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ABSTRACT

Introduction Racial discrimination has been consistently
linked to various health outcomes and health disparities,
including studies associating racial discrimination with patterns
of racial disparities in adverse pregnancy outcomes. To expand
our knowledge, this systematic review and meta-analysis
assesses all available evidence on the association between
self-reported racial discrimination and adverse pregnancy
Handling editor Seye Abimbola outcomes.
Methods Eight electronic databases were searched without
► Additional supplemental
language or time restrictions, through January 2022. Data
material is published online only. were extracted using a pre-piloted extraction tool. Quality
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assessment was conducted using the Newcastle–Ottawa Scale
online (http://dx.d oi.org/10.
(NOS), and across all included studies using the Grading of
1136/bmjgh-2022-0 09227).
Recommendations Assessment, Development and Evaluation
(GRADE) approach. Random effects meta-analyses were
performed on preterm birth and small for gestational age.
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Heterogenicity was assessed using Cochran’s χ2 test and I2
statistic.
Received 30 March 2022
Results Of 13 597 retrieved records, 24 articles were included.
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Studies included cohort, case–control and cross-sectional
designs and were predominantly conducted in the USA (n=20).
Across all outcomes, significant positive associations (between
experiencing racial discrimination and an adverse pregnancy
event) and non-significant associations (trending towards
positive) were reported, with no studies reporting significant
negative associations. The overall pooled odds ratio (OR) for
preterm birth was 1.40 (95% CI 1.17 to 1.68; 13 studies) and
for small for gestational age it was 1.23 (95% CI 0.76 to 1.99;
3 studies). When excluding low-quality studies, the preterm
birth OR attenuated to 1.31 (95% CI 1.08 to 1.59; 10 studies).
Similar results were obtained across sensitivity and subgroup
analyses, indicating a significant positive association.
Conclusion These results suggest that racial discrimination
has adverse impacts on pregnancy outcomes. This is supported
by the broader literature on racial discrimination as a risk
factor for adverse health outcomes. To further explore this
association and underlying mechanisms, including mediating
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and moderating factors, higher quality evidence from large
employer(s)) 2022. Re-use
ethnographically diverse cohorts is needed.
permitted under CC BY.

WHAT IS ALREADY KNOWN ON THIS TOPIC
⇒ When assessing subjective (self-reported) and objective

health outcomes in cross-
sectional and longitudinal
studies, consistent associations have been found between racial discrimination and poor health outcomes.
⇒ Similarly, racial disparities in pregnancy outcomes
may be rooted in social factors, such as perceived
racial discrimination.
⇒ However, thus far, limited research has assessed the
total evidence on the impact of racial discrimination
on adverse pregnancy outcomes.

WHAT THIS STUDY ADDS
⇒ As racial and/or ethnic disparities worsen or persist

in fetal, neonatal and maternal health outcomes, with
racialised people experiencing worse outcomes, it
is pertinent to identify and address the underlying
causal and mediating factors of these disparities,
beyond traditional biomedical risk factors.
⇒ This systematic review and meta-analysis expands our
understanding of the mechanisms by which racism creates health disparities by examining the available peer-
reviewed evidence base on the impact of perceived or
self-reported racial discrimination on adverse pregnancy outcomes, including low birth weight, very low birth
weight, small for gestational age, preterm birth and hypertensive disorder of pregnancy.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY
⇒ In accordance with evidence on other health out-

comes, our review highlights that racial discrimination has adverse impacts on pregnancy outcomes.
⇒ To further explore this association and its underlying
mechanisms, including mediating and moderating factors, higher quality evidence on fetal, neonatal and maternal health outcomes using a life course approach and
large ethnographically diverse cohorts is needed.
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INTRODUCTION
James Marion Sims, a controversial 19th-century figure often credited as the ‘Father of

Gynaecology,’ developed revolutionary tools
and surgical techniques used in modern
obstetrics and gynaecology, most notably the
Sims’ speculum. However, he was also a known
racist, conducting experiments needed for
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structural racism, stark disparities persist between non-
white and white individuals of a similar socioeconomic
background. An American integrative review in 2015
reported that the majority of studies found a relationship
between racial discrimination and pregnancy outcomes,
even after accounting for socioeconomic status.22 Moreover, although it has been demonstrated that black
women with higher educational attainment have better
outcomes than black women with lower educational
attainment, they continue to have worse outcomes than
white women with lower educational attainment.23 Thus,
the impacts of institutional and interpersonal (ie, personally mediated) racism may more directly relate to disparities in pregnancy outcomes.24–26
While studies suggest that existing patterns of racial
disparities in pregnancy outcomes are rooted in social
factors like perceived racial discrimination, the cumulative peer-reviewed evidence base on racial discrimination
has, thus far, not been comprehensively synthesised and
assessed. Therefore, to expand our understanding of
the mechanisms, this systematic review and meta-analysis
assesses the association between perceived racial discrimination and adverse pregnancy outcomes.
METHODS
Search strategy and selection criteria
The study protocol was registered prospectively with
PROSPERO
(https://www.crd.york.ac.uk/prospero/)
(CRD42020224691). Findings were reported following
the Preferred Reporting Items for Systematic Reviews
and Meta-
Analyses (PRIMSA) guidelines (online
supplemental table 4).27 For this systematic review, we
searched eight electronic databases (PubMed, Medline,
EMBASE, Scopus, CINAHL, Web of Science,PsycINFO,
and SocINDEX), without language or lower bound year
restrictions, to 19 November 2020. An updated search
was conducted on 11 January 2022. Using a controlled
vocabulary, we applied search terms related to ‘pregnant
women’, ‘racial discrimination’, and ‘adverse pregnancy
outcomes’, informed by previous reviews18 28 29 and a
medical information specialist (IK). The full search
strategy is provided in online supplemental table 1. We
cross-referenced bibliographies of relevant publications
(eg, reviews, reports) and the included studies in the full-
text screening to identify any additional eligible studies.
For this study, we focused on self-reported/perceived
racial discrimination. Following previous studies,30
perceived discrimination is defined as discrimination
perceived or experienced by members of a certain group.
This includes unjust behaviour, attitude, judgement or
treatment experienced by a racial group.31 Events that
the law deems ‘not discriminatory’ can still be perceived
as discriminatory, therefore these were also included in
our definition of perceived discrimination.30 32 Likewise,
events deemed discriminatory by law may have been
excluded if they were not experienced as discriminatory
by the individual.30 32 Perceived discrimination can take
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these developments on unconsenting enslaved black
women without anaesthesia,1 2 placing these experiments among the likes of the Tuskegee syphilis experiment3 and Henrietta Lacks4 in a long history of unethical
experimentation and exploitation of racial minorities.
Today, instruments continue to bear his name in routine
obstetrics and gynaecology practice,1 2 with more broadly
embedded racism continuing to translate to worse pregnancy outcomes among racialised communities.
Maternal mortality rates among black and indigenous
women in the USA are 2–3 times higher than in white
women.5 Similarly, in the UK, maternal mortality rates
are 2–4 times higher among black and Asian women
compared with white women.6 For several decades, race
has been recognised in the literature and medical/public
health curricula as a social determinant of health and a
risk factor for numerous diseases.7–10 During COVID-
19, societal inequalities were brought to the forefront
by exacerbating existing health inequities and injustices
disproportionately affecting racialised populations.11–14
Historical attempts to explain racial and/or ethnic
disparities in health have explored differential expressions of genetic and biological factors. However, health
disparities between population groups cannot simply be
explained by biological factors alone.15 Evidence increasingly suggests that upstream social, environmental,
economic and political factors are fundamental drivers of
health inequities, and that it is often not race, but racism,
that is largely the root cause of racialised health disparities. A recent study examined the relationship between
self-
identified race and socially assigned race with
general health status. The results indicated that among
Hispanic, indigenous and mixed-race individuals, those
who were perceived by others as being white experienced
significantly better health than those perceived as being
non-white. As health disparities persisted between seemingly white and non-white racialised individuals despite
belonging to a shared racial background, this suggests
that social factors such as racial discrimination may play
an important role in determining health outcomes.16
Race is a socially constructed category that impacts
health through race-associated differences in individuals’
material conditions, access to resources, experiences,
opportunities and interactions within society. Racism is
a system of structuring opportunity and assigning value
based on the social interpretation of an individual’s
perceived ‘race’ that disadvantages some individuals and
communities while advantaging others. A growing body of
epidemiological evidence documents the health impacts
of racism.17 A meta-analysis of 293 studies reported that
racism was associated with poorer general, physical and
mental health, without being moderated by age, sex,
birthplace or education level.18 Other studies have found
similar results.19–21
In particular, disparities in fetal, neonatal and maternal
health outcomes have been reported, with racialised
women experiencing worse outcomes. While racialised
socioeconomic disparities can be linked to upstream
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Study selection
Studies that met the inclusion criteria were peer-
reviewed quantitative studies which (1) reported on the
association between self-
reported discrimination and
adverse pregnancy outcomes, (2) included a measure of
perceived/self-reported racial discrimination, race prejudice or racism as an exposure, (3) reported at least one
adverse pregnancy outcome, and (4) were conducted on
pregnant women or women who were previously pregnant. Studies were excluded if they were (1) non-human
studies, conference proceedings, reviews, (2) lacking a
full text, or (3) on biological males or girls under 16 years
of age.
Studies were selected in two stages. After removing
duplicates, abstracts and titles were double-
screened
using the selection criteria by eight researchers using
the software Rayyan (https://rayyan.ai/). In the second
stage, full texts of studies that met the selection criteria
were retrieved and double-screened by eight researchers.
Any disagreements between researchers were discussed
among two authors until consensus was reached. Non-
English papers were translated or reviewed by a native/
fluent speaker of the research team.
Data extraction
Data from included studies were independently extracted
by five researchers using a pre-piloted extraction tool.
The following information was extracted for each study:
author, year, study title, study design, study population
and characteristics (eg, age, country), recruitment procedures used, total number of participants, number of
controls, definition and ascertainment of racial discrimination (eg, experience of discrimination scale, racism and
lifetime experience scale), number of individuals categorised as experiencing discrimination, adverse pregnancy
outcome(s) reported, ascertainment of outcome(s),
percentage/N of individuals with outcome, association
measures, adjusted variables and an open field for additional information. When relevant information could not
be obtained from four articles, authors were contacted.
Study quality assessment
Three researchers independently assessed the quality
of individual studies using the Newcastle–Ottawa
Scale (NOS) to assess risk of bias.34 The final score
was converted to Agency for Healthcare Research and
Quality (AHRQ) standards of good, fair and poor (see
online supplemental figures 1–3). To assess the risk of
bias across all included studies, the Grading of Recommendations Assessment, Development and Evaluation

(GRADE) approach was applied.35 Evidence from observational studies starts at low quality due to residual
confounding and bias, among other issues. When serious
study limitations were identified, the evidence was downgraded by one level. These limitations included imprecision in effect estimates, serious inconsistency, risk of bias,
potential publication bias and indirectness of evidence.
Any disagreements between researchers were discussed
among two authors until consensus was reached. Due to
the limited and heterogenous evidence base, no studies
were excluded from the research synthesis based on their
assessed quality.
Meta-analysis
To be included in the meta-analysis, studies had to report
an estimated measure of association (eg, odds ratio (OR),
hazard ratio (HR), relative risk (RR), prevalence ratio
(PR), correlation or β coefficients), or sufficient information to calculate a measure. One researcher explored
whether articles reported sufficient data to be included
in meta-analyses, and all excluded articles were discussed
with a second researcher. At least three studies needed
to report on the same outcome in order to be included.
A narrative synthesis by adverse pregnancy outcome was
conducted for studies excluded from the meta-analysis.
The most commonly used metric for measuring association was OR and 95% CI in the papers reviewed,
and was employed as the measure of effect size in the
meta-analyses. As PRs and HRs are not necessarily interchangeable with ORs, other measures of association were
converted to ORs, or unadjusted ORs were calculated
based on the studies’ available data. Unadjusted ORs
were computed with the available information for the
studies by Braveman et al,36 Slaugther-Acey et al,37 Misra et
al38 and Fryer et al.39 When both unadjusted and adjusted
ORs were available, we pooled the adjusted ORs. We took
this approach even when ORs were adjusted for different
variables, as it is more likely that adjusted effect estimates
are representative of the true effect than crude ORs.
Meta-analyses for PTB and small for gestational age
(SGA) were conducted with STATA Version 16 and
17 (StataCorp, Texas, USA) using the meta-set, meta-
forestplot, meta-funnelplot and meta-bias commands.40
Due to the anticipated heterogeneity between studies, a
Der Simonian and Laird random effects meta-analysis was
performed. To quantify heterogeneity we used Cochran’s
χ2 test and generated an I2 statistic as a percentage of
variability. I2 values of 75%, 50% and 25% correspond
to high, moderate and low heterogeneity.41 Two-tailed
p values <0.05 were considered statistically significant,
except where otherwise specified.
We conducted several sensitivity analyses. The meta-
forestplot leaveoneout command was used to explore
the influence of individual studies on the pooled effect
size.40 Further sensitivity analyses were performed on (1)
crude ORs of included studies (for those that had crude
ORs available or which could be calculated), (2) fair and
good quality studies, (3) subgroups of participant race or
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various forms, including personal or institutional level,
conscious or unconscious, and subtle or direct.33
We included both neonatal and maternal adverse pregnancy outcomes, including preterm birth (PTB), low
birth weight (LBW) and hypertensive disorder of pregnancy (HDP). A full list is given in online supplemental
table 2.
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Patient involvement
No patients were involved in the conceptualisation or
conduct of this study due to the nature of the study as a
systematic review.
RESULTS
Characteristics of the included studies
A total of 11 076 publications were retrieved from the
databases in the first run and 2521 in the second run
(figure 1). After removing duplicates, 6278 studies
were screened by title and abstract and 70 by full text.
Twenty-four articles were included in this review with
summary characteristics reported in table 1 and results
in table 2.36–39 49–68 Most studies were conducted in the
USA (n=20),36–39 49 50 52 54–58 60–63 65–69 and four studies were
conducted in other countries: Germany (n=1),51 Australia
(n=1),59 New Zealand (n=1),53 Serbia (n=1)64 and Macedonia (n=1).64 Included studies had a cohort design
(n=14),37–39 49–59 case–control design (n=4)60–63 or cross-
sectional design (n=6).36 64–68 The number of included
participants ranged from 3970 to 9470.58 Although no
time restrictions were applied, all studies were published
after 1999. Study periods ranged from 199249 to 2016.51
Quality assessment of individual studies and overall evidence
The results of individual NOS quality appraisals are
available in online supplemental figures 1–3. Studies
were of good (n=12),37–39 50 52–56 58 64 65 fair (n=2)36 68
or poor AHRQ standard quality (n=10).49 51 57 59–63 66 67
While most cohort studies were of good AHRQ standard
quality (n=10),37–39 50 52–56 58 all case–control studies were
assessed to be of poor quality (n=4).60–63 Only one cross-
sectional study justified their sample size65 and only one
case–control study included representative cases.61 Due
to the nature of cross-sectional36 64–68 and case–control
studies,60–63 they are especially prone to biases (eg, non-
response bias, recall bias).71
Details of the risk of bias grading across studies using
GRADE and outcomes based on this current review are
shown in online supplemental table 3. The overall quality
of evidence was found to be of very low (PTB, LBW, SGA)
4

and low quality (HDP) due to the observational study
designs of the majority of studies and the low individual
study quality assessed using NOS (online supplemental
figures 1–3).
Racial discrimination
Racial discrimination was ascertained through several
questionnaires and scales which were either previously validated or developed for the specific research
study. This included adapted versions of the Experiences of Discrimination Scales (EDS) developed by
Krieger et al (n=11)49 54–58 62 63 65–67 and McNeilly et al
(n=2),61 63 the Racism and Lifetime Experiences Scale
(RaLES) (n=2),38 52 RaLES Daily Life Experiences Scale
(n=2),37 38 Racism-
Related Experiences Scale (RRE)
(n=1),38 Everyday Discrimination Scale (EDS) developed
by Williams et al (n=2),39 64 adapted Indigenous Racism
Experience questionnaire (n=1),59 a single-item question
on the frequency of perceived discrimination (n=2)51 68 or
chronic worry about racial discrimination (n=1),36 items
on the Growing Up in New Zealand questionnaire (n=1)53
and other developed questionnaires assessing racial
discrimination (n=2).50 60 Some studies focused on the
lifetime experience of racism (n=12)36 38 49 52 54 55 58 61 62 65–67
while others focused on daily or recent experiences
of racism, including during pregnancy or perinatal
care (n=12).37–39 50 51 54 57 59–61 64 68 Women included
in the studies were described to be of different racial
and ethnic backgrounds, including black or African-
American,36–39 49 50 52 54–58 60–63 65–68 Hispanic,38 39 55 58 68
non-Hispanic white,36 49 51 54 57 58 67 68 Mãori,53 Pacific,53
Asian,53 55 58 Aboriginal,59 Romani,64 German autochtonous51 and Turkish.51
Adverse pregnancy characteristics
Most studies were focused on neonatal adverse pregnancy
outcomes, while only one study was focused on a maternal
outcome.58 Outcomes included PTB (<37 weeks gestation; n=19)36–39 49–51 53 54 56–59 61 63 65–68 and gestational age
(n=2)38 67; LBW (<2500 g; n=7),49 53 59 61 64 67 68 very low birth
weight (VLBW) (<1500 g; n=3)60 62 63 and birth weight for
gestational age (BGA) (n=1)55; SGA (n=4)52 58 59 68; and
HDP (n=1).58 Only five studies did not report the type of
pregnancy,52 59 64 65 68 while all other studies included only
singleton pregnancies.36–39 49–51 53–58 60–63 66 67
Although more than three studies reported
LBW,49 53 59 61 64 67 68 sufficient information to perform meta-
analyses was missing for five studies, even after contact with
authors was sought.49 53 64 67 The study by Rankin et al was
not included as it focused solely on preterm LBW births.61
From the studies on VLBW,60 62 63 two studies contained
overlapping participants60 63 so no meta-
analyses were
performed on this outcome. From the 18 studies on
PTB,36–39 49–51 53 54 56–59 61 63 65–67 five49 53 58 61 67 were likewise not included due to insufficient information. The
remaining 13 studies reported ORs,36 38 50 51 54 56 57 59 63 65 66
PRs36 37 and HRs.38 39
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ethnicity, and (4) reported adjusted HRs, PRs and ORs
as approximates of each other (instead of the computed
crude ORs). Under the rare disease assumption, OR and
RR may be used as approximates of each other42 and
HR may be considered as an extension for uncommon
outcomes.43 44
The influence of publication bias was assessed using
the Begg’s and Egger’s test (p<0.10 representing statistical significance),45 and graphically using (contour-
enhanced) funnel plots. This was done for outcomes with
a minimum of 10 unique included studies.46 We used a
non-
parametric trim-
and-
fill method to estimate the
number of studies potentially missing due to publication
bias and to provide bias-adjusted results. This method is
based on the assumption that there should be a symmetrical funnel plot.47 48

BMJ Global Health

PRISMA flow diagram of search strategy.27

Preterm birth (PTB) and gestational age
The
most
commonly
investigated
adverse
pregnancy
outcomes
were
PTB
and
gestational age.36–39 49–51 53 54 56–59 61 63 65–68 Thirteen
studies36 37 49–51 56–58 61 63 65 67 68 reported significant positive associations between racial discrimination and PTB
and nine studies37–39 50 53 54 59 61 66 reported non-significant
positive associations. No studies reported significant
negative associations (ie, an inverse relationship between
experiencing racial discrimination and PTB). Of the
studies reporting a significant positive association, 11

were of good or fair quality36–39 50 53 54 56 58 65 68 and six of
those reported a non-significant association.37–39 50 53 54
The meta-analysis included 13 studies36–39 50 51 54 56 57 59 63 65 66
comprising nine adjusted50 51 54 56 57 59 63 65 66 and four unadjusted associations36–39 between racial discrimination
and PTB. Overall, data from 9299 participants and 1133
PTB cases were used. A forest plot is shown in figure 2.
The overall pooled OR for PTB was 1.40 (95% CI 1.17
to 1.68). Moderate heterogeneity levels were observed
(I2 = 60.78%) owing to the presence of several influential studies.65 66 68 When these studies were excluded, the
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Study design

USA
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Macedonia
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Australia
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Country
NR

NR

Singleton

Singleton

No of participants: 352 (171 experiencing racism)
Singleton
Mean age: 33.1 (3.3) black women, 34.8 (3.2) white
women
From original 1985 prospective cohort study CARDIA,
recruited from four geographically diverse metropolitan
areas. Participants who gave birth between 1992 and
1995 were eligible

No of participants: 410 women (top 25% on EDS were
experiencing discrimination)
Age: <20: 73; 20–24: 168; 25–29: 106; ≥30: 63
Romani women in Belgrade, Serbia and Skopje, North
Macedonia in 2012–2013 who had given birth in the
previous 2 years

No of participants: 124
Mean age: 28.65 (5.14)
African American, 31.43 (4.07) non-Hispanic white
Approached by a research nurse in the prenatal clinic
of a large urban medical centre in Los Angeles County
or referred by private practitioners with admitting
privileges to this medical centre.
To be eligible, potential participants had to be ≥18
years, fluent in English, and at no more than 18 weeks
gestation with a singleton pregnancy

No of participants: 539 mother–infant pairs (176
reporting 1–2 domains of racism, 187 ≥3)
Mean age: 30 (5.8)
Subjects were participants in Project Viva, a
prospective cohort study of gestational factors,
pregnancy outcomes and offspring health. Between
1999 and 2002 women who attended their initial
prenatal visit at eight obstetric offices of a multi-
specialty group practice in eastern Massachusetts
were recruited

Adapted questions
of Indigenous
Racism Experience
questionnaire
(adapted from
Paradies et al)103

Answer to a self-
reported question
on the PRAMS
questionnaire

Black, white

Romani

Self-reported
experiences of
racial discrimination
based on Krieger’s
Experiences of
Discrimination scale
(from Krieger et al)104

Everyday
Discrimination Scale
(developed by
Williams et al)106

African-American, non- Answer to a self-
Hispanic white
reported question on
perceived racism
(loosely based on
items from Krieger
et al)104

Birth certificate data

Ascertainment
outcome

Self-report

Medical records

Continued

LBW (<2500 g),
Self-report (at year 10)
preterm deliveries
(<37 weeks
gestation)

LBW (<2500 g)

Birth weight (g),
gestational age
at delivery, LBW,
preterm delivery

US national reference
data; length and
height measurements
performed by
research assistants
following standardised
techniques

LBW (<2500 g),
Did not report;
PTB (birth <37
Australian birth weight
weeks gestation), standards
SGA

PTB (<37 weeks’
gestation)
LBW (<2500 g)
SGA (based on
10th percentile)

Ascertainment racial
discrimination
Outcome

Black, Hispanic, Asian, Adapted or expanded Birth weight for
gestational age
other
Experiences of
Discrimination scale
measuring lifetime
racial discrimination
(from Krieger et al,
1990,104 2005)105

Aboriginal

Non-Hispanic black,
non-Hispanic white,
Hispanic, non-Hispanic
other

Pregnancy Race or ethnicity
type
included

No of participants: 344 (165 reporting discrimination or NR
unfair treatment)
Mean age: 25 (range 15–43)
Women were recruited in urban, regional and remote
areas of South Australia over 2 years. Twelve Aboriginal
research interviewers recruited women via public
hospitals, community-based agencies, community
events and their own community networks. To be
eligible to take part, women needed to have given birth
to an Aboriginal infant in South Australia between June
2011 and July 2013, and to be aged ≥14 years at the
time of the birth

No of participants: 2634
Age range: 15–44
Women part of the Virginia Pregnancy Risk
Assessment Monitoring System (PRAMS) recruited
from 47 states, New York City, Puerto Rico and the
District of Columbia

Population

Summary characteristics of included documents
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Study design

Cohort study

Case–control
study

Case–control
study

Case–control
study

Thayer et al 201953

Collins et al 200062

Collins et al 200463

Lespinasse et al
200460

Continued
Population

USA

USA

USA

Singleton

Singleton

No of participants: 312 women (141 reporting racial
Singleton
discrimination)
Age: <19: 82; 19–29: 156; ≥30: 64
Cases were 104 mothers of VLBW infants recruited
from the admission logbooks of the NICUs of Cook
County Hospital and the University of Chicago
Hospital.
Controls were 104 mothers of NBW; healthy infants
(‘healthy controls’); and 104 mothers of NBW, sick
infants who required assisted ventilation or other major
life support (‘sick controls’). Healthy controls were
recruited from the labour and delivery logbooks and
were chosen if admitted near the same date as the
cases; sick controls were identified from NICU logbook

African-American

African-American

African-American

Māori, Pacific and
Asian

Pregnancy Race or ethnicity
type
included

No of participants: 312 (104 cases, 208 controls)
Singleton
Age: no overall statistic clearly reported
Mothers delivering at Cook County Hospital and
University of Chicago Hospital in Chicago between 1
November 1997 and 31 October 2000. Cases: mothers
of singleton births with VLBW infants and preterm.
Controls: mothers of critically ill, singleton non-LBW
term infants admitted to neonatal ICU or healthy
singleton non-LBW infants admitted to newborn
nursery

No of participants: 85 (25 cases, 60 controls)
Age: no overall statistic clearly reported
Subjects were recruited from Children’s Memorial
Hospital (neonatal intensive care unit) and Cook
County Hospital (neonatal intensive unit, normal
newborn nursery) in Chicago

New Zealand No of participants: 1653 (ever verbal attack 427, ever
physical attack 59, unfair treatment 498)
Mean age: 29.5 (5.6)
Sample from Growing Up in New Zealand (GUINZ)
study recruiting pregnant women who had an
estimated birth date between 25 April 2009 and 25
March 2010 and living within geographic area defined
by Auckland, Counties-Manukau or Waikato District
Health Board regions in the North Island of Aotearoea,
New Zealand.

Country

VLBW (<1500 g)

LBW (<2500 g),
short gestation
length (37 weeks
gestation)

Questionnaire that
VLBW (<1500 g)
included questions on
racism

Questionnaire on
VLBW (<1500 g),
perception and
PTB (<37 weeks
exposure to racial
gestation)
discrimination during
pregnancy
(adapted from Krieger
et al104 and McNeilly
et al)108

Questionnaire on
perception and
exposure to racial
discrimination during
pregnancy
(from Krieger et al)104

Questionnaire asking
about lifetime and
past experience of
unfair treatment
(Growing Up in
New Zealand
questionnaire)107

Ascertainment racial
discrimination
Outcome

Continued

Medical records

Medical records

Medical records

Medical records

Ascertainment
outcome
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Cohort study

Cohort study

Dole et al 200457

Fryer et al 202039

Cross-sectional
study

Daniels et al 202065

Cohort study

Cross-sectional
study

Braveman et al
201736

Dole et al 200356

Study design

Continued

USA

USA

USA

USA

USA

Country

Singleton

Singleton

NR

Singleton

African-American,
Latina

African-American,
white

African-American

African-American

Black, white non-
Latino

Pregnancy Race or ethnicity
type
included

No of participants: 1732 (736 reporting medium or high Singleton
discrimination)
Mean age: 24.2 (5.0) non-Hispanic African American,
25.7 (5.2) Latina
Community Child Health Research Network Study, a 5-
year, multisite, prospective cohort study. Women were
recruited from Baltimore, Chicago, North Carolina, Los
Angeles and Washington DC from 2008 to 2012 and
followed up over a 2-year period. 18–40 years of age

No of participants: 1898 (364 black women reporting
discrimination, 271 white women)
Age range: 16–19: 261; 20–29: 1002; ≥30: 635
The Pregnancy, Infection, and Nutrition (PIN) Study
was conducted in central North Carolina at two
prenatal care sites (>16 years of age, between 24 and
29 weeks gestation. Self-reported white or African
American).

No of participants: 1962 (574 reporting some or higher
discrimination)
Age range: 16–19: 274; 20–29: 1036; ≥30: 652
The Pregnancy, Infection, and Nutrition Study, a
prospective cohort study of risk factors for PTB,
recruited women from two prenatal clinics in central
North Carolina who were between 24 and 29 weeks’
gestation, beginning in August 1995

No of participants: 173
Age range: 30–50
US-born, post-partum women from African-
AmericanWomen’s Heart & Health Study (AAWHHS),
which includes detailed health information on a
community sample of 208 African-American women
aged 30–50 residing in the San Francisco Bay Area

No of participants: 10 323 women (812 black women
(36.9%) reporting chronic worry from discrimination,
446 white women (5.5%))
Age: >15
California Maternal and Infant Health Assessment
(MIHA)
Cross-sectional California statewide representative
surveys of 2201 black and 8122 white, non-Latino,
US-born postpartum women with singleton live
births during 2011–2014. The MIHA sample is drawn
randomly from statewide birth certificate data each
year

Population
PTB (17–36
weeks of
gestation)

Everyday
Discrimination Scale
(developed by
Williams et al)106

Spontaneous
preterm delivery
(<37 weeks)

Adapted Experience
PTB (<37 weeks
of Discrimination
gestation)
Scale (Krieger)
(adapted from
Krieger104 Krieger and
Sidney)109

Psychological self-
PTB (<37 weeks
reported questionnaire gestation)
(adapted from
Krieger,104 Krieger and
Sidney)109

Adapted Everyday
Preterm labour
Discrimination Scale, (<37 weeks
adapted a scale
gestation)
(adopted from Krieger
et al)105

Questionnaire asking
about chronic worry
for race-based unfair
treatment

Ascertainment racial
discrimination
Outcome

Continued

Medical records

Medical records;
algorithm using LMP or
earliest US before 20
weeks

Medical records

Self-report

Birth certificate
information and
National Centre for
Health Statistics criteria;
obstetric estimate or
LMP for GA

Ascertainment
outcome
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Cross-sectional
study

Cohort study

Case–control
study

Cohort study

Cohort study

Giurgescu et al
201266

Misra et al 201038

Rankin et al 201161

Rosenberg et al
200250

Scholaske et al
201951

USA

Germany

USA

USA

USA

USA

Country

Singleton

Singleton

Singleton

Singleton

No of participants: 1232 women (DLE-B score second
quartile 305, third 307, fourth 315)
Age range: 21–69
Sample from the Life-course Influences of Fetal
Environments (LIFE) study which recruited black or
African-American women aged 18–45 years who
gave birth to a singleton at a surburban hospital in
metropolitan Detroit

Singleton

Black or African-
American

German
autochthonous
Turkish

African-American

African-American

Black or African-
American, Hispanic

African-American

Pregnancy Race or ethnicity
type
included

No of participants: 2515 (46 experiencing racism)
Singleton
Mean age: 31.43 (5.44) German autochthonous, 30.71
(5.68) Turkish immigrant women
Sample from German Socio-Economic Panel (SOEP)
study of German autochthonous and Turkish immigrant
women who recently gave birth, within first year after
delivery

No of participants: 4966
Age range: 21–69
Follow-up study from Black Women’s Health Study
(1995) recruiting US African-American women. Those
completing 1997–1999 questionnaires and reported
singleton birth were eligible

No of participants: 277 (160 cases, 117 controls)
Age: <20: 60; 20–34: 186; ≥35: 31
African-American mothers delivering at Stroger
Hospital of Cook County and Unversity of Chicago
Hospital in Chicago, IL between July 2001 and June
2005

No of participants: 832 (425 experiencing racism)
Mean age: 23.1 (5.6)
African-American women residing in Baltimore,
Maryland, enrolled prenatally if they received care
at one of three Johns Hopkins Medical Institution
(JHMI) prenatal clinics or enrolled post-partum if
they delivered at JHMI with late, none or intermittent
prenatal care

No of participants: 72 (no reporting discrimination not
reported)
Mean age: 23.38 (5.44) full term, 23.27 (5.24) preterm
African-American women ≥18 years old, at least 24
weeks gestation at birth, at least 24 hours after birth
and medically stable in Chicago hospital. Excluded if
had medical comorbidity, unstable or had medically
indicated birth

Population

PTB (<37 weeks
gestation)

PTB (<37 weeks
gestation) LBW
(<2500 g)

RaLES Daily Life
PTB (<37 weeks
Experiences Scale
gestation)
(DLE) scale of Racism
and Bother
(from Harrell et al)111

Self-report: single
PTB (<37 weeks
item asking frequency gestation)
of perceived
discrimination

Nine questions
regarding their
experience of racial
discrimination

Adapted Perceived
Racism Scale
(adapted from
McNeilly et al)108

Racism and Lifetime
PTB (<37 weeks
Experiences Scale
gestation),
(RaLES), RaLES Daily gestational age
Life Experiences Scale
(DLE), Racism‐Related
Experiences Scale
(RRE)
(from Harrell et al)111

Adapted Experiences PTB (<37 weeks
of Discrimination scale gestation)
(adapted from Krieger
et al, 1990,104 2010110

Ascertainment racial
discrimination
Outcome

Continued

Medical records;
algorithm to estimate
GA (based on early
US, LMP, later US or
clinician’s estimate)

Self-report (from
newborn questionnaire)

Self-report

Medical records

Medical records

Medical records based
on LMP and confirmed
by US

Ascertainment
outcome
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201637

Study design

Continued
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USA

USA

Slaughter-Acey et al Cohort study
201952

Grobman et al
201858

Singleton

No of participants: 9470 women (N reporting racial
discrimination not reported)
Age: no overall statistic clearly reported
The Nulliparous Pregnancy Outcomes Study:
Monitoring Mothers-To-Be is a prospective cohort
study in which 10 038 nulliparous women (>13 years
of age) with singleton pregnancies were enrolled from
geographically diverse hospitals affiliated with eight
clinical centres

Singleton

Non-Hispanic white,
non-Hispanic black,
Hispanic, Asian, other

Black or African-
American

Non-Hispanic black,
non-Hispanic white

Pregnancy Race or ethnicity
type
included

No of participants: 778 (730 acknowledged at least one NR
item of racism, 48 did not acknowledge any item)
Mean age: 23.3 (5.7)
Black or African-American women living in Baltimore
City, Maryland who attended JHMI satellite prenatal
clinic or delivered a live infant at JHMI

No of participants: 1606 women (1256 black, 350
white)
Mean age: primiparous: 23.5 (5.8); multiparous term
birth: 26.7 (6.2); multiparous PTB: 27.7 (5.6)
English-speaking pregnant women enrolled in Healthy
Pregnancy, Healthy Baby Study in Durham, North
Carolina, USA. Participants received their care at the
Duke Obstetrics Clinic of the Durham County Health
Department Prenatal Care

Population

SGA

PTB
(spontaneous)

Krieger Racism Scale Hypertensive
(developed by Krieger disorder of
pregnancy, SGA,
et al)105
PTB (<37 weeks
gestation)

Adapted Racism and
lifetime Experience
Scale (RaLES)
(from Harrell et al)111

Perceived Racism
Scale
(from Dole et al,57
adopted Krieger et
al104 and Krieger and
Sidney)109

Ascertainment racial
discrimination
Outcome

Medical records

SGA determined using
cut-off point for birth
weight ratio continuous
measure (observed
birth weight divided by
expected birth weight
for infant’s GA)

Medical records;
enrolment interview

Ascertainment
outcome

GA, gestational age; LBW, low birth weight; LMP, last menstrual period; NICU, newborn intensive care unit; NR, not reported; PTB, preterm birth; SGA, small for gestational age; US, ultrasound; VLBW, very low birth weight.

Cohort study

USA

Country

Wheeler et al 201854 Cohort study

Study design

Continued
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Exposure Self-reported racism
and discrimination in perinatal
care

SGA: 1.47 (0.42 to 5.13)

Age, education, income, health insurance status, marital status, smoking
during pregnancy

PTB: 7.18 (2.28 to 22.65)
SGA: 1.95 (0.55 to 6.87)

Age, education, income, drinking during pregnancy, gestational diabetes
Age, income, drinking during pregnancy

HBW: 0.8 (0.4 to 1.8)
SGA: 2.0 (1.1 to 3.6)
LGA: 1.0 (0.4 to 2.4)

NA
NA
NA
NA

LBW: 2.1 (1.1 to 4.1)
HBW: 0.8 (0.4 to 1.8)
PTB: 1.0 (0.5 to 1.9)
SGA: 2.0 (1.1 to 3.6)
LGA: 1.0 (0.4 to 2.4)

Parity
Parity
Parity
Parity
Parity

Model 1, OR (95% CI)

LBW: 2.1 (1.1 to 4.1)
PTB: 1.0 (0.5 to 1.9)

NA

OR (95% CI), crude

LBW: 3.56 (1.28 to 9.91)

Age, income, health insurance status

Non-Hispanic black, OR (95% CI)

PTB: 0.13 (0.03 to 0.61)

Age, education, income, and marital status

LBW: 0.30 (0.08 to 1.14)

Non-Hispanic white, OR (95% CI)

Continued
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Brown et al
201959

SGA: 1.31 (0.70 to 2.45)

Age, education, income, health insurance status, marital status

PTB: 1.76 (0.90 to 3.43)

Race/ethnicity, education, income, marital status

Outcome LBW (<2500 g), PTB
(<37 weeks gestation), SGA
(based on 10th percentile)

LBW: 2.27 (1.18 to 4.38)

Race/ethnicity, age, education

All participants, OR (95% CI)
Race/ethnicity /ethnicity, age, income, health insurance status

Exposure Self-reported racial
discrimination during the
12 months before the new baby
was born

Barber and
Robinson68

Results

Adjustments

Exposure and outcome

Results of included studies

Study
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Dixon et al
201255

Exposure Self-reported racism
during their lifetime

Outcome LBW (<2500 g), PTB
(birth <37 weeks gestation), SGA

Exposure and outcome

Continued

HBW: 0.9 (0.4 to 1.9)
PTB: 1.0 (0.5 to 1.9)
SGA: 1.9 (1.0 to 3.5)
LGA: 1.0 (0.4 to 2.5)

Parity, use of cigarettes and/or cannabis during pregnancy
Parity, use of cigarettes and/or cannabis during pregnancy
Parity, use of cigarettes and/or cannabis during pregnancy

Maternal age, race/ethnicity, child sex, age at outcome, maternal nativity,
education, pregnancy BMI, household income

Maternal age, race/ethnicity, child sex, age at outcome

Maternal age, race/ethnicity, child sex, age at outcome, maternal nativity,
education, pregnancy BMI, household income

Maternal age, race/ethnicity, child sex, age at outcome

LGA: 0.9 (0.4 to 2.2)

3+ racism domains: −0.05 (−0.34 to 0.23)

1–2 racism domains: −0.01 (−0.31 to 0.28)

Birth weight for gestational age z-score, black, Model 2

3+ racism domains: 0.00 (−0.27 to 0.27)

1–2 racism domains: 0.00 (−0.29 to 0.28)

Birth weight for gestational age z-score, black, Model 1

3+ racism domains: NA

1–2 racism domains: −0.11 (−0.31 to −0.09)

Birth weight for gestational age z-score, overall, Model 2

3+ racism domains: −0.18 (−0.38 to 0.01)

1–2 racism domains: −0.04 (−0.24 to 0.15)

Birth weight for gestational age z-score, overall, Model 1

Parity, stressful events and stressful events/social health issues

PTB: 1.1 (0.5 to 2.1)

Parity, stressful events and stressful events/social health issues

SGA: 1.7 (0.9 to 3.2)

HIB: 0.8 (0.3 to 1.7)

Parity, stressful events and stressful events/social health issues

Parity, stressful events and stressful events/social health issues

LBW: 2.0 (1.0 to 3.9)

Parity, stressful events and stressful events/social health issues

Model 3, OR (95% CI)

LBW: 1.9 (1.0 to 3.8)

Parity, use of cigarettes and/or cannabis during pregnancy

Model 2, OR (95% CI)

Results

Parity, use of cigarettes and/or cannabis during pregnancy

Adjustments

Continued
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Exposure Self-reported
interpersonal racism during
daily life
Outcome LBW <2500 g

Outcome LBW <2500 g, birth
weight (g), gestational age at
delivery, PTB (birth <37 weeks
gestation)

Exposure Self-reported lifetime
and childhood-vicarious racism

Outcome Birth weight for
gestational age

Exposure and outcome

Crude: 2.1 (1.0 to 4.2)
Model 1: 2.4 (1.1 to 5.2)
Model 2: 2.5 (1.0 to 5.9)

Age, parity, years at current residence, household wealth index
Age, parity, years at current residence, household wealth index, institutional
discrimination measures

LBW, RR (95% CI)

−0.07

Childhood-vicarious (β), non-Hispanic white

−0.26*

Lifetime (β) gestational age, non-Hispanic white

−0.01

Childhood-vicarious (β), African-American

−0.28

Lifetime (β) gestational age, African-American

Hierarchical linear regression models racism as predictors of birth weight

3+ racism domains: −0.21 (−0.70 to 0.27)

1–2 racism domains: −0.11 (−0.51 to 0.30)

Birth weight for gestational age z-score, Asian, Model 2

3+ racism domains: −0.18 (−0.66 to 0.30)

1–2 racism domains: −0.07 (−0.46 to 0.33)

Birth weight for gestational age z-score, Asian, Model 1

3+ racism domains: −0.70 (−1.13 to −0.26)

1–2 racism domains: −0.25 (−0.63 to 0.14)

Birth weight for gestational age z-score, Hispanic, Model 2

3+ racism domains: −0.52 (−0.95 to −0.10)

1–2 racism domains: −0.04 (−0.41 to 0.34)

Birth weight for gestational age z-score, Hispanic, Model 1

Results

NA

Gestational age, medical risk, spontaneous labour, clinic patient, parent’s
education

Maternal age, race/ethnicity, child sex, age at outcome, maternal nativity,
education, pregnancy BMI, household income

Maternal age, race/ethnicity, child sex, age at outcome

Maternal age, race/ethnicity, child sex, age at outcome, maternal nativity,
education, pregnancy BMI, household income

Maternal age, race/ethnicity, child sex, age at outcome

Adjustments

Continued

BMJ Glob Health: first published as 10.1136/bmjgh-2022-009227 on 2 August 2022. Downloaded from http://gh.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

van Daalen KR, et al. BMJ Global Health 2022;7:e009227. doi:10.1136/bmjgh-2022-009227

Janevic et al
201764

Dominguez et
al 201067

Study
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Exposure and outcome

Exposure Self-reported racial
discrimination during their
lifetime
Outcome LBW (<2500 g), PTB
(birth <37 weeks gestation)

Exposure Self-reported racial
discrimination during lifetime
and past year
Outcome LBW (<2500 g), PTB
(birth <37 weeks gestation)

Exposure Self-reported racial
discrimination across the
lifetime and past year.
Outcome Birth weight,
gestational age

Mustillo et al
200449

Rankin et al
201161

Thayer et al
201953

Maternal age, education,
relationship status,
smoking, BMI, offspring
sex, household income

Maternal age, education,
relationship status,
smoking, BMI, offspring
sex, household income

NA

UT housing: 0.09 (−0.50 to 0.69)
UT criminal system: 0.51 (−0.19 to 1.22)
UT banking: 0.64 (−0.21 to 1.51)
UT education: 0.18 (−0.39 to 0.76)

UT criminal system: −0.55 (−1.08 to −0.02)
UT banking: −0.73 (−1.43 to −0.02)
UT education: −0.24 (−0.67 to 0.18)

Gestational length, β coeff (95% CI), Pacific

Gestational length, β coeff (95% CI), Māori

UT work: −0.40 (−0.60 to 0.52)

UT education: 79.9 (−108 to 268)

UT education: −63.9 (−193 to 65.7)

UT housing: −0.20 (−0.67 to 0.26)

UT banking: 246 (−34.4 to 527)

UT banking: −122 (−333 to 89.7)

UT work: −0.95 (−1.56 to −0.34)

UT criminal system: 138 (−91.6 to 369)

UT criminal system: −95.8 (−255 to 64.0)

UT health: 0.25 (−0.32 to 0.84)

UT housing: 15.1 (−177 to 207)

UT housing: −146 (−286 to −5.93)

UT health: −0.36 (−0.87 to 0.15)

UT work: 137 (−46.7 to 321)

UT work: −243 (−425 to −60.2)

Any personal attack: 0.29 (−0.12 to 0.70)

UT health: 142 (−46.7 to 330)

UT health: −13.0 (−166 to 140)

Any personal attack: −0.18 (−0.53 to 0.16)

Any personal attack: 24.8 (−109 to 159)

Birth weight, β coeff (95% CI), Pacific

LBW-PTB, OR (95% CI), crude
High lifetime: 1.5 (0.9 to 2.8)
High past-year: 2.5 (1.2 to 5.2)

3+ racism domains: 3.05 (1.29 to 7.24)

1–2 racism domains: 2.05 (0.93 to 4.50)

PTB, OR (95% CI), Model 4

3+ racism domains: 2.42 (1.03 to 5.69)

1–2 racism domains: 1.97 (0.89 to 4.38)

PTB, OR (95% CI), Model 2

3+ racism domains: 1.56 (0.32 to 7.76)

1–2 racism domains: 1.06 (0.29 to 3.84)

LBW, OR (95% CI), Model 9

3+ racism domains: 4.98 (1.43 to 17.39)

1–2 racism domains: 1.96 (0.51 to 7.56)

LBW, OR (95% CI), Model 8

3+ racism domains: 4.81 (1.50 to 15.40)

1–2 racism domains: 2.04 (0.50 to 8.31)

LBW, OR (95% CI), Model 6

Results

Any personal attack: −84.7 (−190 to 20.9)

Birth weight, β coeff (95% CI), Māori

Race/ethnicity, smoking status, alcohol use, depressive symptomatology,
education, income

Race/ethnicity

Race/ethnicity, smoking status, alcohol use, depressive symptomatology,
education, income, pregnancy net wain gain, gestational age

Race/ethnicity, smoking status, alcohol use, depressive symptomatology,
education, income, pregnancy net wain gain

Race/ethnicity

Adjustments

Continued

UT education: −0.31 (−0.79 to 0.16)

UT banking: 0.33 (−1.02 to 1.70)

UT criminal system: 0.45 (−0.47 to 1.39)

UT housing: 0.30 (−0.26 to 0.87)

UT work: 0.18 (−0.17 to 0.55)

UT health: −0.26 (−0.88 to 0.36)

Any personal attack: 0.13 (−0.15 to 0.42)

Gestational length, β coeff (95% CI), Asian

UT education: −86.6 (−239 to 66.3)

UT banking: 119 (−314 to 553)

UT criminal system: 2.12 (−295 to 299)

UT housing: 188 (7.04 to 369)

UT work: 49.2 (−66.0 to 164)

UT health: 4.98 (−194 to 204)

Any personal attack: 75.7 (−16.1 to 167)

Birth weight, β coeff (95% CI), Asian
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Exposure Self-reported racial
discrimination Outcome VLBW
(<1500 g)

Exposure Self-reported chronic
worry about racial discrimination

Braveman et al
201736

VLBW PTB, OR (95% CI), discrimination during this pregnancy, crude

Crude: 1.73 (1.12 to 2.67)

PTB, PR (95% CI), US-born black

3+ domains: 2.7 (1.3 to 5.4)

1+ domain: 1.9 (1.2 to 3.0)

VLBW PTB, OR (95% CI)

≥3 domains: 2.6 (1.2 to 5.3)

≥1 domain: 1.7 (1.0 to 9.2)

VLBW PTB, OR (95% CI), lifetime discrimination

≥3 domains: NA

≥2 domains: 1.5 (0.5 to 4.4)

≥1 domain: 0.9 (0.5 to 1.7)

NA

1.45 (1.1 to 1.9)*

PTB, OR (95% CI), US-born black, crude*

Maternal age, parity, marital status, family income, maternal education, % of Model 2: 2.00 (1.33 to 3.01)
census-tract residents with income below poverty, number of major stressors
during pregnancy, depressive symptoms during pregnancy, smoked 3 months
before pregnancy, binge drank while pregnant, unintended pregnancy, lack
first-trimester prenatal care, interpregnancy interval, self-reported health
pregnancy, diabetes, hypertension, underweight diagnoses before pregnancy,
inadequate pregnancy weight gain

Maternal age, parity, marital status, family income, maternal education, % of Model 1: 1.95 (1.27 to 2.97)
census-tract residents with income below poverty, number of major stressors
during pregnancy, depressive symptoms during pregnancy

NA

NA

Maternal age, education, cigarette smoking

NA

≥3 domains: 3.2 (1.5 to 6.6)

≥2 domains: 2.1 (1.2 to 3.8)

≥1 domain: 1.9 (1.2 to 3.1)

VLBW PTB, OR (95% CI), lifetime discrimination, crude

Model 3: 3.3 (0.9 to 11.3)

Maternal age, parity, social support, smoking, alcohol, drug use

Exposure Self-reported racial
discrimination during pregnancy
NA
and lifetime
Outcome VLBW (<1500 g), PTB
(birth <37 weeks gestation)

Continued
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Lespinasse et
al 200460

Collins et al
200463

Model 2: 5.2 (1.2 to 22.0)

Model 1: 2.1 (0.7 to 6.1)

Crude: 1.9 (0.5 to 6.6)

VLBW, OR (95% CI)

Results

Smoking, alcohol, drug use

Exposure Self-reported racial
discrimination during pregnancy
NA
Outcome VLBW (<1500 g)
Maternal age, parity, social support

Collins et al
200062

Adjustments

Exposure and outcome

Study

Table 2 Continued
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Dole et al
200457

Dole et al
200356

Daniels et al
202065

Exposure Self-reported racial
discrimination
Outcome Preterm birth (birth
<37 weeks gestation)

Outcome PTB (birth <37 weeks
gestation)

Exposure Self-reported racial
discrimination

Outcome PTB (birth <37 weeks
gestation)

Exposure Self-reported
direct and vicarious racial
discrimination across three
life stages (adult, adolescent,
childhood)

Outcome PTB (17–36 weeks
gestation)

Exposure and outcome

Crude: 1.77 95% CI (0.83 to 3.77)

PTB, PR (95% CI), US-born white

Results

BMI, height

Parity, poverty index

NA

Number of pregnancies, income adjusted for household size, college
educated, employed, marital status

NA

High discrimination: NA

Some discrimination: 0.8 (0.4 to 1.4)

PTB, RR (95% CI), white

High discrimination: 1.8 (1.1 to 2.9)

Some discrimination: 1.1 (0.6 to 2.1)

PTB, RR (95% CI), African-American

Higher discrimination: 1.4 (1.0 to 2.0)

Some discrimination: 0.9 (0.6 to 1.4)

PTB, RR (95% CI)

Higher discrimination: 1.4 (1.0 to 1.9)

Some discrimination: 0.8 (0.6 to 1.2)

PTB, RR (95% CI), crude

Childhood vicarious: 1.453 (1.010 to 2.092)

Childhood direct: 1.100 (0.808 to 1.498)

Adolescent vicarious: 1.271 (0.986 to 1.637)

Adolescent direct: 1.480 (1.002 to 2.187)

Adult vicarious: 1.131 (0.883 to 1.448)

Adult direct: 1.091 (0.914 to 1.302)

PTB, OR (95% CI)

Childhood vicarious: 1.449 (0.999 to 2.102)

Childhood direct: 1.086 (0.800 to 1.473)

Adolescent vicarious: 1.265 (0.982 to 1.628)

Adolescent direct: 1.488 (1.006 to 2.202)

Adult vicarious: 1.140 (0.893 to 1.455)

Adult direct: 1.056 (0.888 to 1.257)

PTB, OR (95% CI), crude

Maternal age, parity, marital status, family income, maternal education, % of Model 2: 1.84 (0.91 to 3.71)
census-tract residents with income below poverty, number of major stressors
during pregnancy, depressive symptoms during pregnancy, smoked 3 months
before pregnancy, binge drank while pregnant, unintended pregnancy, lack
first-trimester prenatal care, interpregnancy interval, self-reported health
pregnancy, diabetes, hypertension

Maternal age, parity, marital status, family income, maternal education, % of Model 1: 1.67 (0.73 to 3.79)
census-tract residents with income below poverty, number of major stressors
during pregnancy, depressive symptoms during pregnancy

NA

Adjustments

Continued
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Exposure

Fryer et al
202039

NA

Exposure Self-reported racism
over lifetime Outcome PTB
(birth <37 weeks gestation)
Gestational age

Misra et al
201038

Top quartile in RALES: 0.88 (0.58 to 1.35)*

PTB, OR (95% CI), crude*

Top quartile in RALES: 0.88 (0.58 to 1.35)

Above median RALES: 1.00 (0.70 to 1.44)

PTB, HR (95% CI), crude

Objective physical disorder, objective social disorder, violent crime, perceived PTB, OR (95% CI), crude
physical disorder, perceived social disorder, perceived crime, EOD situation,
EOD situation: 0.810 (0.50 to 1.32)
EOD frequency, psychological distress
EOD frequency: 1.105 (0.93 to 1.31)

High: 3.82 (0.94 to 15.64)*

PTB, OR (95% CI), Latina, crude*

High: 1.40 (0.68 to 2.85)*

PTB, OR (95% CI), African-American, crude*

High: 3.6 (0.9 to 14.4)

Medium: 4.1 (1.1 to 15.5)

Low: 3.6 (0.99 to 13.2)

PTB, HR (95% CI), Latina

High: 3.8 (0.9 to 15.1)

Medium: 4.0 (1.1 to 15.2)

Low: 4.1 (1.1 to 14.6)

PTB HR 95% CI, Latina, crude

High: 1.5 (0.7 to 3.1)

Medium: 1.6 (0.8 to 3.2)

Low: 0.9 (0.4 to 1.9)

PTB HR 95% CI, African-American

High: 1.4 (0.7 to 2.7)

Medium: 1.5 (0.8 to 2.9)

Low: 0.8 (0.4 to 1.7)

PTB, HR (95% CI), African-American, crude

Results

Exposure Self-reported racial
discrimination over the lifetime
Outcome PTB (birth <37 weeks
gestation)

NA

NA

Geographic location

NA

Geographic location

NA

Adjustments

Continued
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Giurgescu et al
201266

Outcome PTB (spontaneous
birth <37 weeks gestation)

Exposure and outcome

Study
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Wheeler et al
201854

Exposure Self-reported racism
during lifetime and pregnancy
Outcome PTB (spontaneous
birth <37 weeks gestation)

Slaughter-Acey Exposure Self-reported racial
discrimination during the index
et al 201637
pregnancy and up to 1 year
before the pregnancy
Outcome PTB (birth <37 weeks
gestation)

Scholaske et al Exposure Frequency of self-
reported racial discrimination
201951
in last year or within the last
2 years
Outcome PTB (birth <37 weeks
gestation)

Rosenberg et al Exposure Self-reported racial
200250
discrimination in daily life
Outcome PTB (birth <37 weeks
gestation)

Exposure and outcome

Continued

Age, race, medical illness, psychiatric illness, tobacco use

NA

Infant sex, maternal age, parity, years of education

NA

Age of mother at birth, parity, marital status, previous preterm birth, mother
born three or more weeks early, smoked during the pregnancy, years of
educational attainment

NA

Adjustments

Multiparous prior PTB: 1.05 (0.78 to 1.40)

Multiparous prior term birth: 1.01 (0.79 to 1.30)

Primiparous: 1.29 (0.91 to 1.83)

Entire cohort: 1.06 (0.90 to 1.25)

PTB, OR (95% CI)

Fourth quartile: 1.23 (0.78 to 1.93)*

Third quartile: 1.4 (0.89 to 2.18)*

Second quartile: 1.85 (1.20 to 2.85)*

PTB, OR (95% CI), crude*

Fourth quartile: 1.19 (0.81 to 1.76)

Third quartile: 1.32 (0.90 to 1.94)

Second quartile: 1.67 (1.16 to 2.40)

PTB, PR 95% (CI), crude

Seldom/often: 5.76 (1.95 to 19.38)

PTB, OR (95% CI)

Seldom/often: 4.25 (1.68 to 11.56)

PTB, OR (95% CI), crude

People acting afraid of them at least once a week: 1.4 (1.0 to 1.9)

Unfair treatment by police: 1.1 (0.9 to 1.4)

Unfair treatment in housing: 1.0 (0.8 to 1.3)

Unfair treatment at job: 1.3 (1.1 to 1.6)

PTB, OR (95% CI)

People acting afraid of them at least once a week: 1.4 (1.0 to 2.0)

Unfair treatment by police: 1.2 (0.9 to 1.5)

Unfair treatment in housing: 1.0 (0.8 to 1.3)

Unfair treatment at job: 1.3 (1.1 to 1.7)

PTB, OR (95% CI), crude

Results

Continued
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Maternal education, Medicaid status, essential money, parity, recruitment
status

Maternal education, Medicaid status, essential money, parity, recruitment
status

Maternal education, Medicaid status, essential money, parity, recruitment
status

NA

Adjustments

Group: 2.84 (1.10 to 7.32)

Personal: 1.33 (0.86 to 2.09)

Overall: 1.45 (1.02 to 2.08)

SGA, OR (95% CI), ≤18 years

Group: 0.72 (0.47 to 1.10)

Personal: 0.86 (0.64 to 1.18)

Overall: 0.86 (0.69 to 1.06)

SGA, OR (95% CI), 19–24 years

Group: 0.83 (0.47 to 1.45)

Personal: 0.96 (0.58 to 1.58)

Overall: 0.92 (0.66 to 1.28

SGA, OR (95% CI), ≥25 years

Group: 0.97 (0.73 to 1.30)

Personal: 0.92 (0.74 to 1.13)

Overall: 0.95 (0.82 to 1.10)

SGA, OR (95% CI), crude

Results

Continued
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Outcome SGA (using the cut
point defined for the BW ratio
continuous measure)

Slaughter-Acey Exposure Self-reported overall
et al 201952
racism during lifetime

Study
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Exposure Self-reported racism
Outcome PTB (birth <37 weeks
gestation), HDP, SGA

Grobman et al
201858

Maternal age, BMI, smoking, medical comorbidities

Maternal age, BMI, smoking, medical comorbidities

Maternal age, BMI, smoking, medical comorbidities

Maternal age, BMI, smoking, medical comorbidities

Adjustments

SGA: 1.42 (1.05 to 1.93)

HDP: 0.85 (0.63 to 1.14)

sPTB: 1.23 (0.81 to 1.85)

iPTB: 1.00 (0.59 to 1.68)

Any PTB: 1.14 (0.82 to 1.59)

OR (95% CI), other

SGA: 2.08 (1.54 to 2.81)

HDP: 0.82 (0.56 to 1.20)

sPTB: 0.91 (0.54 to 1.53)

iPTB: 0.80 (0.37 to 1.74)

Any PTB: 0.87 (0.56 to 1.36)

OR (95% CI), Asian

SGA: 1.45 (1.19 to 1.77)

HDP: 0.71 (0.58 to 0.86)

sPTB: 0.95 (0.71 to 1.27)

iPTB: 0.93 (0.65 to 1.33)

Any PTB: 0.95 (0.76 to 1.20)

OR (95% CI), Hispanic

SGA: 2.07 (1.69 to 2.53)

HDP: 0.98 (0.81 to 1.20)

sPTB: 1.21 (0.90 to 1.63)

iPTB: 1.39 (1.00 to 1.93)

Any PTB: 1.31 (1.04 to 1.64)

OR (95% CI), non-Hispanic black

Results

*These unadjusted ORs were computed with the available information in the study.
BMI, body mass index; EOD, experience of discrimination; HBW, high birth weight; HDP, hypertensive disorder of pregnancy; LBW, low birth weight; LGA, large for gestational age; PR, prevalence ratio; PTB, preterm birth; RR, relative risk/risk ratio;
SGA, small for gestational age; UT, unfair treatment; VLBW, very low birth weight.

Exposure and outcome

Continued
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pooled ORs were attenuated to 1.48 (95% CI 1.20 to
1.82)65 66 and OR 1.33 (95% CI 1.13 to 1.55).68
A series of sensitivity analyses were conducted. Online
supplemental figure 4 shows the results of multiple analyses that exclude one study in each analysis, and the impact
of their exclusion on the pooled OR. While excluding
individual studies attenuated the overall pooled estimate,
no exclusion materially altered the observed pooled association. Pooling crude estimates resulted in an OR of 1.42
(95% CI 1.18 to 1.71) (see online supplemental figure 5).
In the subgroup analysis by reported race or ethnicity, an
OR of 1.33 (95% CI 1.13 to 1.57) was found when only
including results on African-American or black women
(see online supplemental figure 6). When using the originally reported measures of association instead of the

converted ORs, the pooled OR was attenuated to 1.46
(95% CI 1.20 to 1.77) (see online supplemental figure
7). Exclusion of studies that were graded as low quality in
our quality appraisal resulted in a lower but still significant pooled OR of 1.31 (95% CI 1.08 to 1.59) (see online
supplemental figure 8).
Asymmetric funnel plots and contour-
enhanced
funnel plots are shown in online supplemental figure
9, suggesting potential publication bias, poor methodological design of the included studies or true heterogeneity. This asymmetry was only slightly attenuated when
excluding low quality studies. The Egger’s test indicated
no evidence of small-study effects on summary estimates
of PTB (p<0.01). When assuming that there should be a
symmetric funnel plot, the trim-and-fill analysis suggests
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Figure 2 Random-effects DerSimonian–Laird model meta-analyses of the association between racial discrimination and
adverse pregnancy outcomes using adjusted ORs.
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Low birth weight (LBW), very low birth weight (VLBW) and
birth weight for gestational age (BGA)
Other
commonly
researched
outcomes
were
LBW,49 53 59 61 64 67 VLBW60 62 63 and BGA.55 We were unable
to perform meta-
analyses on LBW. However, when
combined, the studies suggest that women who experienced racial discrimination had a higher risk of a LBW or
VLBW infant.49 53 55 59–64 67 No studies reported a negative
association.49 53 55 59–64 67
Both significant positive associations of racial discrimination and LBW53 59 61 64 67 and non-significant associations (trending towards positive)49 53 59 61 67 were reported.
The presence of a significantly higher risk was influenced
by the adjusted variables, the severity of racial discrimination experienced and the type of discrimination experienced (lifetime, childhood or recent). Of the studies
reporting a significant positive association, two were of
good or fair quality53 64 and one study reported a non-
significant association.53
High exposure to racial discrimination compared with
low/medium exposure resulted in an OR of preterm
LBW infants of 2.5 (95% CI 1.2 to 5.2) for past year experience and 1.5 (95% CI 0.9 to 2.8) for lifetime exposure.61
When exploring BGA on a continuous scale, US racial
and ethnic minority mothers who reported discrimination in ≥3 domains had lower BGA Z-scores compared
with mothers not reporting discrimination in adjusted
models (β −0.25, 95% CI −0.45 to –0.04).55 In a study
among Māori, Pacific and Asian women in New Zealand,
the experience of several forms of racial discrimination
was a strong predicter of lower birth weight for Māori
women only (physical attack: β −1.06 (95% CI −1.83 to
–0.28), unfair treatment at work: β −0.95 (95% CI −1.56
to –0.34), in the criminal justice system: β −0.55 (95% CI
−1.08 to –0.02) and in the banking system: β −0.73 (95%
CI −1.43 to –0.02)).53
Similarly, studies exploring VLBW infants of African-
American mothers found that perceived racial discrimination was associated with VLBW infants,60 62 63 with two
studies indicating significant relationships when exposed
to ≥1 domains and ≥3 domains of racial discrimination in
both unadjusted and adjusted models (participants were
asked about racial discrimination across five domains in
total: at work, getting a job, at school, getting medical
care, getting service at a store or restaurant).60 63 While
insignificant, ORs of the third study likewise suggest a
potential positive association, reporting an unadjusted
OR of 1.9 (95% CI 0.5 to 6.6) and adjusted OR of 3.2
(95% CI 0.9 to 11.3).62 This association persisted across
maternal biomedical, sociodemographic and behavioural
characteristics.63 None of the studies on birth weight
reported an increase in birth weight among those experiencing racial discrimination compared with those who
did not.49 53 59 61 64 67 Notably, all three studies on VLBW
were considered to be of poor quality.
22

Small for gestational age (SGA)
Few studies explored SGA in relation to the experience
of racial discrimination: two of good quality and one
of poor quality.52 58 59 Overall, data from 1588 unique
participants including 290 SGA cases were used. The
overall pooled OR for SGA was 1.23 (95%CI 0.76 to
1.99). Moderate heterogeneity levels were observed (I2
=52.39%) (figure 2). When using crude ORs instead
of adjusted ORs, the pooled OR was attenuated to 1.68
(95% CI 0.79 to 3.54). Several sensitivity analyses and
assessment of publication bias could not be performed
due to the limited number of studies.52 58 59
Aboriginal women experiencing discrimination in perinatal care were more likely to have an SGA infant than
Aboriginal women not experiencing racial discrimination when adjusting for parity, stressful events and social
health issues during pregnancy (OR 1.7, 95% CI 0.9 to
3.21) or when adjusting for parity and cigarette/cannabis
use (OR 1.9, 95% CI 1.0 to 3.5).59 When assessing overall
racism experienced by African-American women, this was
not associated with SGA (OR 0.95, 95% CI 0.82 to 1.10).52
However, stratified by age, African-
American women
aged >25 years experiencing racism were more likely to
deliver a SGA infant (OR 1.45, 95% CI 1.02 to 2.08) than
women not experiencing racism.52 In contrast, racism was
not associated with SGA in adolescents aged ≤18 years
(OR 0.92, 95% CI 0.66 to 1.28) or emerging adults aged
19–24 years (OR 0.86, 95% CI 0.69 to 1.06),52 and was
not the explaining factor in the disparity between non-
Hispanic black women and non-Hispanic white women.58
Hypertensive disease of pregnancy (HDP)
Only one (good quality) study reported on HDP. Among
the large and geographically diverse cohort of nulliparous women, non-Hispanic black women were more likely
to experience HDP than non-
Hispanic white women.
However, this disparity was not explained by differences
in self-reported racism (adjusted OR 0.95, 95% CI 0.79
to 1.14).58
DISCUSSION
This systematic review and meta-
analysis assessed self-
perceived racial discrimination and adverse pregnancy
outcomes. While acknowledging the overall low quality
evidence, these study results suggest that there may
exist a positive relationship between increased racial
discrimination and worse pregnancy outcomes. Across
24 included publications, both significant positive associations36 37 49–53 56–61 63–65 67 68 and non-significant positive
associations were reported.37–39 49 50 52–54 58 59 61 62 66 67 No
studies reported significant negative associations. The
overall pooled OR was 1.40 (95% CI 1.17 to 1.68; 13
studies) for PTB, with an OR of 1.31 (95% CI 1.08 to
1.59) when excluding low quality studies, and 1.23 (95%
CI 0.76 to 1.99; 3 studies) for SGA. Across sensitivity
and subgroup analyses, the ORs slightly attenuated but
remained indicative of a significant positive association.
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that the number of missing studies was five, and that the
adjusted effect estimate is OR 1.20 (95% CI 0.98 to 1.47).
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Evidence suggests that chronic psychological stress may
accelerate telomere shortening and cellular ageing,
which are associated with the onset of disease, thereby
connecting the experience of prolonged racism to
tangible disease outcomes, including communicable and
non-communicable diseases.81 82 Emerging research on
anticipating discrimination suggests that the chronic activation of cognitive imagery of a stressor itself can further
result in prolonged stress and negative health impacts.83
Recent studies report that chronic worry about racial
discrimination may explain the persistent disparities in
pregnancy outcomes through neuroendocrine, vascular,
inflammatory and immune processes involved in both
stress responses and parturition.36
Early exposure to stress (preconception or in utero)
and adverse effects on fetal and neonatal health may
predispose individuals to chronic diseases in later life,
while epigenetic mechanisms may have intergenerational
health consequences. Illustratively, women with a history
of PTB or SGA tend to have a higher allostatic load than
women giving birth to term and normal weight infants.84
Discriminatory events often begin early in childhood and
continue through adolescence and adulthood, resulting
in an accumulation of discriminatory stressors over the
life course, both before and during pregnancy, which may
impact pregnancy outcomes. However, thus far, limited
attention has focused on capturing cumulative exposure
to discrimination over the life course, with most studies
focusing instead on recent occurrences.69 Furthermore,
it is important to note that, while the stress of daily life
may result from racial discrimination, this effect can be
magnified by coexisting correlates of socioeconomic
status, which may explain differences in health outcomes
among black women of differing socioeconomic status.85
This may also shed light on the worsening health disparities between white women in the USA compared with
women in other countries which have lower levels of
income inequality and higher expenditures on social
supports.23
Strengths and limitations
This study has several limitations. First, perceived or
self-
reported racial discrimination is only a subset of
total racial discrimination experienced by marginalised
communities.86 Subtle forms of racial discrimination
may be perpetuated in normative forms beyond people’s
conscious awareness, resulting from legitimising ideologies and perceived power that justify the status quo.87
This includes established forms of systematic, institutional and organisational racism, or internalised racism,
which may not always be perceived or self-reported as
racial discrimination but nonetheless impacts health
outcomes.88 Importantly, other privileged or marginalised group identities, such as high or low socioeconomic
status, respectively, may differentially shape the impacts
of racial discrimination on health while also being differentially shaped by racial discrimination. For instance,
while low socioeconomic status among racialised groups
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When assessing both subjective (self-
reported) and
objective outcomes in cross-sectional and longitudinal
studies, consistent associations with poor health across a
range of outcomes have been reported.69 72 Our findings
align with existing evidence on perceived racial discrimination as an important risk factor for adverse pregnancy
outcomes. A 2011 integrative review (10 studies) by Giurgescu et al found consistent positive relationships with
LBW, PTB and VLBW.73 Moreover, Alhusen et al found
racial discrimination to be a significant risk factor for
LBW, PTB and SGA in their integrative review of 15
studies.25 Finally, a small narrative review by Mutambudzi
et al argued that factors associated with racial discrimination accounted for some of the racial disparities in LBW
and PTB.74
Pervasive in people’s day-to-day lives, racism has far-
reaching implications on the experiences of racialised
individuals. As an upstream factor, it shapes other social
determinants of health such as employment, poverty,
education and housing. Relating more directly to health,
racism can impact what services and resources are available, such as referral to specialist care, access to health
insurance and access to public health services.75 Several
individual- and context-
level factors may mediate or
moderate the relationship between racial discrimination
and pregnancy outcomes. For example, some studies
indicated that the significant impact of racism on PTB
was moderated by depressive symptomatology.38 Likewise, others found that smoking mediated 13.5% of the
total effect of self-reported everyday discrimination and
LBW.64 However, the majority of reviewed studies did not
explore moderating or mediating factors. Broader literature suggests that factors such as racial or ethnic identification, positive racial evaluation, positive in-group racial
attitudes, meritocratic world views, generic coping strategies and social support may reduce the health impacts
of discrimination.76 Mechanistic pathways through
which racial discrimination adversely impacts pregnancy
outcomes have yet to be elucidated. An American study
of 107 921 women found that significantly higher proportions of racialised women had discontinuous insurance
coverage between preconception and delivery compared
with white women. The resulting racial-ethnic disparities
in access to preconception, prenatal and postpartum
care may lead to increased adverse pregnancy outcomes
in racialised populations.77 To be able to address racial
discrimination and its health impacts more comprehensively, these factors and mechanistic pathways require
further exploration.
Moreover, a long history of systemic discrimination,
bias, direct racism and associated trauma resulting in
psychosocial stress, high-
effort coping strategies and
distrust of the medical system culminate in poorer health
outcomes and shorter life expectancies among racialised
communities.78–80 Illustratively, increased allostatic load
(a marker of chronic physiologic stress experienced over
a life course), inflammation and oxidative stress have
been linked to inequities like racism and discrimination.
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potential bias and confounders and ensure replicability,
we only searched peer-reviewed academic journals. As a
result, available evidence reported in the grey literature
may have been missed, and the studies retrieved may
have been impacted by publication bias.
Despite this, our review has several strengths, including
a broad definition of adverse pregnancy outcomes
allowing for a wide-ranging examination of the impacts
of racial discrimination, a detailed comprehensive search
strategy to gather available evidence and no restrictions
on date or language of publication.
Interventions
The World Health Organization highlights the global
need to address the impact of racial discrimination, racism
and related intolerance on health.93 There is a remarkable body of evidence identifying the negative impacts of
racial discrimination on health, and several interventions
have been suggested to reduce these negative health
impacts. These include, for example, antiracism counter
marketing, values affirmation and forgiveness interventions.69 Some of the approaches that can be taken to
reduce racial inequalities in health outlined by Williams
et al include: (1) creating communities of opportunity
that could minimise structural racism; (2) ensuring the
emphasis on ‘health for all’ and public health approaches
in healthcare systems, increasing the diversity of health
professionals and ensuring that patients’ social needs are
addressed as part of their management; and (3) building
political will and support to counteract social and health
inequities.94 Studies have proposed group prenatal
care as an alternative prenatal care delivery model to
improve pregnancy outcomes, particularly among black
women.95 96 This model is thought to increase social
support and lead to stronger physician–patient relationships. Moreover, it is critical to work towards decolonising
and improving medical training by universally removing
well-documented examples of racial bias which continue
to perpetuate health inequities. This includes the lack of
teaching on dermatology and differential disease presentations in non-white individuals, inaccuracies in pulse
oximetry technology, unsubstantiated race-based adjustments to measuring renal function, and inadequate
teaching around individual biases and the social drivers
of health inequities.97–99
Additionally, there is a need for more systematic
population-based assessments of racial discrimination to
collect data on maternal exposures and outcomes in the
perinatal period. Such large-scale surveillance systems,
implemented across diverse populations, can play a
crucial role in closing the racial/ethnic gap in fetal,
neonatal and maternal health outcomes.
Importantly, efforts to counter racial discrimination must focus on systemic policy changes rather than
individual-
level intervention and prevention efforts
to create sustainable change. In 2019, NHS England
committed to ensuring that, by 2024, 75% of women from
black, Asian and minority ethnic communities will receive
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likely contributes to worse outcomes, the underlying
structural/systemic racism is what leads to the racialised poverty. However, current research frequently fails
to recognise these intersectionalities.69 Furthermore,
in the included studies, experiences of discrimination
were only considered for an individual’s self-identified,
but not socially perceived, race or ethnicity, which has
been shown to correlate to differential health outcomes
among members of the same race or ethnicity. In addition, measurements of perceived discrimination may be
influenced by perception biases such as minimising bias
(leading to under-reporting) or vigilance bias (leading
to over-reporting).86 89 Nonetheless, although perceived
racism does not stand alone as an exposure, it is useful
as a standardised and validated marker for the true,
complex, multifaceted experience of racism across the
life course in order to measure one level of the exposure to racism. Moreover, regardless of the ‘objectivity’ of
such racial discrimination reporting, the subjective experience of racial discrimination may impact health across
racial and ethnic groups.89 90
Second, most included studies were based in the USA
and few included marginalised racial or ethnic groups
beyond African-Americans.36–39 49 50 52 54–58 60–63 65–68 Likewise, most of the racial discrimination scales used were
developed in the USA and focused mainly on the African-
American experience. These instruments may not be fully
able to capture all forms of discriminatory experiences
across different marginalised racial and ethnic groups,91
thereby limiting the generalisability of our results across
different ethnogeographic and cultural settings. Third,
the available evidence was limited and of relatively low
quality, precluding a more robust synthesis and further
detailed meta-analyses (including subgroup and sensitivity analysis). Heterogeneity was noted in both meta-
analyses, which may have arisen from different levels of
adjustment, different tools used to assess racial discrimination, and varied sample sizes, study qualities and
time periods. Likewise, heterogeneity was found within
studies when different models, discriminatory behaviours
or subgroups were described, leading to both significant
positive associations and non-
significant associations
within the same study. Importantly, the funnel plot asymmetry may be a potential indication of negative studies
missing (publication bias) or could be an indication of
true heterogeneity.92 Under the assumption that there
should be a symmetric funnel plot, the trim-and-fill analysis suggested that the pooled effect estimate reduced to
OR 1.20 (95% CI 0.98 to 1.47). High quality studies that
allow for detailed analysis across population groups are
therefore needed to further confirm the results found
in this systematic review. Fourth, while some scales used
were validated within studies, the validity of other scales
was rarely examined outside of the scale developers.91
Some of the retrieved studies based the experience of
racial discrimination on only one question in a broader
survey without validation, raising concerns about the
reliability of the data generated.36 51 53 68 Lastly, to limit
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CONCLUSIONS
Our study highlights that racial discrimination has
adverse impacts on pregnancy outcomes, with the greatest
evidence found for PTB. While this work highlights the
importance of research on racial discrimination and
health, broader questions about limitations of this field
of quantitative research remain. By reducing complex
social interactions and experiences to quantitative findings alone, which may be limited by the tools used to take
measurements, we risk missing nuances by focusing on
statistical significance over the reported experiences of
affected individuals. Qualitative studies further exploring
these complex social interactions may be able to specifically identify occurrences of racial discrimination,
macrolevel biases and implicit biases, address the larger
sentiments of society around race and racism, and further
push for changes in outdated medical and public health
curricula to reflect the advances in our understanding
of the relationships between race, racism and health. To
further explore racial discrimination and their underlying mechanisms (including mediating and moderating

factors), there is a need for higher quality quantitative
and qualitative evidence using a life course approach
from large ethnographically diverse cohorts that assess
different forms, levels and contexts of racial discrimination on a plethora of fetal, neonatal and maternal health
outcomes.
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continuity of care from their midwife throughout the
perinatal period.100 Researchers have also called for reparations to historically oppressed communities to counter
the discriminatory distribution of resources and increase
access to health-producing resources.101 Similarly, a 2018
study found that an unconditional prenatal income
supplement for low-income women was associated with
reduced disparities in adverse birth outcomes including
LBW, PTB and breastfeeding initiation.102 Dismantling
the structures and policies that enable institutional and
interpersonal racism, underlying racial and/or ethnic
disparities in health and intersecting social inequalities
is essential to improve overall health in societies. Partnerships with community-based reproductive justice and
women’s health organisations who work in this area are
indispensable in improving health for racialised women
in a community-centred way.
Finally, it is important to acknowledge and recognise
that modern-
day settler colonialism, apartheid, xenophobia, islamophobia and antisemitism exist as forms of
contemporary racism that are on the rise, both directly
and indirectly contributing to negative health outcomes
on a large scale. Historical and current efforts to highlight and boycott racist countries, policies and politicians
for their roles in engineering racism serve as concrete
interventions aiming to deconstruct racist structures on
a global level. Examples of such efforts include the civil
rights movement in the USA, the boycott of apartheid
South Africa, and the efforts to mark and fight apartheid
in Palestine, as well as efforts to frame anti-islamophobia
in India and elsewhere. Globally, it is critical for public
and global health scholars, educators and practitioners
to research and fight these phenomena to contribute to
better and sustainable health outcomes at the population
level.
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Supplemental figure 1. Quality assessment scores of included cross-sectional studies (n = 6) using the Newcastle Ottawa Scale37

Each point represents a point for a given quality indicator. A maximum of 10 points can be awarded.
AHRQ, Agency for Healthcare Research and Quality; quality categorized as good, fair, or poor.
Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and poor):
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain
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Supplemental figure 2. Quality assessment scores of included case-control studies (n = 4) using the Newcastle Ottawa Scale37

Each point represents a point for a given quality indicator. A maximum of 9 points can be awarded.
AHRQ, Agency for Healthcare Research and Quality; quality categorized as good, fair, or poor.
Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and poor):
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain
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Supplemental figure 3. Quality assessment scores of included cohort studies (n = 14) using the Newcastle Ottawa Scale 37

Each point represents a point for a given quality indicator. A maximum of 9 points can be awarded.
AHRQ, Agency for Healthcare Research and Quality; quality categorized as good, fair, or poor.
Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and poor):
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain
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Supplement figure 4. Leave-one-out random-effects DerSimonian-Laird model meta-analyses of the association between racial
discrimination and preterm birth outcomes that looked at the impact of excluding each study from the meta-analysis in turn.
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Supplement figure 5. Random-effects DerSimonian-Laird model meta-analyses of the association between racial discrimination and
adverse pregnancy outcomes using crude odds ratios.
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Supplement figure 6. Random-effects DerSimonian-Laird model meta-analysis of the association between racial discrimination and
preterm birth among African American women.

6

van Daalen KR, et al. BMJ Global Health 2022; 7:e009227. doi: 10.1136/bmjgh-2022-009227

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Global Health

Supplement figure 7. Random-effects DerSimonian-Laird model meta-analysis of the association between racial discrimination and adverse
pregnancy outcomes using originally reported measures of association (MoA).
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Supplement figure 8. Random-effects DerSimonian-Laird model meta-analysis of the association between racial discrimination and adverse
pregnancy outcomes using studies assessed to be of good or fair quality.
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Supplement figure 9. Funnel plots to assess publication bias on studies exploring the association between racial
discrimination and adverse pregnancy outcomes.
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Supplemental table 1. Full Search Strategy
Database
Ovid MEDLINE
1 exp pregnant women/ or exp Pregnancy/ or Pregnan*.ti,ab. or Childbearing.ti,ab. or "Child bearing".ti,ab. or
Pregnan*.kw. or Childbearing.kw. or "Child bearing".kw. or gestation*.ti,ab. or gestation*.kw. or Placenta*.kw. or
Placenta*.ti,ab. or parturition.kw. or parturition.ti,ab. or expectant.ti,ab. or expectant.kw. (1112433)
2 exp racism/ or racism.ti,ab. or racism.kw. or racist.ti,ab. or racist.kw. (6086)
3 (raci* or race* or ethnic* or cultur*).ti,ab. or exp minority groups/ or exp ethnic groups/ or exp Continental
Population Groups/ or raci*.kw. or race*.kw. or ethnic*.kw. or cultur*.kw. (1610446)
4 exp prejudice/ or exp social discrimination/ or exp bullying/ or discrim*.ti,ab. or hostil*.ti,ab. or prejud*.ti,ab. or
harass*.ti,ab. or oppress*.ti,ab. or bully*.ti,ab. or bias.ti,ab. or discrim*.kw. or hostil*.kw. or prejud*.kw. or harass*.kw.
or oppress*.kw. or bully*.kw. or bias.kw. or injustic*.ti,ab. or injustic*.kw. (487641)
5 1 and (2 or (3 and 4)) (1800)
Embase
1 exp *pregnant women/ or exp *Pregnancy/ or Pregnan*.ti,ab. or Childbearing.ti,ab. or "Child bearing".ti,ab. or
Pregnan*.kw. or Childbearing.kw. or "Child bearing".kw. or gestation*.ti,ab. or gestation*.kw. or Placenta*.kw. or
Placenta*.ti,ab. or parturition.kw. or parturition.ti,ab. or expectant.ti,ab. or expectant.kw. (883863)
2 exp *racism/ or racism.ti,ab. or racism.kw. or racist.ti,ab. or racist.kw. (6180)
3 exp *prejudice/ or exp *bullying/ or discrim*.ti,ab. or hostil*.ti,ab. or prejud*.ti,ab. or harass*.ti,ab. or oppress*.ti,ab.
or bully*.ti,ab. or bias.ti,ab. or discrim*.kw. or hostil*.kw. or prejud*.kw. or harass*.kw. or oppress*.kw. or bully*.kw.
or bias.kw. or injustic*.ti,ab. or injustic*.kw. (583433)
4 (raci* or race* or ethnic* or cultur*).ti,ab. or exp *race/ or exp *racial difference/ or exp *ethnicity/ or exp *minority
group/ or exp *ethnic group/ or raci*.kw. or race*.kw. or ethnic*.kw. or cultur*.kw. (1826140)
5 1 and (2 or (3 and 4)) (1544)
CINAHL
S7

S3 and (s4 or (s5 and s6))

S6 ( (MH "Race Factors") OR (MH "Ethnic Groups+") OR (MH "Minority Groups") ) OR ( (raci* or race* or
ethnic* or culture* or minorit*) )
S5 ( (MH "Prejudice+") OR (MH "Cultural Bias") OR (MH "Discrimination+") OR (MH "Bullying+") ) OR (
(Prejudic* or discrim* or hostil* or harass* or oppress* or bully* or bias* or injusti*) )
S4
S3
S2
S1

(MH "Racism") or (racism or racist)
S1 OR S2
(pregnan* or childbearing or "child bearing" or gestation* or placenta* or parturition or expectant )
(MH "Pregnancy+") OR (MH "Expectant Mothers")

PsycINFO
S1
4

S3 AND S12

S1
3

#s1 and #s2

S1
2

S4 OR S11

S1
1

S7 AND S10

S1
0

S8 OR S9

S9

(raci* or race* or ethnic* or culture* or minorit*)
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S8

(DE "Ethnic Identity" OR DE "Multiracial") OR (DE "Racial and Ethnic Groups" OR DE "African Cultural
Groups" OR DE "Arabs" OR DE "Asians" OR DE "Blacks" OR DE "European Cultural Groups" OR DE
"Indigenous Populations" OR DE "Latinos/Latinas" OR DE "Romanies" OR DE "Tribes" OR DE "Whites")

S7

S5 OR S6

S6

(Prejudic* or discrim* or hostil* or harass* or oppress* or bully* or bias* or injusti*)

S5

((DE "Prejudice" OR DE "Religious Prejudices") OR (DE "Discrimination" OR DE "Cognitive
Discrimination" OR DE "Discrimination Laws" OR DE "Drug Discrimination" OR DE "Perceptual
Discrimination" OR DE "Social Discrimination" OR DE "Stimulus Discrimination")) OR (DE "Bullying" OR
DE "Cyberbullying")

S4

DE "Racism" or DE "Race and Ethnic Discrimination" OR DE "Racial Disparities" or (racism or racist)

S3

S1 OR S2

S2

(pregnan* or childbearing or "child bearing" or gestation* or placenta* or parturition or expectant )

S1

(DE "Pregnancy" OR DE "Adolescent Pregnancy" OR DE "Pregnancy Outcomes" OR DE "Primipara") OR
(DE "Expectant Mothers")

SOCINDEX
S7

S3 and (s4 or (s5 and s6))

(DE "RACE" OR DE "BLACK race" OR DE "RACIAL minorities" OR DE "RACIALIZATION" OR DE
"MINORITIES" OR DE "ATTITUDES of ethnic groups" OR DE "MINORITY families" OR DE "MINORITY
parents" OR DE "MINORITY women" OR DE "RACIAL minorities" OR DE "RELIGIOUS minorities" OR DE
S6 "ETHNIC groups" OR DE "AFRICAN Americans" OR DE "ARABS" OR DE "ARCTIC peoples" OR DE
"ASIAN Americans" OR DE "ASIANS" OR DE "ETHNIC groups in mass media" OR DE "ETHNIC relations"
OR DE "ETHNOLINGUISTIC groups" OR DE "EUROPEANS" OR DE "HISPANIC Americans" OR DE
"INDIGENOUS peoples" OR DE "INDIGENOUS peoples of the Americas" OR DE "RACIALLY mixed
people" OR DE "MEDICAL care of ethnic groups") or (raci* or race* or ethnic* or culture* or minorit*)

S5

(DE "TRANSCULTURAL medical care" OR DE "DISCRIMINATION in medical care" OR DE "MEDICAL
care of minorities" OR DE "HEALTH disparities" OR DE "PREJUDICES" OR DE "CULTURAL prejudices"
OR DE "DISCRIMINATION" OR DE "COVERT discrimination" OR DE "PERCEIVED discrimination" OR
DE "INDIRECT discrimination" OR DE "PERCEIVED discrimination" OR DE "BULLYING") or (Prejudic* or
discrim* or hostil* or harass* or oppress* or bully* or bias* or injusti*)

S4 (DE "RACISM" OR DE "INSTITUTIONAL racism" OR DE "RACE discrimination" OR DE "RACE
discrimination in medical care" OR DE "HEALTH & race" OR DE "MORTALITY & race) or (racism or racist)
S3
S2

S1 OR S2
(pregnan* or childbearing or "child bearing" or gestation* or placenta* or parturition or expectant)

S1 (DE "PREGNANT women" OR DE "PREGNANCY" OR DE "MOTHERS")
Scopus
TITLE-ABS-KEY ( pregnan* OR childbearing OR "child
bearing" OR gestation* OR placenta* OR parturition OR ( expectant W/2 ( mother OR wom?n* ) ) ) AND ( TIT
LE-ABS-KEY ( racist OR racism ) OR ( TITLE-ABSKEY ( prejudic* OR discrim* OR hostil* OR harass* OR oppress* OR bully* OR bias* OR injusti* ) AND TI
TLE-ABS-KEY ( raci* OR race* OR ethnic* OR culture* OR minorit* ) ) )
Web of Science
Core collection

TS= ( pregnan* OR childbearing OR "child bearing" OR gestation* OR placenta* OR parturition OR ( expectant
near/2 ( mother OR wom?n* ) ) ) AND ( TS=( racist OR racism ) OR ( TS= (
prejudic* OR discrim* OR hostil* OR harass* OR oppress* OR bully* OR bias* OR injusti* ) AND TS= (
raci* OR race* OR ethnic* OR culture* OR minorit* ) ) )
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Supplemental table 2. Overview adverse pregnancy outcomes included in the review
Neonatal adverse outcomes

●
●
●

●
●
●

Maternal adverse outcomes (any until six weeks
postpartum)
Fetal or perinatal death (miscarriage or stillbirth)
● Post-partum haemorrhage
Preterm birth (<37 weeks)
● Death
Gestational age at birth; infant body size at birth
● Stroke
(weight, length, and head circumference); & small and
● Placental abruption
large-for-gestational-age (defined as a birthweight
● Preterm labour rupture of the membranes
below the 10th percentile or above 90th percentile for
● Pulmonary embolism requiring therapy, Deep-vein
gestation according to fetal sex on standardized birththrombosis
weight charts, respectively)
● Pregnancy-induced
hypertension
(gestational
Admission to NICU or neonatal nursery
Hypertension), Eclampsia, Preeclampsia
Toleration of birthing process (5 minute Apgar score)
● Gestational diabetes
Fetal growth restriction
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Supplemental table 3. Grading Quality of Evidence and Strength of Recommendations (GRADE)

Outcomes
Preterm birth

No. participants
(studies)
40824 (18 studies)

Low birthweight

8704 (12 studies)

Very Low

-1

-1

0

0

n/a

Small-for-gestational-age

13226 (4 studies)

Very Low

-1

-1

-1

0

n/a

9470 (1 study)

Low

0

0

n/a

0

n/a

Hypertensive disorders of pregnancy

Quality of evidence
(GRADE)
Very Low

Risk of bias
-1

Imprecision Inconsistency Indirectness
0
0
0

Publication
Bias
-1
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Supplemental table 4. Preferred Items for Systematic Reviews and Meta-analyses (PRISMA) Checklist.30
Section and Topic
TITLE
Title
ABSTRACT
Abstract
INTRODUCTION
Rationale

Checklist item

Location
where item
is reported

1

Identify the report as a systematic review.

Page 1

2

See the PRISMA 2020 for Abstracts checklist.

Page 2

Ite
m#

3

Describe the rationale for the review in the context of existing knowledge.

Page 3-4

Objectives
METHODS
Eligibility criteria

4

Provide an explicit statement of the objective(s) or question(s) the review addresses.

Page 3-4

5

Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.

Page 6

Information
sources

6

Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted.

Page 5-6

Search strategy

7

Present the full search strategies for all databases, registers and websites, including any filters and limits used.

Supplement
Table 1

Selection process

8

Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each
report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.

Page 5-9

Data collection
process

9

Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any
processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.

Page 5-9

10a

List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought
(e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.

Supplement
Table 2

10b

List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions
made about any missing or unclear information.

Page 7

Data items

Study risk of bias
assessment

11

Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and
whether they worked independently, and if applicable, details of automation tools used in the process.

Page 7

Effect measures

12

Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.

Page 7

13a

Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis (item #5)).

Page 5-6

13b

Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.

Page 7-8

13c

Describe any methods used to tabulate or visually display results of individual studies and syntheses.

Page 7-8

13d

Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to
identify the presence and extent of statistical heterogeneity, and software package(s) used.

Page 7-8

Synthesis methods
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13e

Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).

Page 7-8

13f

Describe any sensitivity analyses conducted to assess robustness of the synthesized results.

Page 7-8

Reporting bias
assessment

14

Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).

Page 8

Certainty
assessment
RESULTS
Study selection

15

Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.

Page 7

16a

Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review,
ideally using a flow diagram.

Page 9,
Figure 1

16b

Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.

NA

Study
characteristics

17

Cite each included study and present its characteristics.

Page 9

Risk of bias in
studies

18

Present assessments of risk of bias for each included study.

Page 9-10

Results of
individual studies

19

For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g.
confidence/credible interval), ideally using structured tables or plots.

Table 2

20a

For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.

Page 9-13

20b

Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g.
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.

Page 11-13

20c

Present results of all investigations of possible causes of heterogeneity among study results.

Page 11-13

20d

Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.

Page 11-12,
Supplement
Figures 1-5

Results of
syntheses

Reporting biases

21

Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.

Supplement
figure 6

Certainty of
evidence
DISCUSSION
Discussion

22

Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.

Supplement
tables 3-6

23a

Provide a general interpretation of the results in the context of other evidence.

Page 14

23b

Discuss any limitations of the evidence included in the review.

Page 15-16

23c

Discuss any limitations of the review processes used.

Page 15-16

Discuss implications of the results for practice, policy, and future research.

Page 16-17

Provide registration information for the review, including register name and registration number, or state that the review was not registered.

Page 5

23d
OTHER INFORMATION
Registration and
24a
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24b

Indicate where the review protocol can be accessed, or state that a protocol was not prepared.

Page 5

24c

Describe and explain any amendments to information provided at registration or in the protocol.

NA

Support

25

Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.

Page 18

Competing
interests

26

Declare any competing interests of review authors.

Page 18

Availability of
data, code and
other materials

27

Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data
used for all analyses; analytic code; any other materials used in the review.

Page 9
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Supplemental figure 1. Quality assessment scores of included cross-sectional studies (n = 6) using the Newcastle Ottawa Scale37

Each point represents a point for a given quality indicator. A maximum of 10 points can be awarded.
AHRQ, Agency for Healthcare Research and Quality; quality categorized as good, fair, or poor.
Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and poor):
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain
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Supplemental figure 2. Quality assessment scores of included case-control studies (n = 4) using the Newcastle Ottawa Scale37

Each point represents a point for a given quality indicator. A maximum of 9 points can be awarded.
AHRQ, Agency for Healthcare Research and Quality; quality categorized as good, fair, or poor.
Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and poor):
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain
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Supplemental figure 3. Quality assessment scores of included cohort studies (n = 14) using the Newcastle Ottawa Scale 37

Each point represents a point for a given quality indicator. A maximum of 9 points can be awarded.
AHRQ, Agency for Healthcare Research and Quality; quality categorized as good, fair, or poor.
Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and poor):
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain
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Supplement figure 4. Leave-one-out random-effects DerSimonian-Laird model meta-analyses of the association between racial
discrimination and preterm birth outcomes that looked at the impact of excluding each study from the meta-analysis in turn.
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Supplement figure 5. Random-effects DerSimonian-Laird model meta-analyses of the association between racial discrimination and
adverse pregnancy outcomes using crude odds ratios.
5

van Daalen KR, et al. BMJ Global Health 2022; 7:e009227. doi: 10.1136/bmjgh-2022-009227

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Global Health

Supplement figure 6. Random-effects DerSimonian-Laird model meta-analysis of the association between racial discrimination and
preterm birth among African American women.
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Supplement figure 7. Random-effects DerSimonian-Laird model meta-analysis of the association between racial discrimination and adverse
pregnancy outcomes using originally reported measures of association (MoA).
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Supplement figure 8. Random-effects DerSimonian-Laird model meta-analysis of the association between racial discrimination and adverse
pregnancy outcomes using studies assessed to be of good or fair quality.
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Supplement figure 9. Funnel plots to assess publication bias on studies exploring the association between racial
discrimination and adverse pregnancy outcomes.
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Supplemental table 1. Full Search Strategy
Database
Ovid MEDLINE
1 exp pregnant women/ or exp Pregnancy/ or Pregnan*.ti,ab. or Childbearing.ti,ab. or "Child bearing".ti,ab. or
Pregnan*.kw. or Childbearing.kw. or "Child bearing".kw. or gestation*.ti,ab. or gestation*.kw. or Placenta*.kw. or
Placenta*.ti,ab. or parturition.kw. or parturition.ti,ab. or expectant.ti,ab. or expectant.kw. (1112433)
2 exp racism/ or racism.ti,ab. or racism.kw. or racist.ti,ab. or racist.kw. (6086)
3 (raci* or race* or ethnic* or cultur*).ti,ab. or exp minority groups/ or exp ethnic groups/ or exp Continental
Population Groups/ or raci*.kw. or race*.kw. or ethnic*.kw. or cultur*.kw. (1610446)
4 exp prejudice/ or exp social discrimination/ or exp bullying/ or discrim*.ti,ab. or hostil*.ti,ab. or prejud*.ti,ab. or
harass*.ti,ab. or oppress*.ti,ab. or bully*.ti,ab. or bias.ti,ab. or discrim*.kw. or hostil*.kw. or prejud*.kw. or harass*.kw.
or oppress*.kw. or bully*.kw. or bias.kw. or injustic*.ti,ab. or injustic*.kw. (487641)
5 1 and (2 or (3 and 4)) (1800)
Embase
1 exp *pregnant women/ or exp *Pregnancy/ or Pregnan*.ti,ab. or Childbearing.ti,ab. or "Child bearing".ti,ab. or
Pregnan*.kw. or Childbearing.kw. or "Child bearing".kw. or gestation*.ti,ab. or gestation*.kw. or Placenta*.kw. or
Placenta*.ti,ab. or parturition.kw. or parturition.ti,ab. or expectant.ti,ab. or expectant.kw. (883863)
2 exp *racism/ or racism.ti,ab. or racism.kw. or racist.ti,ab. or racist.kw. (6180)
3 exp *prejudice/ or exp *bullying/ or discrim*.ti,ab. or hostil*.ti,ab. or prejud*.ti,ab. or harass*.ti,ab. or oppress*.ti,ab.
or bully*.ti,ab. or bias.ti,ab. or discrim*.kw. or hostil*.kw. or prejud*.kw. or harass*.kw. or oppress*.kw. or bully*.kw.
or bias.kw. or injustic*.ti,ab. or injustic*.kw. (583433)
4 (raci* or race* or ethnic* or cultur*).ti,ab. or exp *race/ or exp *racial difference/ or exp *ethnicity/ or exp *minority
group/ or exp *ethnic group/ or raci*.kw. or race*.kw. or ethnic*.kw. or cultur*.kw. (1826140)
5 1 and (2 or (3 and 4)) (1544)
CINAHL
S7

S3 and (s4 or (s5 and s6))

S6 ( (MH "Race Factors") OR (MH "Ethnic Groups+") OR (MH "Minority Groups") ) OR ( (raci* or race* or
ethnic* or culture* or minorit*) )
S5 ( (MH "Prejudice+") OR (MH "Cultural Bias") OR (MH "Discrimination+") OR (MH "Bullying+") ) OR (
(Prejudic* or discrim* or hostil* or harass* or oppress* or bully* or bias* or injusti*) )
S4
S3
S2
S1

(MH "Racism") or (racism or racist)
S1 OR S2
(pregnan* or childbearing or "child bearing" or gestation* or placenta* or parturition or expectant )
(MH "Pregnancy+") OR (MH "Expectant Mothers")

PsycINFO
S1
4

S3 AND S12

S1
3

#s1 and #s2

S1
2

S4 OR S11

S1
1

S7 AND S10

S1
0

S8 OR S9

S9

(raci* or race* or ethnic* or culture* or minorit*)
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S8

(DE "Ethnic Identity" OR DE "Multiracial") OR (DE "Racial and Ethnic Groups" OR DE "African Cultural
Groups" OR DE "Arabs" OR DE "Asians" OR DE "Blacks" OR DE "European Cultural Groups" OR DE
"Indigenous Populations" OR DE "Latinos/Latinas" OR DE "Romanies" OR DE "Tribes" OR DE "Whites")

S7

S5 OR S6

S6

(Prejudic* or discrim* or hostil* or harass* or oppress* or bully* or bias* or injusti*)

S5

((DE "Prejudice" OR DE "Religious Prejudices") OR (DE "Discrimination" OR DE "Cognitive
Discrimination" OR DE "Discrimination Laws" OR DE "Drug Discrimination" OR DE "Perceptual
Discrimination" OR DE "Social Discrimination" OR DE "Stimulus Discrimination")) OR (DE "Bullying" OR
DE "Cyberbullying")

S4

DE "Racism" or DE "Race and Ethnic Discrimination" OR DE "Racial Disparities" or (racism or racist)

S3

S1 OR S2

S2

(pregnan* or childbearing or "child bearing" or gestation* or placenta* or parturition or expectant )

S1

(DE "Pregnancy" OR DE "Adolescent Pregnancy" OR DE "Pregnancy Outcomes" OR DE "Primipara") OR
(DE "Expectant Mothers")

SOCINDEX
S7

S3 and (s4 or (s5 and s6))

(DE "RACE" OR DE "BLACK race" OR DE "RACIAL minorities" OR DE "RACIALIZATION" OR DE
"MINORITIES" OR DE "ATTITUDES of ethnic groups" OR DE "MINORITY families" OR DE "MINORITY
parents" OR DE "MINORITY women" OR DE "RACIAL minorities" OR DE "RELIGIOUS minorities" OR DE
S6 "ETHNIC groups" OR DE "AFRICAN Americans" OR DE "ARABS" OR DE "ARCTIC peoples" OR DE
"ASIAN Americans" OR DE "ASIANS" OR DE "ETHNIC groups in mass media" OR DE "ETHNIC relations"
OR DE "ETHNOLINGUISTIC groups" OR DE "EUROPEANS" OR DE "HISPANIC Americans" OR DE
"INDIGENOUS peoples" OR DE "INDIGENOUS peoples of the Americas" OR DE "RACIALLY mixed
people" OR DE "MEDICAL care of ethnic groups") or (raci* or race* or ethnic* or culture* or minorit*)

S5

(DE "TRANSCULTURAL medical care" OR DE "DISCRIMINATION in medical care" OR DE "MEDICAL
care of minorities" OR DE "HEALTH disparities" OR DE "PREJUDICES" OR DE "CULTURAL prejudices"
OR DE "DISCRIMINATION" OR DE "COVERT discrimination" OR DE "PERCEIVED discrimination" OR
DE "INDIRECT discrimination" OR DE "PERCEIVED discrimination" OR DE "BULLYING") or (Prejudic* or
discrim* or hostil* or harass* or oppress* or bully* or bias* or injusti*)

S4 (DE "RACISM" OR DE "INSTITUTIONAL racism" OR DE "RACE discrimination" OR DE "RACE
discrimination in medical care" OR DE "HEALTH & race" OR DE "MORTALITY & race) or (racism or racist)
S3
S2

S1 OR S2
(pregnan* or childbearing or "child bearing" or gestation* or placenta* or parturition or expectant)

S1 (DE "PREGNANT women" OR DE "PREGNANCY" OR DE "MOTHERS")
Scopus
TITLE-ABS-KEY ( pregnan* OR childbearing OR "child
bearing" OR gestation* OR placenta* OR parturition OR ( expectant W/2 ( mother OR wom?n* ) ) ) AND ( TIT
LE-ABS-KEY ( racist OR racism ) OR ( TITLE-ABSKEY ( prejudic* OR discrim* OR hostil* OR harass* OR oppress* OR bully* OR bias* OR injusti* ) AND TI
TLE-ABS-KEY ( raci* OR race* OR ethnic* OR culture* OR minorit* ) ) )
Web of Science
Core collection

TS= ( pregnan* OR childbearing OR "child bearing" OR gestation* OR placenta* OR parturition OR ( expectant
near/2 ( mother OR wom?n* ) ) ) AND ( TS=( racist OR racism ) OR ( TS= (
prejudic* OR discrim* OR hostil* OR harass* OR oppress* OR bully* OR bias* OR injusti* ) AND TS= (
raci* OR race* OR ethnic* OR culture* OR minorit* ) ) )
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Supplemental table 2. Overview adverse pregnancy outcomes included in the review
Neonatal adverse outcomes

●
●
●

●
●
●

Maternal adverse outcomes (any until six weeks
postpartum)
Fetal or perinatal death (miscarriage or stillbirth)
● Post-partum haemorrhage
Preterm birth (<37 weeks)
● Death
Gestational age at birth; infant body size at birth
● Stroke
(weight, length, and head circumference); & small and
● Placental abruption
large-for-gestational-age (defined as a birthweight
● Preterm labour rupture of the membranes
below the 10th percentile or above 90th percentile for
● Pulmonary embolism requiring therapy, Deep-vein
gestation according to fetal sex on standardized birththrombosis
weight charts, respectively)
● Pregnancy-induced
hypertension
(gestational
Admission to NICU or neonatal nursery
Hypertension), Eclampsia, Preeclampsia
Toleration of birthing process (5 minute Apgar score)
● Gestational diabetes
Fetal growth restriction
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Supplemental table 3. Grading Quality of Evidence and Strength of Recommendations (GRADE)

Outcomes
Preterm birth

No. participants
(studies)
40824 (18 studies)

Low birthweight

8704 (12 studies)

Very Low

-1

-1

0

0

n/a

Small-for-gestational-age

13226 (4 studies)

Very Low

-1

-1

-1

0

n/a

9470 (1 study)

Low

0

0

n/a

0

n/a

Hypertensive disorders of pregnancy

Quality of evidence
(GRADE)
Very Low

Risk of bias
-1

Imprecision Inconsistency Indirectness
0
0
0

Publication
Bias
-1
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Supplemental table 4. Preferred Items for Systematic Reviews and Meta-analyses (PRISMA) Checklist.30
Section and Topic
TITLE
Title
ABSTRACT
Abstract
INTRODUCTION
Rationale

Checklist item

Location
where item
is reported

1

Identify the report as a systematic review.

Page 1

2

See the PRISMA 2020 for Abstracts checklist.

Page 2

Ite
m#

3

Describe the rationale for the review in the context of existing knowledge.

Page 3-4

Objectives
METHODS
Eligibility criteria

4

Provide an explicit statement of the objective(s) or question(s) the review addresses.

Page 3-4

5

Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.

Page 6

Information
sources

6

Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted.

Page 5-6

Search strategy

7

Present the full search strategies for all databases, registers and websites, including any filters and limits used.

Supplement
Table 1

Selection process

8

Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each
report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.

Page 5-9

Data collection
process

9

Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any
processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.

Page 5-9

10a

List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought
(e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.

Supplement
Table 2

10b

List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions
made about any missing or unclear information.

Page 7

Data items

Study risk of bias
assessment

11

Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and
whether they worked independently, and if applicable, details of automation tools used in the process.

Page 7

Effect measures

12

Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.

Page 7

13a

Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis (item #5)).

Page 5-6

13b

Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.

Page 7-8

13c

Describe any methods used to tabulate or visually display results of individual studies and syntheses.

Page 7-8

13d

Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to
identify the presence and extent of statistical heterogeneity, and software package(s) used.

Page 7-8

Synthesis methods
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13e

Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).

Page 7-8

13f

Describe any sensitivity analyses conducted to assess robustness of the synthesized results.

Page 7-8

Reporting bias
assessment

14

Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).

Page 8

Certainty
assessment
RESULTS
Study selection

15

Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.

Page 7

16a

Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review,
ideally using a flow diagram.

Page 9,
Figure 1

16b

Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.

NA

Study
characteristics

17

Cite each included study and present its characteristics.

Page 9

Risk of bias in
studies

18

Present assessments of risk of bias for each included study.

Page 9-10

Results of
individual studies

19

For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g.
confidence/credible interval), ideally using structured tables or plots.

Table 2

20a

For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.

Page 9-13

20b

Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g.
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.

Page 11-13

20c

Present results of all investigations of possible causes of heterogeneity among study results.

Page 11-13

20d

Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.

Page 11-12,
Supplement
Figures 1-5

Results of
syntheses

Reporting biases

21

Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.

Supplement
figure 6

Certainty of
evidence
DISCUSSION
Discussion

22

Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.

Supplement
tables 3-6

23a

Provide a general interpretation of the results in the context of other evidence.

Page 14

23b

Discuss any limitations of the evidence included in the review.

Page 15-16

23c

Discuss any limitations of the review processes used.

Page 15-16

Discuss implications of the results for practice, policy, and future research.

Page 16-17

Provide registration information for the review, including register name and registration number, or state that the review was not registered.

Page 5

23d
OTHER INFORMATION
Registration and
24a
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24b

Indicate where the review protocol can be accessed, or state that a protocol was not prepared.

Page 5

24c

Describe and explain any amendments to information provided at registration or in the protocol.

NA

Support

25

Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.

Page 18

Competing
interests

26

Declare any competing interests of review authors.

Page 18

Availability of
data, code and
other materials

27

Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data
used for all analyses; analytic code; any other materials used in the review.

Page 9
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Race discrimination linked to heightened risk of underweight and premature
babies
Adds to existing evidence that discrimination is a risk factor for poor health outcomes
Experience of race discrimination on the basis of ethnicity, skin colour, or nationality is
linked to a heightened risk of having an underweight and/or premature baby, finds a
pooled data analysis of the available evidence, published in the open access
journal BMJ Global Health.
The findings add to the existing evidence that race discrimination is a risk factor for poor
health outcomes, say the researchers.
For several decades, race has been recognised as a social determinant of health and a
risk factor for numerous diseases. The evidence increasingly suggests that upstream
social, environmental, economic and political factors are fundamental drivers of health
inequities, and that it is often racism, rather than race, that is the root cause.
For example, maternal death rates among Black and Indigenous women in the USA are
2–3 times higher than those of White women. Similarly, in the UK, maternal death rates
are 2–4 times higher among Black and Asian women than they are among White
women.
To explore the existing patterns of racial disparities in pregnancy outcomes, the
researchers searched 8 electronic databases, looking for relevant studies on selfreported race discrimination and premature birth (before 37 weeks), low birthweight,
and high blood pressure associated with pregnancy, and published up to January 2022.
In all, the results of 24 studies were included in the final analysis, with the number of
participants in each study ranging from 39 to 9470. Most (20) studies were carried out in
the US.
Study participants were of different racial and ethnic backgrounds, including Black or
African American, Hispanic, non-Hispanic white, Mãori, Pacific, Asian, Aboriginal,
Romani, indigenous German and Turkish.
The pooled data analysis showed that for all the outcomes studied, experience of race
discrimination was associated with a heightened risks of premature birth and giving birth
to a small-for-gestational age baby.
The overall odds of a premature birth were estimated to be 40% higher. When low
quality studies were excluded, the odds of a premature birth were reduced but still 31%
higher. And while not statistically significant, the overall odds of a small-for-gestational
age baby were estimated to be 23% higher.
Similar results were obtained when further analyses of selected data were carried out.

The researchers acknowledge that many of the studies included in the pooled data
analysis were of low quality, and that most were based in the USA, and included few
marginalised racial or ethnic groups other than African Americans. As such, they may
not be more widely applicable to other ethnic groups and cultural settings.
Nevertheless, they point out: “Our findings align with existing evidence on perceived
racial discrimination as an important risk factor for adverse pregnancy outcomes.”
They explain: “Pervasive in people’s day-to-day lives, racism has far reaching
implications on the experiences of racialised individuals. As an upstream factor, it
shapes other social determinants of health such as employment, poverty, education and
housing.
“Relating more directly to health, racism can impact what services and resources are
available, such as referral to specialist care, access to health insurance and access to
public health services.”
The researchers highlight various approaches to counter the effects of racism on health
outcomes, including the need to improve the training of clinicians.
This can be done by: “universally removing well-documented examples of racial bias
which continue to perpetuate health inequities,” they suggest.
“This includes the lack of teaching on dermatology and differential disease
presentations in non-White individuals, inaccuracies in pulse oximetry technology,
unsubstantiated race-based adjustments to measuring renal function, and inadequate
teaching around individual biases and the social drivers of health inequities.”
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