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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 
outcomes.
Methods Eight electronic databases were searched without 
language or time restrictions, through January 2022. Data 
were extracted using a pre- piloted extraction tool. Quality 
assessment was conducted using the Newcastle–Ottawa Scale 
(NOS), and across all included studies using the Grading of 
Recommendations Assessment, Development and Evaluation 
(GRADE) approach. Random effects meta- analyses were 
performed on preterm birth and small for gestational age. 
Heterogenicity was assessed using Cochran’s χ2 test and I2 
statistic.
Results Of 13 597 retrieved records, 24 articles were included. 
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 
and moderating factors, higher quality evidence from large 
ethnographically diverse cohorts is needed.

INTRODUCTION
James Marion Sims, a controversial 19th- cen-
tury 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 

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 be-
tween 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 cre-
ates health disparities by examining the available peer- 
reviewed evidence base on the impact of perceived or 
self- reported racial discrimination on adverse pregnan-
cy outcomes, including low birth weight, very low birth 
weight, small for gestational age, preterm birth and hy-
pertensive 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 discrimina-
tion has adverse impacts on pregnancy outcomes.

 ⇒ To further explore this association and its underlying 
mechanisms, including mediating and moderating fac-
tors, higher quality evidence on fetal, neonatal and ma-
ternal health outcomes using a life course approach and 
large ethnographically diverse cohorts is needed.

http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2022-009227&domain=pdf&date_stamp=2022-07-29
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these developments on unconsenting enslaved black 
women without anaesthesia,1 2 placing these experi-
ments among the likes of the Tuskegee syphilis experi-
ment3 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 preg-
nancy 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 expres-
sions of genetic and biological factors. However, health 
disparities between population groups cannot simply be 
explained by biological factors alone.15 Evidence increas-
ingly 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 dispar-
ities. 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 seem-
ingly 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 

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 More-
over, 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, person-
ally mediated) racism may more directly relate to dispar-
ities 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 cumula-
tive 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 discrim-
ination 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 

https://www.crd.york.ac.uk/prospero/
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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 preg-
nancy outcomes, including preterm birth (PTB), low 
birth weight (LBW) and hypertensive disorder of preg-
nancy (HDP). A full list is given in online supplemental 
table 2.

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 preju-
dice 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 preg-
nant. 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 proce-
dures used, total number of participants, number of 
controls, definition and ascertainment of racial discrimi-
nation (eg, experience of discrimination scale, racism and 
lifetime experience scale), number of individuals catego-
rised 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 addi-
tional 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 Recom-
mendations Assessment, Development and Evaluation 

(GRADE) approach was applied.35 Evidence from obser-
vational studies starts at low quality due to residual 
confounding and bias, among other issues. When serious 
study limitations were identified, the evidence was down-
graded by one level. These limitations included impreci-
sion 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 infor-
mation 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 asso-
ciation 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 inter-
changeable 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 

https://dx.doi.org/10.1136/bmjgh-2022-009227
https://dx.doi.org/10.1136/bmjgh-2022-009227
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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 statis-
tical 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 symmet-
rical funnel plot.47 48

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 Mace-
donia (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) 

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 previ-
ously validated or developed for the specific research 
study. This included adapted versions of the Experi-
ences 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 autocht-
onous51 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 gesta-
tion; 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 like-
wise 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

https://dx.doi.org/10.1136/bmjgh-2022-009227
https://dx.doi.org/10.1136/bmjgh-2022-009227
https://dx.doi.org/10.1136/bmjgh-2022-009227
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Preterm birth (PTB) and gestational age
The most commonly investigated adverse 
pregnancy outcomes were PTB and gesta-
tional 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 posi-
tive 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 unad-
justed 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 influen-
tial studies.65 66 68 When these studies were excluded, the 

Figure 1 PRISMA flow diagram of search strategy.27
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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 anal-
yses 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 asso-
ciation. 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 orig-
inally 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 signifi-
cant 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 method-
ological design of the included studies or true heteroge-
neity. 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 

Figure 2 Random- effects DerSimonian–Laird model meta- analyses of the association between racial discrimination and 
adverse pregnancy outcomes using adjusted ORs.

https://dx.doi.org/10.1136/bmjgh-2022-009227
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https://dx.doi.org/10.1136/bmjgh-2022-009227
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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).

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 experi-
enced 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 discrim-
ination and LBW53 59 61 64 67 and non- significant associa-
tions (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 discrimi-
nation experienced and the type of discrimination expe-
rienced (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 expe-
rience 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 discrimina-
tion 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 discrimi-
nation 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 expe-
riencing 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.

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 peri-
natal care were more likely to have an SGA infant than 
Aboriginal women not experiencing racial discrimina-
tion 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 nullipa-
rous 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 asso-
ciations36 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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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 discrimi-
nation as an important risk factor for adverse pregnancy 
outcomes. A 2011 integrative review (10 studies) by Giur-
gescu 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 discrimina-
tion 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 avail-
able, 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 Like-
wise, 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 litera-
ture suggests that factors such as racial or ethnic identifi-
cation, positive racial evaluation, positive in- group racial 
attitudes, meritocratic world views, generic coping strat-
egies 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 propor-
tions 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 comprehen-
sively, 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. 

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 acti-
vation 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 dispar-
ities 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 ideol-
ogies and perceived power that justify the status quo.87 
This includes established forms of systematic, institu-
tional 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 marginal-
ised group identities, such as high or low socioeconomic 
status, respectively, may differentially shape the impacts 
of racial discrimination on health while also being differ-
entially shaped by racial discrimination. For instance, 
while low socioeconomic status among racialised groups 
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likely contributes to worse outcomes, the underlying 
structural/systemic racism is what leads to the racial-
ised 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 addi-
tion, 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 expo-
sure to racism. Moreover, regardless of the ‘objectivity’ of 
such racial discrimination reporting, the subjective expe-
rience 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 Like-
wise, 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 sensi-
tivity analysis). Heterogeneity was noted in both meta- 
analyses, which may have arisen from different levels of 
adjustment, different tools used to assess racial discrim-
ination, 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 asym-
metry 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 anal-
ysis 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 

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 remark-
able 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 interven-
tions.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 relation-
ships. 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 pres-
entations in non- white individuals, inaccuracies in pulse 
oximetry technology, unsubstantiated race- based adjust-
ments 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 discrimina-
tion 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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continuity of care from their midwife throughout the 
perinatal period.100 Researchers have also called for repa-
rations 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. Part-
nerships 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, xeno-
phobia, 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 high-
light 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.

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 find-
ings 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 specif-
ically 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 under-
lying 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 discrimina-
tion on a plethora of fetal, neonatal and maternal health 
outcomes.
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