechanisms such as allostatic load [96—-98], altered threat processing
[99-101] or changes to social cognition [20,102] could potentially link racism neurobiologically to various mental health
outcomes and should be explored. Additionally, further exploration into potential protective factors — such as ethnic den-
sity, racial identity, racial socialisation and cultural worldview [19,88] — will also be important in elucidating further putative
prevention strategies to tackle ethnic and racial inequalities in mental health.
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Conclusion

This umbrella review provides consistent evidence of associations between racial/ethnic discrimination and psychosis

in both clinical and non-clinical populations. There was a greater evidence base for the latter with 13 of the 16 primary
studies included observing statistically significant positive associations and several of those reporting large odds ratios of
at least 2.00 [29,60,63,69]. These findings may help to explain the excess risk seen in racialised groups in many countries
across Europe [28] as well as in the US, Canada and Australia.

Despite this, we observed notable issues in the extant literature, including methodological heterogeneity, review quality
and a focus on interpersonal racism over other forms including structural and institutional racism. Wewecommend the
need for high quality, longitudinal research that explores the mechanisms and interventions that, respectively, could pro-
duce and prevent excess psychosis risk that arise after pervasive exposure to multiple, ongeing fofms of racism in society.
The findings of this umbrella review point towards a role for holistic approaches to clinicalpractice which include targeted
interventions for those who may experience racial/ethnic discrimination, education for. clinigal'staff ofr the impact of racism
and how to avoid re-traumatising those receiving care, as well as interventions thatitarget theisystems that uphold and
enable racism. Future research should also aim to identify protective factors which can belintegrated into clinical interven-
tions and policy to improve people’s mental wellbeing and tackle racism.

Supporting information
S1 Checklist.
(DOCX)

S1 Text. Umbrella Review Search Strategy.
(DOCX)

S2 Text. Additional Results: Mediators/Moderators of the association between racial/ethnic discrimination and
psychosis outcomes in non-clinical samples.
(DOCX)

S3 Text. Additional Results: Results’by Racial/Ethnic Background.
(DOCX)

S1 Table. AMSTAR-2 Appraisal. Results ofthe AMSTAR-2 risk of bias assessment and overview of the total AMSTAR-2
items met by each review.
(DOCX)

S2 Table. Primary Studies Risk of Bias. Summary of risk of bias assessments and scores of the included primary stud-
ies, as conductedsand reported by the reviews within which they were reported.
(DOCX)

Acknowledgments

The authors would like to acknowledge the work of Dr Debora Marletta, Training and Clinical Support Librarian at UCL
Library Services, who supported with the systematic search strategy.

Author contributions
Conceptualization: India Francis-Crossley, Lasana Harris, Juliana Onwumere, James B. Kirkbride.
Data curation: India Francis-Crossley, Georgie Hudson.

PLOS Mental Health | https://doi.org/10.1371/journal.omen.0000401 September 24, 2025 22127



http://journals.plos.org/mentalhealth/article/asset?unique&id=info:doi/10.1371/journal.pmen.0000401.s001
http://journals.plos.org/mentalhealth/article/asset?unique&id=info:doi/10.1371/journal.pmen.0000401.s002
http://journals.plos.org/mentalhealth/article/asset?unique&id=info:doi/10.1371/journal.pmen.0000401.s003
http://journals.plos.org/mentalhealth/article/asset?unique&id=info:doi/10.1371/journal.pmen.0000401.s004
http://journals.plos.org/mentalhealth/article/asset?unique&id=info:doi/10.1371/journal.pmen.0000401.s005
http://journals.plos.org/mentalhealth/article/asset?unique&id=info:doi/10.1371/journal.pmen.0000401.s006

UNDER EMBARGO: September 24, 2025
11AM Pacific / 2PM Eastern / 7PM British Time

PLOK. Mental Health

Investigation: India Francis-Crossley, Georgie Hudson.

Methodology: India Francis-Crossley, Lasana Harris, Juliana Onwumere, James B. Kirkbride.
Project administration: India Francis-Crossley.

Supervision: Juliana Onwumere, James B. Kirkbride.

Validation: India Francis-Crossley, Georgie Hudson, James B. Kirkbride.

Visualization: India Francis-Crossley.

Writing — original draft: India Francis-Crossley.

Writing — review & editing: India Francis-Crossley, Georgie Hudson, Lasana Harris, Juliana @awumere, James B.
Kirkbride.

References

1. GBD 2019 Mental Disorders Collaborators. Global, regional, and national burden of 12 mental disorders.in 204 countries and territories, 1990-
2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry. 2022;9(2):137=50. https://doi.org/10.1016/S2215-
0366(21)00395-3 PMID: 35026139

2. Hjorthgj C, Stirup AE, McGrath JJ, Nordentoft M. Years of potential life lost and life expectancy ifischizophrenia: a systematic review and
meta-analysis. Lancet Psychiatry. 2017;4(4):295-301. https://doi.org/10.1016/S2215:0366(17)30078-0'PMID: 28237639

3. NICE. Psychosis and schizophrenia in children and young people: recognition and management, 2013.

Correll CU, Solmi M, Veronese N, Bortolato B, Rosson S, Santonastaso P, etralaPrevalence, incidence and mortality from cardiovascular disease
in patients with pooled and specific severe mental iliness: a large-scale meta-analysis of 3;211,768 patients and 113,383,368 controls. World Psy-
chiatry. 2017;16(2):163-80. https://doi.org/10.1002/wps.20420 PMID: 28498599

5. Cunningham C, Peters K, Mannix J. Physical health inequities in peeple withsevere mental illness: identifying initiatives for practice change.
Issues Ment Health Nurs. 2013;34(12):855-62. https://doi.org/10¢3109/04612840.2013.832826 PMID: 24274241

6. Degnan A, Berry K, Humphrey C, Bucci S. The relationship between stigma and subjective quality of life in psychosis: A systematic review and
meta-analysis. Clin Psychol Rev. 2021;85:102003. https://doi.org/#0:1016/j.cpr.2021.102003 PMID: 33730660

7. Selten J-P, van der Ven E, Termorshuizen F. Migration.and psychosis:a meta-analysis of incidence studies. Psychol Med. 2020;50(2):303—13.
https://doi.org/10.1017/S0033291719000035 PMID§30722795

8. Jongsma HE, Turner C, Kirkbride JB, Jones PB. Internationaliincidence of psychotic disorders, 2002-17: a systematic review and meta-analysis.
Lancet Public Health. 2019;4(5):e229-44. htips.//dot.0rg/10.1016/S2468-2667(19)30056-8 PMID: 31054641

9. Kirkbride JB, Errazuriz A, Croudace TJ /Morgan C, Jackson D, Boydell J, et al. Incidence of schizophrenia and other psychoses in England,
1950-2009: a systematic review and meta-analyses: PLoS One. 2012;7(3):€31660. https://doi.org/10.1371/journal.pone.0031660 PMID:
22457710

10. vander Ven E, Olino TM, DiehlK, Nufiez SM,{Fhayer G, Bridgwater MA, et al. Ethnoracial Risk Variation Across the Psychosis Continuum in the
US: A Systematic Review and'Meta-Analysis, JAMA Psychiatry. 2024;81(5):447-55. https://doi.org/10.1001/jamapsychiatry.2023.5497 PMID:
38381422

11. Kirkbride JB, Hameed¢Y, loannidis K; Ankireddypalli G, Crane CM, Nasir M, et al. Ethnic Minority Status, Age-at-Immigration and Psychosis Risk
in Rural Environmeiits: Evidence From the SEPEA Study. Schizophr Bull. 2017;43(6):1251-61. https://doi.org/10.1093/schbul/sbx010 PMID:
28521056

12. Schwartz RG{ Blankenship'DM. Racial disparities in psychotic disorder diagnosis: A review of empirical literature. World J Psychiatry.
2014;4(4)133-40. hitps://dot.org/10.5498/wjp.v4.i4.133 PMID: 25540728

13. Dykxhoorn J; Kirkbride JB. Psychoses sans Frontieres: towards an interdisciplinary understanding of psychosis risk amongst migrants and their
descendants. Epidemiol Psychiatr Sci. 2019;28(2):146-52. https://doi.org/10.1017/S2045796018000501 PMID: 30208980

14. Sharpley M, Hutchinson G, McKenzie K, Murray RM. Understanding the excess of psychosis among the African-Caribbean population in England.
Review of current hypotheses. Br J Psychiatry Suppl. 2001;40:s60-8. https://doi.org/10.1192/bjp.178.40.s60 PMID: 11315227

15. Hickling FW, McKenzie K, Mullen R, Murray R. A Jamaican psychiatrist evaluates diagnoses at a London psychiatric hospital. Br J Psychiatry.
1999;175:283-5. https://doi.org/10.1192/bjp.175.3.283 PMID: 10645332

16. Jarvis GE. The social causes of psychosis in North American psychiatry: a review of a disappearing literature. Can J Psychiatry. 2007;52(5):287—
94. https://doi.org/10.1177/070674370705200503 PMID: 17542379

17. Lewis G, Croft-Jeffreys C, David A. Are British psychiatrists racist? Br J Psychiatry. 1990;157:410-5. https://doi.org/10.1192/bjp.157.3.410 PMID:
2245273

PLOS Mental Health | https://doi.org/10.1371/journal.pomen.0000401 September 24, 2025 23127



https://doi.org/10.1016/S2215-0366(21)00395-3
https://doi.org/10.1016/S2215-0366(21)00395-3
http://www.ncbi.nlm.nih.gov/pubmed/35026139
https://doi.org/10.1016/S2215-0366(17)30078-0
http://www.ncbi.nlm.nih.gov/pubmed/28237639
https://doi.org/10.1002/wps.20420
http://www.ncbi.nlm.nih.gov/pubmed/28498599
https://doi.org/10.3109/01612840.2013.832826
http://www.ncbi.nlm.nih.gov/pubmed/24274241
https://doi.org/10.1016/j.cpr.2021.102003
http://www.ncbi.nlm.nih.gov/pubmed/33730660
https://doi.org/10.1017/S0033291719000035
http://www.ncbi.nlm.nih.gov/pubmed/30722795
https://doi.org/10.1016/S2468-2667(19)30056-8
http://www.ncbi.nlm.nih.gov/pubmed/31054641
https://doi.org/10.1371/journal.pone.0031660
http://www.ncbi.nlm.nih.gov/pubmed/22457710
https://doi.org/10.1001/jamapsychiatry.2023.5497
http://www.ncbi.nlm.nih.gov/pubmed/38381422
https://doi.org/10.1093/schbul/sbx010
http://www.ncbi.nlm.nih.gov/pubmed/28521056
https://doi.org/10.5498/wjp.v4.i4.133
http://www.ncbi.nlm.nih.gov/pubmed/25540728
https://doi.org/10.1017/S2045796018000501
http://www.ncbi.nlm.nih.gov/pubmed/30208980
https://doi.org/10.1192/bjp.178.40.s60
http://www.ncbi.nlm.nih.gov/pubmed/11315227
https://doi.org/10.1192/bjp.175.3.283
http://www.ncbi.nlm.nih.gov/pubmed/10645332
https://doi.org/10.1177/070674370705200503
http://www.ncbi.nlm.nih.gov/pubmed/17542379
https://doi.org/10.1192/bjp.157.3.410
http://www.ncbi.nlm.nih.gov/pubmed/2245273

UNDER EMBARGO: September 24, 2025
11AM Pacific / 2PM Eastern / 7PM British Time

PLOK. Mental Health

18. Littlewood R, Lipsedge M. Some social and phenomenological characteristics of psychotic immigrants. Psychol Med. 1981;11(2):289-302. https://
doi.org/10.1017/s0033291700052119 PMID: 7267871

19. Anglin DM. Racism and Social Determinants of Psychosis. Annu Rev Clin Psychol. 2023;19:277-302. https://doi.org/10.1146/annurev-clin-
psy-080921-074730 PMID: 36888999

20. Jongsma HE, Karlsen S, Kirkbride JB, Jones PB. Understanding the excess psychosis risk in ethnic minorities: the impact of structure and identity.
Soc Psychiatry Psychiatr Epidemiol. 2021;56(11):1913-21. https://doi.org/10.1007/s00127-021-02042-8 PMID: 34427699

21. Anglin DM, Ereshefsky S, Klaunig MJ, Bridgwater MA, Niendam TA, Ellman LM, et al. From Womb to Neighborhood: A Racial Analysis of Social
Determinants of Psychosis in the United States. Am J Psychiatry. 2021;178(7):599-610. https://doi.org/10.1176/appi.ajp.2020.20071091 PMID:
33934608

22. Baker SJ, Jackson M, Jongsma H, Saville CWN. The ethnic density effect in psychosis: a systematic review and multilevel meta=analysis. Br J
Psychiatry. 2021;219(6):632—43. https://doi.org/10.1192/bjp.2021.96 PMID: 35048877

23. Jeste DV, Malaspina D, Bagot K, Barch DM, Cole S, Dickerson F, et al. Review of Major Social Determinants of Health in ' Schizophrenia-Spectrum
Psychotic Disorders: Ill. Biology. Schizophr Bull. 2023;49(4):867—-80. https://doi.org/10.1093/schbul/sbad03 1¢PMID: 37023360

24. Chae DH, Yip T, Martz CD, Chung K, Richeson JA, Hajat A, et al. Vicarious Racism and Vigilance Duringthe COVID-19 Pandemic: Mental Health
Implications Among Asian and Black Americans. Public Health Rep. 2021;136(4):508-17. https://doi.org/10x1#7/00333649211018675 PMID:
34034574

25. Selten J-P, Cantor-Graae E. Social defeat: risk factor for schizophrenia? Br J Psychiatry. 2005;187:101-2ahttps//doi.org/10.1192/bjp.187.2.101
PMID: 16055818

26. Kaufman J, Khan M, Shepard Payne J, Mancini J, Summers White Y. Transgenerational Inheritance and Systemic Racism in America. Psychiatr
Res Clin Pract. 2023;5(2):60-73. https://doi.org/10.1176/appi.prcp.20220043 PMID: 37293142

27. ElBouhaddani S, van Domburgh L, Schaefer B, Doreleijers TAH, Veling W. Psychétic expeFiences among ethnic majority and minority adolescents
and the role of discrimination and ethnic identity. Soc Psychiatry Psychiatr Epidemiok, 2019;54(3):343-53. https://doi.org/10.1007/s00127-019-
01658-1 PMID: 30643926

28. Jongsma HE, Gayer-Anderson C, Tarricone |, Velthorst E, van der Ven EfQuattrone D, etal. Social disadvantage, linguistic distance, ethnic
minority status and first-episode psychosis: results from the EU-GEI casexcontrél'study.,Psychol Med. 2021;51(9):1536—48. https://doi.org/10.1017/
S003329172000029X PMID: 32122439

29. Karlsen S, Nazroo JY. Relation between racial discrimination, social class, and health among ethnic minority groups. Am J Public Health.
2002;92(4):624—31. https://doi.org/10.2105/ajph.92.4.624 PMID3,11919063

30. Veling W, Selten J-P, Susser E, Laan W, Mackenbach JP, Hoek HW. Discrimination and the incidence of psychotic disorders among ethnic minori-
ties in The Netherlands. Int J Epidemiol. 2007;36(4):764=8. https://doiierg/10.1093/ije/dym085 PMID: 17517810

31. Veling W, Hoek HW, Mackenbach JP. Perceived discrimination and the risk of schizophrenia in ethnic minorities: a case-control study. Social psy-
chiatry and psychiatric epidemiology. 2008;43:953-9.

32. Williams DR, Neighbors HW, Jackson JS. Ra€ial/ethnic discrimination and health: findings from community studies. Am J Public Health.
2003;93(2):200-8. https://doi.org/10.2105/ajph.93.2.200PMID: 12554570

33. Williams DR, Mohammed SA. Discrimination/@nd racial disparities in health: evidence and needed research. J Behav Med. 2009;32(1):20—-47.
https://doi.org/10.1007/s10865-0089185-0 PMID: 19030981

34. Akdeniz C, Tost H, Streit F, Haddad L, Wiist S;"Schafer A, et al. Neuroimaging evidence for a role of neural social stress processing in ethnic
minority-associated environmental risk. JAMA Psychiatry. 2014;71(6):672—-80. https://doi.org/10.1001/jamapsychiatry.2014.35 PMID: 24740491

35. Egerton A, Howes OD, Houle,S, McKenzié K, Valmaggia LR, Bagby MR, et al. Elevated Striatal Dopamine Function in Immigrants and Their Chil-
dren: A Risk Mechanism for Psychosis.'Schizophr Bull. 2017;43(2):293-301. https://doi.org/10.1093/schbul/sbw181 PMID: 28057720

36. Kirkbride JB, Barker Dy Cowden EiStamps R, Yang M, Jones PB, et al. Psychoses, ethnicity and socio-economic status. Br J Psychiatry.
2008;193(1):18=24. https:i//doi.org/10.1192/bjp.bp.107.041566 PMID: 18700213

37. Morgan C,.Charalambides My Hutchinson G, Murray RM. Migration, ethnicity, and psychosis: toward a sociodevelopmental model. Schizophr Bull.
2010;36(4):655—64. https://doi.org/10.1093/schbul/sbq051 PMID: 20513653

38. Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews»BMJ. 2021;372:n71. https://doi.org/10.1136/bmj.n71 PMID: 33782057

39. Pollock M, Fernandes RM, Becker LA, Pieper D, Hartling L. Chapter V: Overviews of Reviews. 2023. In: Cochrane Handbook for Systematic
Reviews of Interventions [Internet]. Cochrane. Version 6.4 (updated August 2023). Available from: www.training.cochrane.org/handbook

40. McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb). 2012;22(3):276-82. PMID: 23092060

41. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a critical appraisal tool for systematic reviews that include ran-
domised or non-randomised studies of healthcare interventions, or both. BMJ. 2017;358:j4008. https://doi.org/10.1136/bmj.j4008 PMID: 28935701

42. Puljak L, Bala MM, Mathes T, Poklepovic Pericic T, Wegewitz U, Faggion CM Jr, et al. AMSTAR 2 is only partially applicable to systematic reviews
of non-intervention studies: a meta-research study. J Clin Epidemiol. 2023;163:11-20. https://doi.org/10.1016/j.jclinepi.2023.08.021 PMID:
37659582

PLOS Mental Health | https://doi.org/10.1371/journal.pomen.0000401 September 24, 2025 24127



https://doi.org/10.1017/s0033291700052119
https://doi.org/10.1017/s0033291700052119
http://www.ncbi.nlm.nih.gov/pubmed/7267871
https://doi.org/10.1146/annurev-clinpsy-080921-074730
https://doi.org/10.1146/annurev-clinpsy-080921-074730
http://www.ncbi.nlm.nih.gov/pubmed/36888999
https://doi.org/10.1007/s00127-021-02042-8
http://www.ncbi.nlm.nih.gov/pubmed/34427699
https://doi.org/10.1176/appi.ajp.2020.20071091
http://www.ncbi.nlm.nih.gov/pubmed/33934608
https://doi.org/10.1192/bjp.2021.96
http://www.ncbi.nlm.nih.gov/pubmed/35048877
https://doi.org/10.1093/schbul/sbad031
http://www.ncbi.nlm.nih.gov/pubmed/37023360
https://doi.org/10.1177/00333549211018675
http://www.ncbi.nlm.nih.gov/pubmed/34034574
https://doi.org/10.1192/bjp.187.2.101
http://www.ncbi.nlm.nih.gov/pubmed/16055818
https://doi.org/10.1176/appi.prcp.20220043
http://www.ncbi.nlm.nih.gov/pubmed/37293142
https://doi.org/10.1007/s00127-019-01658-1
https://doi.org/10.1007/s00127-019-01658-1
http://www.ncbi.nlm.nih.gov/pubmed/30643926
https://doi.org/10.1017/S003329172000029X
https://doi.org/10.1017/S003329172000029X
http://www.ncbi.nlm.nih.gov/pubmed/32122439
https://doi.org/10.2105/ajph.92.4.624
http://www.ncbi.nlm.nih.gov/pubmed/11919063
https://doi.org/10.1093/ije/dym085
http://www.ncbi.nlm.nih.gov/pubmed/17517810
https://doi.org/10.2105/ajph.93.2.200
http://www.ncbi.nlm.nih.gov/pubmed/12554570
https://doi.org/10.1007/s10865-008-9185-0
http://www.ncbi.nlm.nih.gov/pubmed/19030981
https://doi.org/10.1001/jamapsychiatry.2014.35
http://www.ncbi.nlm.nih.gov/pubmed/24740491
https://doi.org/10.1093/schbul/sbw181
http://www.ncbi.nlm.nih.gov/pubmed/28057720
https://doi.org/10.1192/bjp.bp.107.041566
http://www.ncbi.nlm.nih.gov/pubmed/18700213
https://doi.org/10.1093/schbul/sbq051
http://www.ncbi.nlm.nih.gov/pubmed/20513653
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
www.training.cochrane.org/handbook
http://www.ncbi.nlm.nih.gov/pubmed/23092060
https://doi.org/10.1136/bmj.j4008
http://www.ncbi.nlm.nih.gov/pubmed/28935701
https://doi.org/10.1016/j.jclinepi.2023.08.021
http://www.ncbi.nlm.nih.gov/pubmed/37659582

PLOK. Mental Health

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.

56.
57.
58.

59.

60.

61.

62.
63.
64.
65.
66.

67.

UNDER EMBARGO: September 24, 2025
11AM Pacific / 2PM Eastern / 7PM British Time

Pieper D, Antoine S-L, Mathes T, Neugebauer EAM, Eikermann M. Systematic review finds overlapping reviews were not mentioned in every other
overview. J Clin Epidemiol. 2014;67(4):368-75. https://doi.org/10.1016/].jclinepi.2013.11.007 PMID: 24581293

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test. BMJ. 1997;315(7109):629-34.
https://doi.org/10.1136/bm;j.315.7109.629 PMID: 9310563

Campbell M, McKenzie JE, Sowden A, Katikireddi SV, Brennan SE, Ellis S, et al. Synthesis without meta-analysis (SWiM) in systematic reviews:
reporting guideline. BMJ. 2020;368:16890. https://doi.org/10.1136/bmj.|6890 PMID: 31948937

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: an emerging consensus on rating quality of evidence and
strength of recommendations. BMJ. 2008;336(7650):924—6. https://doi.org/10.1136/bmj.39489.470347.AD PMID: 18436948,

Bardol O, Grot S, Oh H, Poulet E, Zeroug-Vial H, Brunelin J, et al. Perceived ethnic discrimination as a risk factor for psychotic.symptoms: a sys-
tematic review and meta-analysis. Psychol Med. 2020;50(7):1077—-89. https://doi.org/10.1017/S003329172000094 X PMIB: 32317042

de Freitas DF, Fernandes-Jesus M, Ferreira PD, Coimbra S, Teixeira PM, de Moura A, et al. Psychological correlates of perceived ethnic discrimi-
nation in Europe: A meta-analysis. Psychology of Violence. 2018;8(6):712—25. https://doi.org/10.1037/vio0000215

Paradies Y, Ben J, Denson N, Elias A, Priest N, Pieterse A, et al. Racism as a Determinant of Health: A Systematic Reviewsand Meta-Analysis.
PLoS One. 2015;10(9):e0138511. https://doi.org/10.1371/journal.pone.0138511 PMID: 26398658

Pearce J, Rafiq S, Simpson J, Varese F. Perceived discrimination and psychosis: a systematic review, of theiiterature 4Soc Psychiatry Psychiatr
Epidemiol. 2019;54(9):1023—44. https://doi.org/10.1007/s00127-019-01729-3 PMID: 31236631

Pieterse AL, Todd NR, Neville HA, Carter RT. Perceived racism and mental health among Black American.adults®a meta-analytic review. J Couns
Psychol. 2012;59(1):1-9. https://doi.org/10.1037/a0026208 PMID: 22059427

Kong DT. Ethnic minorities’ paranoia and self-preservative work behaviors in response te perecgived ethnic discrimination, with collective
self-esteem as a buffer. J Occup Health Psychol. 2016;21(3):334-51. https://doi.org/40:1037/ocp0000013 PMID: 26652266

Bowen-Reid TL, Harrell JP. Racist Experiences and Health Outcomes: An Examination ofSpirituality as a Buffer. Journal of Black Psychology.
2002;28(1):18-36. https://doi.org/10.1177/0095798402028001002

Gilvarry CM, Walsh E, Samele C, Hutchinson G, Mallett R, Rabe-Hesketh S, et al) Life events, ethnicity and perceptions of discrimination in
patients with severe mental illness. Soc Psychiatry Psychiatr Epidemiol£1999;34(11):600—8. https://doi.org/10.1007/s001270050181 PMID:
10651179

Anglin DM, Greenspoon M, Lighty Q, Ellman LM. Race-based rejectionisensitivity partially accounts for the relationship between racial discrimina-
tion and distressing attenuated positive psychotic symptoms. Early Interv Psychiatry. 2016;10(5):411-8. https://doi.org/10.1111/eip.12184 PMID:
25234291

Anglin DM, Lui F, Espinosa A, Tikhonov A, Ellman L. Ethnic identity; racial discrimination and attenuated psychotic symptoms in an urban popula-
tion of emerging adults. Early Interv Psychiatry. 2018;42(3):380—-90. htips://doi.org/10.1111/eip.12314 PMID: 26818635

Oh H, Cogburn CD, Anglin D, Lukens E, DeVylder' J. Majordiscriminatory events and risk for psychotic experiences among Black Americans. Am J
Orthopsychiatry. 2016;86(3):277-85. https://doi.orgkl¢1037/0/f0000158 PMID: 26963179

Van der Stelt O, Boubakri D, Feltzer M. Migration Status, Familial Risk for Mental Disorder, and Schizotypal Personality Traits. EJOP.
2013;9(3):552-71. https://doi.org/10.5964/ejop.vQid623

Anglin DM, Lighty Q, Greenspoon M;, Ellman’tM. Ragial discrimination is associated with distressing subthreshold positive psychotic symptoms
among US urban ethnic minority young adults. SocfPsychiatry Psychiatr Epidemiol. 2014;49(10):1545-55. https://doi.org/10.1007/s00127-014-
0870-8 PMID: 24695907

Bécares L, Nazroo J, Stafford M. The buffering effects of ethnic density on experienced racism and health. Health Place. 2009;15(3):670-8. https://
doi.org/10.1016/j.healthpl@een2003:00.008'PMID: 19117792

Berg AO, Melle |, Rassberg JI, RommKL, Larsson S, Lagerberg TV, et al. Perceived discrimination is associated with severity of positive and
depression/anxiety symptoms iniimmigrants with psychosis: a cross-sectional study. BMC Psychiatry. 2011;11:77. https://doi.org/10.1186/1471-
244X-11-77 PMIDp2 1548949

Combs DR¢Penn DL, Cassisi J, Michael C, Wood T, Wanner J, et al. Perceived Racism as a Predictor of Paranoia Among African Americans. Jour-
nal of Black:Psychology. 2006;32(1):87—104. https://doi.org/10.1177/0095798405283175

Das-Munshi J, Bécares L, Boydell JE, Dewey ME, Morgan C, Stansfeld SA, et al. Ethnic density as a buffer for psychotic experiences: findings
from a national survey (EMPIRIC). Br J Psychiatry. 2012;201(4):282-90. https://doi.org/10.1192/bjp.bp.111.102376 PMID: 22844021

Oh H, Yang LH, Anglin DM, DeVylder JE. Perceived discrimination and psychotic experiences across multiple ethnic groups in the United States.
Schizophr Res. 2014;157(1-3):259-65. https://doi.org/10.1016/j.schres.2014.04.036 PMID: 24856412

Shaikh M, Ellett L, Dutt A, Day F, Laing J, Kroll J, et al. Perceived ethnic discrimination and persecutory paranoia in individuals at ultra-high risk for
psychosis. Psychiatry Res. 2016;241:309-14. https://doi.org/10.1016/j.psychres.2016.05.006 PMID: 27232552

van de Beek MH, van der Krieke L, Schoevers RA, Veling W. Social exclusion and psychopathology in an online cohort of Moroccan-Dutch
migrants: Results of the MEDINA-study. PLoS One. 2017;12(7):e0179827. https://doi.org/10.1371/journal.pone.0179827 PMID: 28692653

Vremaroiu AM, Fodoreanu L. Perceived discrimination, a risk factor for developing psychoses in Romanian emigrants?. Clujul medical.
2013;86(1):53-6.

PLOS Mental Health | https://doi.org/10.1371/journal.pomen.0000401 September 24, 2025 25127



https://doi.org/10.1016/j.jclinepi.2013.11.007
http://www.ncbi.nlm.nih.gov/pubmed/24581293
https://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
https://doi.org/10.1136/bmj.l6890
http://www.ncbi.nlm.nih.gov/pubmed/31948937
https://doi.org/10.1136/bmj.39489.470347.AD
http://www.ncbi.nlm.nih.gov/pubmed/18436948
https://doi.org/10.1017/S003329172000094X
http://www.ncbi.nlm.nih.gov/pubmed/32317042
https://doi.org/10.1037/vio0000215
https://doi.org/10.1371/journal.pone.0138511
http://www.ncbi.nlm.nih.gov/pubmed/26398658
https://doi.org/10.1007/s00127-019-01729-3
http://www.ncbi.nlm.nih.gov/pubmed/31236631
https://doi.org/10.1037/a0026208
http://www.ncbi.nlm.nih.gov/pubmed/22059427
https://doi.org/10.1037/ocp0000013
http://www.ncbi.nlm.nih.gov/pubmed/26652266
https://doi.org/10.1177/0095798402028001002
https://doi.org/10.1007/s001270050181
http://www.ncbi.nlm.nih.gov/pubmed/10651179
https://doi.org/10.1111/eip.12184
http://www.ncbi.nlm.nih.gov/pubmed/25234291
https://doi.org/10.1111/eip.12314
http://www.ncbi.nlm.nih.gov/pubmed/26818635
https://doi.org/10.1037/ort0000158
http://www.ncbi.nlm.nih.gov/pubmed/26963179
https://doi.org/10.5964/ejop.v9i3.623
https://doi.org/10.1007/s00127-014-0870-8
https://doi.org/10.1007/s00127-014-0870-8
http://www.ncbi.nlm.nih.gov/pubmed/24695907
https://doi.org/10.1016/j.healthplace.2008.10.008
https://doi.org/10.1016/j.healthplace.2008.10.008
http://www.ncbi.nlm.nih.gov/pubmed/19117792
https://doi.org/10.1186/1471-244X-11-77
https://doi.org/10.1186/1471-244X-11-77
http://www.ncbi.nlm.nih.gov/pubmed/21548949
https://doi.org/10.1177/0095798405283175
https://doi.org/10.1192/bjp.bp.111.102376
http://www.ncbi.nlm.nih.gov/pubmed/22844021
https://doi.org/10.1016/j.schres.2014.04.036
http://www.ncbi.nlm.nih.gov/pubmed/24856412
https://doi.org/10.1016/j.psychres.2016.05.006
http://www.ncbi.nlm.nih.gov/pubmed/27232552
https://doi.org/10.1371/journal.pone.0179827
http://www.ncbi.nlm.nih.gov/pubmed/28692653

PLOK. Mental Health

68.
69.
70.
71.
72.

73.

74.
75.

76.
77.

78.
79.
80.

81.
82.

83.

84.
85.

86.

87.
88.

89.
90.

91.
92.

UNDER EMBARGO: September 24, 2025
11AM Pacific / 2PM Eastern / 7PM British Time

Chakraborty AT, McKenzie KJ, Hajat S, Stansfeld SA. Racism, mental iliness and social support in the UK. Soc Psychiatry Psychiatr Epidemiol.
2010;45(12):1115-24. https://doi.org/10.1007/s00127-009-0156-8 PMID: 19847373

Karlsen S, Nazroo JY, McKenzie K, Bhui K, Weich S. Racism, psychosis and common mental disorder among ethnic minority groups in England.
Psychol Med. 2005;35(12):1795-803. https://doi.org/10.1017/S0033291705005830 PMID: 16194282

Nazroo JY, Bhui KS, Rhodes J. Where next for understanding race/ethnic inequalities in severe mental illness? Structural, interpersonal and institu-
tional racism. Sociol Health llin. 2020;42(2):262—76. https://doi.org/10.1111/1467-9566.13001 PMID: 31562655

Misra S, Etkins OS, Yang LH, Williams DR. Structural Racism and Inequities in Incidence, Course of lliness, and Treatment of Psychotic Disorders
Among Black Americans. Am J Public Health. 2022;112(4):624—-32. https://doi.org/10.2105/AJPH.2021.306631 PMID: 35319958

Horwitz AV, Grob GN. The checkered history of American psychiatric epidemiology. Milbank Q. 2011;89(4):628-57. https://doiorg/10.1111/].1468-
0009.2011.00645.x PMID: 22188350

Lazaridou FB, Schubert SJ, Ringeisen T, Kaminski J, Heinz A, Kluge U. Racism and psychosis: an umbrella review and'qualitative\analysis of the
mental health consequences of racism. Eur Arch Psychiatry Clin Neurosci. 2023;273(5):1009—-22. https://doi.org/10:007/$00406-022-01468-8
PMID: 36001139

Veling W, Susser E. Migration and psychotic disorders. Expert Rev Neurother. 2011;11(1):65-76. https://doi.org/10.1586/ern.10.91 PMID:
21158556

Morgan C, Knowles G, Hutchinson G. Migration, ethnicity and psychoses: evidence, models and future directions. \World Psychiatry.
2019;18(3):247-58. https://doi.org/10.1002/wps.20655 PMID: 31496097

McKenzie K. Racial discrimination and mental health. Psychiatry. 2006;5(11):383-7. https://doi.org/10.1053/{mppsy.2006.08.002

Berger M, Sarnyai Z. “More than skin deep”: stress neurobiology and mental health consequenges of racial discrimination. Stress. 2015;18(1):1—
10. https://doi.org/10.3109/10253890.2014.989204 PMID: 25407297

Bhugra D. Migration and schizophrenia. Acta Psychiatr Scand Suppl. 2000;(407):68-73. https://doi.org/10.1034/j.1600-0447.2000.00015.x PMID:
11261645

Hennein R, Tiako MJN, Bonumwezi J, Tineo P, Boatright D, Crusto C, et al¢Vicarious Raeism, Direct Racism, and Mental Health Among Racialized
Minority Healthcare Workers. J Racial Ethn Health Disparities. 2025;12(4):8—21./bttps://doi.org/10.1007/s40615-023-01844-7 PMID: 37935947

Yang P, Hernandez BS, Plastino KA. Social determinants of mental healthiand adolescent anxiety and depression: Findings from the 2018 to 2019
National Survey of Children’s Health. Int J Soc Psychiatry. 2023;69(3):795-8. https://doi.org/10.1177/00207640221119035 PMID: 35978559

Cénat JM, Kogan C, Noorishad P-G, Hajizadeh S, Dalexis RD; Ndengeyingoma'A, et al. Prevalence and correlates of depression among Black
individuals in Canada: The major role of everyday racial discrimination. Depress Anxiety. 2021;38(9):886—95. https://doi.org/10.1002/da.23158
PMID: 33949750

Jeffery A, Gascoigne C, Dykxhoorn J, Blangiardo MgGeneletti S, Baio'G, et al. The effect of immigration policy reform on mental health in people
from minoritised ethnic groups in England: an intefrupted time, series analysis of longitudinal data from the UK Household Longitudinal Study
cohort. Lancet Psychiatry. 2024;11(3):183—-92. https://ddi-org/10.1016/S2215-0366(23)00412-1 PMID: 38360023

Solmi M, Radua J, Olivola M, Croce E, Soafdo'L, Salazar dePablo G, et al. Age at onset of mental disorders worldwide: large-scale meta-analysis
of 192 epidemiological studies. Molecular Psychiatry. 2022;27(1):281-95. https://doi.org/10.1038/s41380-021-01161-7

Kelleher I, Connor D, Clarke MC, Devlin NjHarley M, Cannon M. Prevalence of psychotic symptoms in childhood and adolescence: a systematic
review and meta-analysis of population-based studies. Psychol Med. 2012;42(9):1857-63. https://doi.org/10.1017/S0033291711002960 PMID:
22225730

Karcher NR, Klaunig MJ, Elsayed\NM, Taylof RL, Jay SY, Schiffman J. Understanding Associations Between Race/Ethnicity, Experiences of
Discrimination, and Psyehetie:like Experiences in Middle Childhood. J Am Acad Child Adolesc Psychiatry. 2022;61(10):1262—72. https://doi.
org/10.1016/j.jaac.2022.03.025 PMID#85378237

Cénat JM, Broussard €, Jacob GjiKogan C, Corace K, Ukwu G, et al. Antiracist training programs for mental health professionals: A scoping
review. Clin Psyehol Rev. 2024;108:102373. https://doi.org/10.1016/j.cpr.2023.102373 PMID: 38232574

England N#Patient and careprace equality framework. 2023.

Jones SCT, Neblett EW. Racial-Ethnic Protective Factors and Mechanisms in Psychosocial Prevention and Intervention Programs for Black Youth.
Clin Child FamPsychol Rev. 2016;19(2):134-61. https://doi.org/10.1007/s10567-016-0201-6 PMID: 27083688

DeVylder JE, Anglin’ DM, Bowleg L, Fedina L, Link BG. Police Violence and Public Health. Annu Rev Clin Psychol. 2022;18:527-52. https://doi.
org/10.1146/annurev-clinpsy-072720-020644 PMID: 34890247

Home Office. Ethnicity facts and figures: Stop and search. 2023 [cited 2024 29th April 2024]. Available from: https://www.ethnicity-facts-figures.
service.gov.uk/crime-justice-and-the-law/policing/stop-and-search/latest/#full-page-history

Morris-Jarra N, lyere E. See us, Hear us. The Perceptions and Wellbeing of Black Girls in London Secondary Schools. Milk Honey Bees. 2025.

Shannon G, Morgan R, Zeinali Z, Brady L, Couto MT, Devakumar D, et al. Intersectional insights into racism and health: not just a question of
identity. Lancet. 2022;400(10368):2125-36. https://doi.org/10.1016/S0140-6736(22)02304-2 PMID: 36502850

PLOS Mental Health | https://doi.org/10.1371/journal.pomen.0000401 September 24, 2025 26 /27



https://doi.org/10.1007/s00127-009-0156-8
http://www.ncbi.nlm.nih.gov/pubmed/19847373
https://doi.org/10.1017/S0033291705005830
http://www.ncbi.nlm.nih.gov/pubmed/16194282
https://doi.org/10.1111/1467-9566.13001
http://www.ncbi.nlm.nih.gov/pubmed/31562655
https://doi.org/10.2105/AJPH.2021.306631
http://www.ncbi.nlm.nih.gov/pubmed/35319958
https://doi.org/10.1111/j.1468-0009.2011.00645.x
https://doi.org/10.1111/j.1468-0009.2011.00645.x
http://www.ncbi.nlm.nih.gov/pubmed/22188350
https://doi.org/10.1007/s00406-022-01468-8
http://www.ncbi.nlm.nih.gov/pubmed/36001139
https://doi.org/10.1586/ern.10.91
http://www.ncbi.nlm.nih.gov/pubmed/21158556
https://doi.org/10.1002/wps.20655
http://www.ncbi.nlm.nih.gov/pubmed/31496097
https://doi.org/10.1053/j.mppsy.2006.08.002
https://doi.org/10.3109/10253890.2014.989204
http://www.ncbi.nlm.nih.gov/pubmed/25407297
https://doi.org/10.1034/j.1600-0447.2000.00015.x
http://www.ncbi.nlm.nih.gov/pubmed/11261645
https://doi.org/10.1007/s40615-023-01844-7
http://www.ncbi.nlm.nih.gov/pubmed/37935947
https://doi.org/10.1177/00207640221119035
http://www.ncbi.nlm.nih.gov/pubmed/35978559
https://doi.org/10.1002/da.23158
http://www.ncbi.nlm.nih.gov/pubmed/33949750
https://doi.org/10.1016/S2215-0366(23)00412-1
http://www.ncbi.nlm.nih.gov/pubmed/38360023
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.1017/S0033291711002960
http://www.ncbi.nlm.nih.gov/pubmed/22225730
https://doi.org/10.1016/j.jaac.2022.03.025
https://doi.org/10.1016/j.jaac.2022.03.025
http://www.ncbi.nlm.nih.gov/pubmed/35378237
https://doi.org/10.1016/j.cpr.2023.102373
http://www.ncbi.nlm.nih.gov/pubmed/38232574
https://doi.org/10.1007/s10567-016-0201-6
http://www.ncbi.nlm.nih.gov/pubmed/27083688
https://doi.org/10.1146/annurev-clinpsy-072720-020644
https://doi.org/10.1146/annurev-clinpsy-072720-020644
http://www.ncbi.nlm.nih.gov/pubmed/34890247
https://www.ethnicity-facts-figures.service.gov.uk/crime-justice-and-the-law/policing/stop-and-search/latest/#full-page-history
https://www.ethnicity-facts-figures.service.gov.uk/crime-justice-and-the-law/policing/stop-and-search/latest/#full-page-history
https://doi.org/10.1016/S0140-6736(22)02304-2
http://www.ncbi.nlm.nih.gov/pubmed/36502850

UNDER EMBARGO: September 24, 2025

2. 11AM Pacific / 2PM Eastern / 7PM British Time
PLON- Mental Health

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Yi J, Neville HA, Todd NR, Mekawi Y. Ignoring race and denying racism: A meta-analysis of the associations between colorblind racial ideology,
anti-Blackness, and other variables antithetical to racial justice. J Couns Psychol. 2023;70(3):258-75. https://doi.org/10.1037/cou0000618 PMID:
35604716

Elias A. Racism as neglect and denial. Ethnic and Racial Studies. 2023;47(3):483-505. https://doi.org/10.1080/01419870.2023.2181668

Strauss D, Gran-Ruaz S, Osman M, Williams MT, Faber SC. Racism and censorship in the editorial and peer review process. Front Psychol.
2023;14:1120938. https://doi.org/10.3389/fpsyg.2023.1120938 PMID: 37275731

van Winkel R, Stefanis NC, Myin-Germeys |. Psychosocial stress and psychosis. A review of the neurobiological mechanisms and the evidence
for gene-stress interaction. Schizophr Bull. 2008;34(6):1095—-105. https://doi.org/10.1093/schbul/sbn101 PMID: 18718885
Berger M, Juster R-P, Westphal S, Amminger GP, Bogerts B, Schiltz K, et al. Allostatic load is associated with psychotic sy

with antipsychotic treatment in patients with schizophrenia and first-episode psychosis. Psychoneuroendocrinology.
org/10.1016/j.psyneuen.2018.02.001 PMID: 29427955

Misiak B. Stress, Allostatic Load, and Psychosis: One Step Forward in Research But Where to Go Next?. Fro
doi.org/10.3389/fpsyt.2019.00937 PMID: 31998156

Dumornay NM, Lebois LAM, Ressler KJ, Harnett NG. Racial Disparities in Adversity During Childhood alse Appearance of Race-Related
Differences in Brain Structure. Am J Psychiatry. 2023;180(2):127-38. https://doi.org/10.1176/appi.ajp. 9

Clark US, Miller ER, Hegde RR. Experiences of Discrimination Are Associated With Greater Resting ala vity and Functional

oms and decreases

Connectivity. Biol Psychiatry Cogn Neurosci Neuroimaging. 2018;3(4):367—78. https://doi.org/10 .2017.11.011 PMID: 29628069
Taylor RL, Cooper SR, Jackson JJ, Barch DM. Assessment of Neighborhood Poverty, Cognitive d Prefrontal and Hippocampal Vol-
umes in Children. JAMA Netw Open. 2020;3(11):€2023774. https://doi.org/10.1001/jama 2020.23774 PMID: 33141160

Adams RA, Vincent P, Benrimoh D, Friston KJ, Parr T. Everything is connected: Inf s in delusions. Schizophr Res

2022;245:5-22. https://doi.org/10.1016/j.schres.2021.07.032 PMID: 34384664

PLOS Mental Health | https://doi.org/10.1371/journal.pomen.0000401 September 24, 2025 27127



https://doi.org/10.1037/cou0000618
http://www.ncbi.nlm.nih.gov/pubmed/35604716
https://doi.org/10.1080/01419870.2023.2181668
https://doi.org/10.3389/fpsyg.2023.1120938
http://www.ncbi.nlm.nih.gov/pubmed/37275731
https://doi.org/10.1093/schbul/sbn101
http://www.ncbi.nlm.nih.gov/pubmed/18718885
https://doi.org/10.1016/j.psyneuen.2018.02.001
https://doi.org/10.1016/j.psyneuen.2018.02.001
http://www.ncbi.nlm.nih.gov/pubmed/29427955
https://doi.org/10.3389/fpsyt.2019.00937
https://doi.org/10.3389/fpsyt.2019.00937
http://www.ncbi.nlm.nih.gov/pubmed/31998156
https://doi.org/10.1176/appi.ajp.21090961
http://www.ncbi.nlm.nih.gov/pubmed/36722118
https://doi.org/10.1016/j.bpsc.2017.11.011
http://www.ncbi.nlm.nih.gov/pubmed/29628069
https://doi.org/10.1001/jamanetworkopen.2020.23774
http://www.ncbi.nlm.nih.gov/pubmed/33141160
https://doi.org/10.1016/j.schres.2021.07.032
http://www.ncbi.nlm.nih.gov/pubmed/34384664
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

