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The global burden of perinatal common mental health
disorders and substance use among migrant women:
a systematic review and meta-analysis

Kerrie Stevenson, Gracia Fellmeth, Samuel Edwards, Clara Calvert, Phillip Bennett, Oona M R Campbell, Daniela C Fuhr

Summary

Background There are one billion migrants globally, of whom 82 million are forced migrants. Pregnant migrants face
pre-migration stressors such as conflict, transit stressors including poverty, and post-migration stressors including
navigating the immigration system,; these stressors can make them vulnerable to mental illness. We aimed to assess the
global prevalence of and risk factors for perinatal mental health disorders or substance use among women who are
migrants.

Methods In this systematic review and meta-analysis, we searched OVID MEDLINE, Embase, PsycINFO, CENTRAL,
Global Health, Scopus, and Web of Science for studies published from database inception until July 8, 2022. Cohort,
cross-sectional, and interventional studies with prevalence data for any mental illness in pregnancy or the postnatal
period (ie, up to a year after delivery) or substance use in pregnancy were included. The primary outcome was the
prevalence of perinatal common mental health disorders among women who are migrants, globally. Data for study
quality and risk factors were also extracted. A random-effects meta-analysis was used to calculate pooled prevalence
estimates, when appropriate. Sensitivity analyses were conducted according to study quality, sample representativeness,
and method of outcome assessment. Risk factor data were synthesised narratively. This study is registered with
PROSPERO, CRD42021226291.

Findings 18 650 studies were retrieved, of which 135 studies comprising data from 621995 participants met the
inclusion criteria. 123 (91%) of 135 studies were conducted in high-income host countries. Five (4%) of 135 studies
were interventional, 40 (30%) were cohort, and 90 (66%) were cross-sectional. The most common regions of origin of
participants were South America, the Middle East, and north Africa. Only 26 studies presented disaggregated data for
forced migrants or economic migrants. The pooled prevalence of perinatal depressive disorders was 24-2%
(range 0-5-95-5%; I2 98-8%; 12 0-01) among all women who are migrants, 32-5% (1-5-81-6; 98-7%; 0-01) among
forced migrants, and 13-7% (4-7-35-1; 91-5%; 0-01) among economic migrants (p<0-001). The pooled prevalence of
perinatal anxiety disorders was 19-6% (range 1-2-53-1; I2 96-8%; 12 0-01) among all migrants. The pooled prevalence
of perinatal post-traumatic stress disorder (PTSD) among all migrant women was 8-9% (range 3-2-33-3; I2 97-4%;
72 0-18). The pooled prevalence of perinatal PTSD among forced migrants was 17-1% (range 6-5-44-3; I2 96-6%;
T2 0-32). Key risk factors for perinatal depression were being a recently arrived immigrant (ie, approximately within
the past year), having poor social support, and having a poor relationship with one’s partner.

Interpretation One in four women who are migrants and who are pregnant or post partum experience perinatal
depression, one in five perinatal anxiety, and one in 11 perinatal PTSD. The burden of perinatal mental illness appears
higher among women who are forced migrants compared with women who are economic migrants. To our knowledge,
we have provided the first pooled estimate of perinatal depression and PTSD among women who are forced migrants.
Interpreting the prevalence estimate should be observed with caution due to the very wide range found within the
included studies. Additionally, 66% of studies were cross-sectional representing low quality evidence. These findings
highlight the need for community-based routine perinatal mental health screening for migrant communities, and
access to interventions that are culturally sensitive, particularly for forced migrants who might experience a higher
burden of disease than economic migrants.
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Centre, Imperial College; Imperial College NTHR Biomedical Research Centre; and Nuffield Department of Population
Health, University of Oxford.
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Introduction

Approximately 4% of the world’s population are
international migrants.! Most are economic migrants

who migrate within or to higher-income regions, but
approximately 89 million migrants, internationally, are
forced migrants, including refugees, asylum seekers,
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Research in context

Evidence before this study

There are approximately 281 million migrants worldwide and
89 million forced migrants. Women who are migrants and who
are pregnant or post partum could be more vulnerable to
mental illness because of pre-migration, transit, and post-
migration stressors. However, there are few data on the
prevalence and risk of common mental health disorders and
substance-use disorders among the perinatal migrant
population. In planning this review, a literature search including
the key terms “migrant”, “perinatal”, *
“systematic review/meta-analysis” was conducted for papers
published from database inception until July 5, 2022. It
retrieved two relevant systematic reviews, both conducted in
2015, which estimated the global prevalence of perinatal
depressive disorders among women who are migrants to be
between 19% and 31%. In the general population of perinatal
women, the prevalence is estimated to be 12-17% for
depression. However, there was a lack of pooled prevalence data
on other common mental health disorders, such as anxiety and
post-traumatic stress disorder (PTSD), and substance-use
disorders. This systematic review aims to update the global
prevalence estimate of perinatal depressive disorders and
provide the first global estimates for other perinatal common
mental health disorders and substance use in pregnancy.

mental illness”, and

Added value of this study

This systematic review and meta-analysis presents some of the
first pooled prevalence estimates for perinatal mental health
disorders among women who are migrants, including anxiety,
PTSD, and substance use in pregnancy. This paper is also one of

and internally displaced people.’? Women constitute
approximately half of the international migrant
population.! Women who arrive as migrants and who
are pregnant or post partum can face stressors that
increase their risk of poor physical and mental health,
for example difficulties adjusting to a new culture, poor
social support in their host country, or poor access to
health care.’ Women who are forced migrants and who
are pregnant or post partum could be at a higher risk of
poor mental and physical health owing to additional
pre-migration stressors such as the experience of war,
transition stressors including dangerous migration
trajectories and homelessness, and post-migration
stressors such as experiencing discrimination or poor
access to legal entitlements.** Additional hardship can
also stem from sociocultural barriers in obstetric care,
gender-based violence, and poverty.*”

The perinatal period is commonly defined as including
pregnancy and up to 1 year after birth. Mental health
disorders are the most common illnesses of the perinatal
period and can have negative consequences for women,
including a higher risk of suicide, developing substance
disorders, and difficulty breastfeeding and bonding with

the first reviews to compare forced versus economic migrants,
as most existing reviews focus on one population or consider
them as a single group. The findings suggest women who are
forced migrants have a higher prevalence of perinatal
depressive disorders compared with women who are economic
migrants, and that forced migrants experience a high burden of
PTSD. Key risk factors for perinatal depression were being a
recently (ie, approximately within the past year) arrived
immigrant, having poor social support, and having a poor
relationship with one’s partner, all of which represent
important areas for further research and clinical and policy
reform.

Implications of all the available evidence

Similarly to previous studies, there is a high burden of mental
health disorders among women who are migrants and who are
pregnant or post partum. Additionally, there is a lack of data for
other mental illnesses including perinatal anxiety, PTSD,

and psychosis, and from low-income and middle-income
countries. Further work is needed because we included a high
number of cross-sectional studies and few eligible studies for
some mental health disorders, which makes the underlying data
somewhat unreliable. The findings stress the need for
comprehensive and culturally sensitive mental health screening
and care services for women who are migrants and who are
pregnant or post partum, particularly for forced migrants.

More than 90% of the included studies were conducted in
high-income host countries, highlighting an urgent need for
research among perinatal migrant populations in low-income
and middle-income countries.

their child.*" All women who have mental illness or
substance-use disorders in the perinatal period, and
especially migrant women, are likely to experience
substantial effects on their quality of life, including their
ability to work, socialise, and adapt to a new culture.”
These consequences can lead to poorer immediate
outcomes for the infant including low birthweight,
restricted growth, diarrhoeal disease, and long-term
consequences such as increased risk of cardiovascular
disease and mental illness in adulthood.®” The
prevalence of perinatal depression is estimated to be
12-17%"* and the prevalence of perinatal anxiety is
estimated to be 15%* globally among the general
population.

Two systematic reviews published in 2017 sought to
assess the global prevalence of perinatal mental illness
among women who are migrants and who are pregnant
or post partum.*? Owing to a lack of data at that time,
both could only assess the pooled prevalence of perinatal
depressive disorders and were unable to provide separate
estimates for forced migrants. Anderson and colleagues”
estimated the prevalence and risk of common mental
health disorders among women who are migrants
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globally. All eligible studies were conducted in high-
income host countries, and only two included women
who were forced migrants. Owing to high heterogeneity
between studies, a meta-analysis was not conducted. The
median prevalence of antenatal depression was 28% and
postnatal depression was 19%. Notably, being a forced
migrant increased the risk of postnatal depression.
Fellmeth and colleagues’ estimated the prevalence and
risk of common mental health disorders among women
who are migrants from lower-income and middle-income
countries (LMICs). 40 studies were included, of which
37 were conducted in high-income countries; two studies
included women who were forced migrants. The pooled
prevalence of perinatal depression was 31%.

There is a lack of robust updated estimates of the
prevalence of perinatal common mental health disorders
and substance use in pregnancy among women who are
migrants globally, and specifically for women from a
forced migrant background. The aims of this systematic
review and meta-analysis were to provide a prevalence
estimate of perinatal common mental health disorders
and substance use in pregnancy among all women who
are migrants (ie, economic and forced migrants); identify
risk factors for these disorders; and assess the
methodological quality of studies.

Methods

Search strategy and selection criteria

In this systematic review and meta-analysis, a migrant is
defined as someone who was born outside their host
country.” Host country refers to the country in which a
migrant has relocated to. A forced migrant is defined as a
person who is a refugee or asylum seeker. An economic
migrant is defined as someone who has left their home
primarily in search of economic opportunities. Study
inclusion and exclusion criteria were defined a priori
(appendix p 2). Cohort, cross-sectional, and interventional
studies including prevalence and risk factor data for any
mental disorder in the pregnancy or postnatal period (up
to 1 year post-delivery) were included. Studies including
women who were clinically diagnosed with a mental
illness or who had tested positive on a validated screening
tool (ie, a mental illness screening tool that had undergone
formal testing for its applicability, validity, and acceptability
in that population) during the perinatal period were
included. Studies including diagnoses based on
medication prescriptions or self-reported diagnoses (aside
from self-reported substance use in pregnancy) were
excluded. Studies including only risk factor data and those
comprising people who were internally displaced were
excluded. Qualitative studies and those using unvalidated
screening scales were excluded. We included studies if
they used an established screening tool and made some
justification for the cutoff applied for their specific
population; for example, they had based the cutoft score
on a local validation study for their population of interest.
The primary outcome was to provide a prevalence estimate
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of perinatal depression, psychosis, anxiety, post-traumatic
stress disorder (PTSD), and substance use in pregnancy
among all women who are migrants (ie, both economic
and forced migrants). Secondary outcomes were risk
factors for these disorders and to assess the quality and
nature of eligible studies. Substance use was defined as
the use of illicit drugs during pregnancy (eg, cannabis,
cocaine, and heroin, but excluding tobacco, which was
seen to be a complex topic needing to be explored
separately). Alcohol consumption was defined as the
intake of any alcohol during pregnancy. OVID MEDLINE,
Embase, PsycINFO, CENTRAL, Global Health, Scopus,
and Web of Science were searched. The literature search
was conducted on July 9, 2022, and included studies
published from inception until July 8, 2022, with no
language or date restrictions. The root search terms were
“migrant”, “mental illness or substance disorder”, and
“pregnancy” (appendix p 3). Two authors (KS and GF or
SE) independently screened abstracts and full-text articles.
Reference lists of previous relevant reviews were hand-
searched.”” References were collated using EndNote and
transferred to Covidence for screening.

Deviations from the protocol

At inception the primary outcome was the prevalence of
depression, anxiety, PTSD, psychosis, or self-harm or
suicidal ideation among women who are migrants and
who are pregnant or post partum, globally. Following a
preliminary search, many studies also explored substance
use in pregnancy but to our knowledge no global
prevalence estimate among women who are migrants
and who are pregnant or post partum existed. Thus, the
search strategy was expanded to include substance use in
pregnancy.

Data extraction
Data extraction was conducted independently by two
authors (KS and GF or SE). Data for study design,
participant characteristics, and outcomes were extracted
as raw numbers. Risk factors for substance use or alcohol
consumption in pregnancy or any perinatal mental
disorder were noted as free text. Any risk factor found to
have a strong statistical association (assessed based on a
p value of <0-05) with the outcome was noted. Baseline
data from interventional studies were extracted and
analysed as cross-sectional data. Extracted data were
compared for consensus, and disagreements resolved by
discussion with the other authors. All studies were in
English except for three studies (in French or Spanish).
These were extracted by a fluent speaker (GF) and
double-extracted by KS using Google Translate. If studies
presented combined prevalence data for more than one
disorder (eg, prevalence of common mental health
disorders), authors were contacted to ask for
disaggregated data (eg, on depression only).

The quality and risk of bias of included studies were
assessed independently by two authors (KS and GF or

See Online for appendix

€205



Articles

18628 records identified
17736 from databases
892 from registers

22 records identified from citation searching

g records)

3115 removed before screening (duplicate

A 4

| 15513 titles and abstracts screened |

—P| 14992 excluded

\4

| 521 sought for retrieval

| | 22 sought for retrieval |

—)| 3 not retrievable

A 4

A 4

| 518 full texts assessed for eligibility |

| 22 assessed for eligibility |

387 excluded

review

81 qualitative study, guidelines, or

71duplicate studies

70 out of post-partum period

58 prevalence data not available

52 non-migrant population

31 DSM-V disorder not assessed

13 included <20 participants

11 no validated questionnaire or
trained professional for diagnosis

18 excluded
10 qualitative study, guidelines, or
review
8 out of post-partum period

v

135 included

131 from database or register searches
4 from citation searches

Figure 1: Study profile

DSM-V=Diagnostic and Statistical Manual of Mental Disorders, 5th edition.
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SE). We modified the Critical Appraisal Skills Programme
Checklist and the Joanna-Briggs Institute Checklist for
Prevalence Studies to meet the requirements of this
study.*” Interventional studies were quality-assessed as
cross-sectional studies. Studies were graded as low,
medium, or high quality (appendix pp 4-10). If a study
did not provide enough information, the authors were
contacted for additional information; abstracts were
excluded from quality assessment. Low quality studies
and abstracts were not excluded from the review, but
their limitations were discussed. Results were reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (appendix pp 11-13) and the
Meta-analyses of Observational Studies in Epidemiology
(appendix pp 14-16) guidelines.

Data analysis

Data were summarised narratively and in tabular form,
and a meta-analysis for any outcome with at least three
studies was conducted with Stata version 16. For

meta-analyses, random-effects models were used owing
to the expected high amounts of heterogeneity and
the observational nature of prevalence studies and
subsequent meta-analyses. The pooled prevalence
estimate is presented alongside the range of prevalence
values from included studies to better reflect the
heterogeneity observed. Subgroup analyses according to
prespecified variables were conducted: perinatal period
(ie, antenatal and postnatal), host country World Bank
income classification (ie, high and low or middle
income), and migration status (ie, forced and economic).
Heterogeneity was assessed using the I2 statistic and as
high heterogeneity as assessed by I2 is common in
prevalence meta-analyses, between-study variance was
also assessed by the 12 statistic. Research suggests that 12
is a more appropriate measure of heterogeneity for these
analyses than 12.2% To further explore contextual and
methodological differences between studies, sensitivity
analysis was conducted to examine the effect of study
quality, assessment instrument, and sampling method
on prevalence estimates. The analysis was then repeated
including only high quality, population-based studies.
Sensitivity analysis was conducted on studies assessing
perinatal depression only. We note that classifying
participants as solely forced or economic migrants is
challenging. Drivers and circumstances are complex and
often multifactorial. To address this difficulty, we chose
to only conduct subgroup analysis according to forced or
economic migrant status if participants’ migration status
was explicitly explained in the study method—for
example the participants included had clearly migrated
for economic reasons or held refugee or asylum-seeking
status. There is evidence that international cutoff scores
are not optimal for in-country assessments of mental
illness,™" so we used locally validated cutoffs when
available. Risk factor data were summarised in tabular
form. This study is registered with PROSPERO,
CRD42021226291.

Role of the funding source

The funders had no role in study design, data collection,
data analysis, data interpretation, writing of the report, or
the decision to submit for publication.

Results

The search retrieved 18 650 references, of which 540 were
potentially relevant (figure 1).* Initial exclusions were
duplicates, then based on title and abstract screening,
and then on full-text screening. 135 studies, comprising
data from 621995 participants, were included (appendix
pp 17-28).** We contacted 74 authors for additional data,
45 replied, and 32 provided data. Five (4%) of 135 studies
were interventional, 40 (30%) were cohort studies, and
90 (66%) were cross-sectional studies. The most common
regions of origin of women were South America, the
Middle East, and north Africa. 123 (91%) of 135 studies
were conducted in high-income host countries, 11 (8%)

www.thelancet.com/public-health Vol 8 March 2023



Articles

in middle-income countries, and one (1%) in a low-
income country. Of the included studies, 21 (16%) of
135 were population-based (all conducted in high-income
countries), 67 (50%) were conducted in multiple hospitals
or clinics, and 47 (35%) in a single hospital or clinic.
Sample sizes ranged from 22 to 327279 individuals. Most
studies included a mix of forced and economic migrant
populations. There were 22 studies with disaggregated
data for women who are forced migrants (of which nine
were conducted in LMICs), and 17 which included data
for economic migrants (of which two were conducted in
LMICs; appendix pp 17-28). 78 (58%) of 135 reported
prevalence data only, whereas the remainder also
presented risk factor data. Studies investigated perinatal
depression (n=111), perinatal anxiety disorders (n=13),
PTSD (n=10), self-harm or suicidal ideation or attempt
(n=6), psychosis (n=2), bipolar disorder (n=1), and
alcohol consumption or substance use during pregnancy
(n=27).

111 studies (97177 participants) assessed the prevalence
of perinatal depressive disorders. Ten studies
(3592 participants) were conducted in LMIC host
countries. 12 different screening instruments were used;
11 used clinical interviews. The pooled prevalence of
perinatal depression was 24-2% among all migrants
(range 0-5-95-5; 1298 -8%; 12 0- 01). The pooled prevalence
of antenatal depression was 24.8% (range 4-4-64-2;
12 96-9%; 12 0-01; appendix p 29) compared with 22-9%
(0-5-95-5;99-4%; 0-01) for postnatal depression (p=0-39;
table). The pooled prevalence of any perinatal depressive
disorder among all migrants in high-income host
countries was 23-5% (range 0-5-95-5; 12 98-7%; 12 0-01)
compared with 31-2% (2-1-49-6, 99-2%; 0-01) in LMIC
host countries (p=0-19; table).

21 studies (8160 participants) included disaggregated
data for forced migrants, and ten for economic migrants.
The pooled prevalence of perinatal depressive disorders
was 32-5% (range 1-5-81-6; I2 98-7%; 12 0-01) among
forced migrants, and 13-7% (4-7-35-1; 91-5%; 0-01)
among economic migrants (p<0-001). Among studies
presenting mixed prevalence figures for forced and
economic migrants, the pooled prevalence was 22-7%
(range 0-5-95-5; 12 98-8%; 12 0-01; 87 studies,
89017 participants; figure 2).2+%"

We did not find evidence for a significant difference in
the prevalence of perinatal depression according to the
method of outcome assessment (ie, screening tool or
diagnostic interview, p=0-31) or study design (ie, cross-
sectional, cohort, or interventional study, p=0-61;
appendix p 31). A very similar measure was provided by
cross-sectional (25-0%) and cohort studies (24-4%).
There was some evidence of a difference according to
study quality (p=0-06; appendix p 31). There was strong
evidence for a difference in prevalence according to the
screening instrument used (p<0-01), with the highest
prevalence found with the Postpartum Depression
Screening Scale and the lowest with the Beck Depression
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n Pooled prevalence (range)

2

il

p value

Perinatal period*
Antenatal 37
Postnatal 81

24-8% (4-4-64-2)
22:9% (0-5-95'5)
Host country income classification

101

High income 23:5% (0-5-95-5)

Low or middle income 10 31-2% (2:1-49-6)

*Some studies presented disaggregated data for the antenatal and postnatal period.

96-9%
99-4%

98.7%
99-2%

0-01

0-01

0-39

019

Table: Subgroup analysis of the prevalence of perinatal depression

Inventory Second Edition (appendix p 31). There was also
some evidence for a difference according to sampling
method (p<0-05) with the highest prevalence being
studies associated with groups of hospitals or clinics, and
the lowest with population-based studies (appendix p 31).
Higher quality, population-based studies (seven studies,
58732 women who are migrants) tended to present lower
prevalence estimates (18-0%; range 12-0-25-6; 1299 -5%;
12 0-01; appendix p 31) compared with lower quality,
single hospital, or clinic-based studies.

13 studies (all conducted in high-income host
countries) assessed the prevalence of any perinatal
anxiety disorder (n=5789) among women who are
migrants. The pooled prevalence of any perinatal anxiety
disorder was 19-6% (range 1-2-53-1; 12 96-8%; 12 0-01;
ﬁgure 3).50753,97,100,105,106,110,124,134,]36,156,160 Most Studles HlClU.ded
mixed forced and economic migrants. Only one study
included disaggregated data for forced migrants, with a
prevalence of 11-5%.* The pooled prevalence without
this study is presented in the appendix (p 33).

Nine studies (n=2140; eight conducted in high-income
host countries) assessed the prevalence of perinatal
PTSD.##3#16163 Eour presented data for women who are
forced migrants.®** The pooled prevalence of
perinatal PTSD was 8-9% (range 3-2-33-3; 12 97-4%;
12 0-18; appendix p 34). The pooled prevalence of
perinatal PTSD among forced migrants was 17-1%
(range 6-5-44-3; 12 96-6%; 12 0-32; appendix p 35). The
remaining studies included mixed forced and economic
migrants, and no disaggregated data were available for
economic migrants.

27 studies (n=212278) investigated alcohol consumption
or substance use in pregnancy (appendix p 36). Only two
studies were conducted in an LMIC®* and only two
included data for women who are forced migrants,*
negating any subgroup analysis by country income
classification or by migration status. The prevalence of
alcohol use in pregnancy was 8-0% (range 0-0-29-8;
12.99-6%; 12 0-01), and the prevalence of substance use in
pregnancy was 2-1% (0-6-5-5; 92-8%; 0-01). The pooled
prevalence of combined alcohol use or substance use
during pregnancy was 5-1% (range 0-0-29-8; 12 99-4%;
20-01).

Six studies (n=328660; two conducted in an LMIC
host country) investigated the prevalence of perinatal
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Country Number Total Prevalence (95% Cl) Weight (%)

Mixed migrants H

Lee etal (2016) Taiwan 1 208 B : 0-48 (0-08-2:67) 0-96
Hungetal (2012) Taiwan 6 340 W H 176 (0-81-3-80) 0-96
Park et al (2022) USA 73 3976 m E 1-84 (1-46-2:30) 0-96
Loren-Guerrero et al (2018) Spain 2 77 H 260 (0-72-898) 093
Stanhope et al (2021) USA 7 101 —— ! 6.93(3-40-13-62)  0:90
Milgrom et al (2008) Australia 174 2316 L E 7-51(6-51-8-66) 096
Bjerke et al (2008) Norway 15 197 —— H 7-61(4-67-12-18) 093
Lutenbacher et al (2018) USA 14 178 —— H 7-87 (474-12:77) 0-93
Genovez et al (2019) USA 8 100 . 8.00 (411-15:00) 0-90
Daoud, Saleh et al (2019) Israel 20 221 —a— H 9.05 (5-93-13-56) 093
Lansakara et al (2010) Australia 19 209 —— ' 909 (5-90-13-76) 0-93
Davey et al (2011) Canada 24 246 —a— : 976 (6-64-14-11) 0-93
Manvel et al (2012) USA 59 543 - H 10-87 (8-52-13:76) 095
Ganann et al (2012) Canada 42 375 —— E 1120 (8-39-14-79) 094
Sharbati et al (2021) Italy 22 196 —-— 11-22 (7-53-16-41) 092
John et al (2008) USA 7 60 — 1167 (5:77-22-18) 082
Kingston et al (2011) Canada 2174 18058 ] 1204 (11:57-12:52)  0-96
Yoshida et al (1997) England 12 98 —— 12:24 (7-15-20-19) 0-87
Urquia etal (2012) Canada 2161 17645 ] ! 12:25(1177-1274) 096
Chen etal (2013) Taiwan 25 203 —a— E 12-32(8-48-17-55) 091
Simhi et al (2019) Israel 29 234 —— 12:39(877-1723) 092
Luecken et al (2013) USA 24 193 —a— 12-44 (8-50-17-84) 091
Gonidakis et al (2011) Greece 9 65 —— 13-85(7-46-24-27) 081
Huang et al (2007) USA 255 1795 - 14-21(12:67-15:90)  0-96
Righetti-Veltema et al (1998) Switzerland 38 265 —a— 14-34 (10-63-19-07) 092
King etal (2019) Canada 21 144 —— E 14-58 (9-74-21-27) 0-88
Jayaweera et al (2010) USA 349 2327 - H 15-00 (13-60-16-51) 0-96
Small et al (2003) Australia 48 318 —a— : 15-09 (11.58-19-44) 093
Sword et al (2006) Canada 39 258 —— 15-12 (11-26-20-00) 0-92
Chen et al (2020) Taiwan 24 157 —a— 1529 (10-49-21.74) 0-89
Sharapova et al (2018) Switzerland 7 43 —-—f— 16-28 (8-12-29-97) 072
Ponting etal (2020) USA 63 382 - 16-49 (13-11-20.54) 093
Peeretal (2013) Canada 13 78 —a— 16-67 (10-01-26-46)  0-81
Raman et al (2015) Canada 151 887 E E 17-02 (14-69-19-64)  0.95
Davila et al (2009) USA 57 318 —— 1792 (14-10-22-52) 0-92
Fan et al (2008) USA 15 81 —— 18.52(11:56-2833)  0-81
Burtchen et al (2013) USA 29 155 —.—-— 18-71(13-35-25-58) 0-87
Watson et al (1986) UK 10 52 — 19-23(10-80-31.90) 074
Bandyopadhyay et al (2010) Australia 126 644 - 1957 (16:69-22-81)  0-94
Van Lieshout et al (2011) Canada 43 215 —I+ 20-00 (15-20-25-85) 0-89
Eastwood et al (2021) Australia 930 4622 [ 20-12 (18-99-21:30)  0-96
Lara-Cinisomo et al (2017) USA 5 24 —l—i— 20-83(9-24-40-47) 0-56
Bouris et al (2012) Canada 108 514 m 21.01(17:71-2474)  0-93
Jinetal (2020) Japan 8 38 — 21.05(11:07-36:35)  0:66
Vaillancourt et al (2022) Canada 50 221 + 22:62(17-60-28-58)  0-89
Dennis et al (2018) Canada 93 398 —— 2337 (19-48-27.77) 0-92
Tran etal (2002) Australia 194 829 —— 2340 (20-65-26-40)  0-94
Lara-Cinisomo et al (2019) USA 6 25 —:l— 24-00 (11-50-43-43) 055
Daoud, O'Brien et al (2019) Canada 4166 17276 [ ] 24-11(23-48-24-76)  0-96
Chenetal (2016) Taiwan 49 203 —— 2414 (18:77-30-47)  0-88
Le etal (2011) USA 53 217 —— 24-42 (1919-30-55)  0-89
Marcos-Najera et al 2020) Spain 98 399 —— 2456 (20-59-29-01) 092
Toledo-Corral et al (2022) USA 49 195 — 2513 (19-56-31-66)  0-88
Alhasanat-Khalil et al (2019) USA 29 115 —:*l— 25.22 (18:17-33-87) 0-82
Mathkor et al (2021) USA 24 95 — 2526 (17:60-34-84)  0-80
Huang et al (2008) USA 27 106 —— 2547 (1814-3452) 081
El-Khoury et al (2018) France 390 1525 - 2557 (23-45-27-82) 095
Elo atal (2010) USA 73 285 —— 25-61(20-89-30-98)  0-90
Husain et al (2014) UK 49 191 ——— 25.65(19-98-3229) 087
Anderson et al (2019) UK 74 283 —— 26-15 (21:37-31-56) 090
Tobin et al (2015) USA 35 126 —— 2778 (20:70-36:17) 0-83
Doe et al (2017) USA 31 108 B e — 2870 (21.02-37-85) 081
Fortner et al (2011) USA 115 400 —— 2875 (24-53-33:37) 0-92
Gaillard et al (2014) France 15 52 —_— 28.85(1833-4227)  0-68
Imai et al (2017) Japan 21 68 B 30-88 (2117-42-64) 073
Miszkurka et al (2012) Canada 448 1400 H— 32:00(29-61-34-49)  0-95
Lara etal (2009) USA 35 108 — 3241(2432-4171)  0-80
Oelhafen et al (2021) Switzerland 371 1111 E 3339(30:68-36-22) 094
Xiong et al (2020) China 418 1230 H - 33-98(31:39-36:68)  0-95
Choi et al (2012) South Korea 24 69 —— 3478 (24:62-46:55) 072
Roumieh et al (2019) Syria 178 505 H —— 35-25(31:21-39:51) 0-92
Kieffer et al (2013) USA 86 240 e 35-83(30-03-42.08)  0-88
Glasser et al (2000) Israel 19 53 E—l— 35-85(24:30-49-31)  0-66
Ruiz et al (2012) USA 119 320 ! —a— 3719 (32.07-42:61)  0-90
Wang et al (2015) China 192 516 H —a— 37:21(3315-41-46) 092
Lee et al (2009) USA 12 31 — 3871(2373-5618)  0-54
Williams et al (1985) Australia 26 64 e 40-62 (29-46-52:85)  0-69
Chen et al (2012) Taiwan 79 190 ' — 4158 (34-81-48-69)  0-85
Zelkowitz et al (2004) Canada 50 119 : — 42:02(3353-51:00) 079
Chienetal (2012) Taiwan 66 157 H —— 42-04 (34-60-49-86) 083
Heilemann et al (2004) USA 37 77 E — 4805 (37-25-59-04) 072
Turella et al (2010) Italy 25 52 ' —_— 4808 (3510-61:31)  0-64
Sinclair et al (2020) Canada 24 49 H _— 48-98 (35:58-62-53)  0-63
Goyal et al (2006) USA 30 58 —_— 5172 (39-16-64-07)  0-67
Lucero et al (2012) USA 52 96 H —_— 54-17 (44-23-63-78) 0.76
Jinetal (2016) China 12 22 H B —— 54-55 (34-66-73-08)  0-44
Dennis et al (2006) Canada 21 2 — m—  9545(7820-9919)  0-80
Subtotal (1’=98-84%, ¥’=0-01) <= 22.66 (20-53-24-78) 7419

, 4 0 % 50 7 100
(Figure 2 continues on Percentage prevalence (%)
next page)
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Country Number Total Prevalence (95% Cl) Weight (%)

Forced migrants E

Ing et al (2017) Thailand 8 540 ® ' 148 (0-75-2:90) 096
Abou-Rizk et al (2021) Lebanon 18 413 & ' 436 (2.77-6-78) 0-95
Lovlie etal (2017) Norway 2 %6 —a—— 556 (1-54-18-14) 0-84
Dennis et al (2017) Canada 70 519 - H 13-49 (10-82-16-70) 0-94
Fellmeth et al (2018) Thailand 49 250 B 19-60 (15-16-24-97) 0-90
Mechakra-Tahiri et al (2007) Canada 43 174 —:l— 24-71(18-90-31-62) 0-87
Gagnonetal (2013) Canada 127 513 —— 24-76 (21-:22-28-67) 093
Blackmore et al (2021) Australia 13 52 —il— 25-00 (15-23-38-21) 0-70
Akgéreral (2022) Torkiye 14 50 — 2800 (17-47-41-67) 0-68
Stewart et al (2008) Canada 51 174 —— 29:31(23:05-36:46) 0-86
Shafiei et al (2015) Australia 12 39 —_—— 3077 (18-57-46-42) 0-61
Fernéndez-Nifio et al (2019) Colombia 167 520 L 32:12(28:25-36-25) 0-92
Rees et al (2019) Australia 94 289 D —a— 3253 (27-38-38:13) 0-89
Goguikian Ratcliff et al (2015) Switzerland 15 40 :—l— 37:50 (24-22-52-97) 0-60
Valentine et al (2011) USA 59 143 H R E— 4126 (33-52-49-45) 0-82
Qutranji etal (2020) Turkiye 22 47 H B 46-81(33:33-60-77) 062
Yoneda et al (2021) Jordan 123 251 —a— 49.00 (42-88-55.16) 087
Kurtulus et al (2021) Syria 102 206 H —. 49:51(42.76-56-29) 0-86
Mohammad et al (2018) Jordan 181 365 E —.— 49-59 (44-49-54-70) 0-90
Urizar et al (2021) USA 52 81 H —_— 64-20 (53-33-7378) 074
Nakash et al (2016) Israel 31 38 1 — 8158 (66:58-90-78) 0-68
Subtotal (=98-65%, ©’=0-01) f——— 32:48(24-56-40-40) 1716
Economic migrants H

Ing etal (2017)* Thailand 6 127 -a— H 472 (218-9-92) 093
Dennis et al (2017)* Canada 26 499 = 521 (3-58-7-52) 0-95
Mechakra-Tahiri et al (2007)* Canada 5 60 —m— ! 8:33(3:61-18-07) 0-85
Fabian et al (2008) Sweden 12 125 —— H 9-60 (5-58-16-03) 0-90
Hamwi et al (2021) Portugal 183 1475 - E 12-41(10-82-14-19) 0-96
Gagnon etal (2013)* Canada 2 303 - 13-86 (10-42-18.21) 0-93
Fellmeth et al (2018)* Thailand 56 318 —.— 17-61(13-82-2218) 0-92
Rees etal (2019 )* Australia 78 396 . 1970 (16-08-23-90) 0-93
Tsao et al (2015) Taiwan 6 23 _—— 2609 (12:55-46-47) 0-51
Stewart et al (2008)* Canada 33 94 D —— 3511 (26-22-45-17) 077
Subtotal (1’=91-48%, 1>=0-01) _ 13-73(9-64-17-81) 8.65
Heterogeneity between groups: p<0-001 H

Overall (1>=98-70%, ?=0-01) < 23.52(21-64-25-41)  100-00

0 2 50 7 100
Percentage prevalence (%)

Figure 2: Forest plot of the prevalence of any perinatal depressive disorder among women who are migrants globally by migration status
*Studies including cohorts of both forced migrants and economic migrants, which were disaggregated and analysed separately for this analysis.

self-harm or suicidal ideation or attempt.”*'® Three
studies included disaggregated data for women who are
forced migrants.”*** The pooled prevalence of perinatal
suicidal ideation or attempt, or self-harm among all
migrants was 5-4% (range 0-1-14-4; 12 94-8%; 12 0-001;
appendix p 37). Among forced migrants, the pooled
prevalence was 6-0% (range 2-1-14-4; 12 86-1%; 12 0-01;
appendix p 38).

Two studies investigated the prevalence of perinatal
psychosis and schizophrenia, thus quantitative
synthesis was not possible.””" One study reported a
prevalence of post-partum psychosis among a national
cohort of women who are immigrants living in Canada
of 0-2% (295 of 123231).”™ A Danish study assessing
the prevalence of first perinatal psychotic disorder care
episodes using a national psychiatric care dataset
involving secondary care episodes only reported a
prevalence of 0-1% (33 of 29051) among all migrants,
and 0-1% (nine of 7804) among refugees.” One study
reported a prevalence of postnatal bipolar disorder
among a nationally representative cohort of women
who are immigrants living in Canada of 2-2% (2680
of 123231).”

Risk factors for perinatal depression, PTSD, anxiety,
psychoses, and suicidal ideation or attempt were
identified, but no risk factors for any other disorders
were reported (appendix p 39). Risk factors commonly
associated with perinatal depression included poor social
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support, low income, and poor relationship with one’s
partner. Key risk factors for perinatal anxiety included
poor social support and fear of deportation; for PTSD key
risk factors included insecure immigration status and
poor social support; for psychosis refugee status was the
key risk factor; and for suicidal ideation or suicidal
attempt refugee status, unplanned pregnancy, and
history of trauma exposure were key risk factors.

Discussion

In this review we assessed the global burden of mental
health disorders and alcohol and substance use in
women who are migrants who are pregnant or post
partum and updated the global pooled prevalence
estimates for perinatal depression among these women.
To our knowledge, we have provided the first
disaggregated pooled estimate of perinatal depression
and PTSD among women who are forced migrants. Our
findings suggest that among women who are migrants
who are pregnant or post partum, one in four experience
perinatal depression, one in five perinatal anxiety, and
one in eleven perinatal PTSD. 135 studies comprising
data from 621995 participants were included. Women
who are forced migrants can experience an especially
high prevalence of perinatal depression, affecting
approximately one in three, and PTSD, affecting
approximately one in five. Key risk factors for perinatal
mental illness were poor social support, being a recently
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Country  Number  Total Prevalence Weight
(95%l) %)
Antenatal
Park et al (2022) USA 46 3976 = 116 (0-87-1-54) 933
King et al (2019) Canada 12 144 — 8-33 (4-83-14-00) 8.92
Anderson et al (2019) UK 31 283 — 1095 (7-83-15-13) 9.06
Blackmore et al (2021) Australia 6 52— 1154 (5:40-22:97) 7.96
Jinetal (2020) Japan 10 38 B E—— 26-32 (14-97-42-01) 6-43
Lara-Cinisomo et al (2019) USA 9 25 36-00 (20-25-55-48) 514
Lara-Cinisomo et al (2017) USA 9 24 37-50 (21-16-57-29) 5.01
Sinclair et al (2020) Canada 26 49 _— 53-06 (39-38-66:30) 6-44
Subtotal (P=94-77%, ©°=0-01) —_ 19-81(11-60-28.01) 5830
Postnatal
Genovez et al (2019) USA 6 100 —a—o : 600 (2:78-12:48) 8.89
Bouris et al (2012) Canada 54 507 —a— 10-65 (8-26-13-64) 918
Sharapova et al (2018) Switzerland 7 43 —'—é— 16-28 (8:12-29:97) 729
Dennis et al (2018) Canada 110 470 '—'— 2340 (19-80-27-44) 9-03
Loren-Guerrero et al (2018) Spain 34 78 § e — 43-59 (33-14-54-64) 730
Subtotal (”=94-15%, 2=0-01) _ 19.06 (9-85-28-27) 4170
Heterogeneity between groups: p=0-906 g
overall (P=96-76%, =0-01) <> 19-60 (13-23-25:97)  100-00
Random-effects model (5789 participants) !
OI 2‘5 5‘0 7‘5 10‘0
Prevalence (%)

Figure 3: Forest plot of the prevalence of perinatal anxiety disorders among women who are migrants globally by perinatal period

(ie, approximately within the past month) arrived
migrant, being from a minority ethnic group in the host
country, and trauma exposure. Included studies were
mostly cross-sectional representing low quality evidence,
and many were hospital-based or community-based
highlighting the need for further work to confirm our
findings.

In this review, the pooled prevalence of perinatal
depression among migrants was 24- 2% (range 0-5-95-5).
This result is broadly similar to findings from previous
reviews®” and is higher than the prevalence of 12-17%
among non-migrant perinatal women.®” Our findings
also suggest strong evidence for a higher prevalence of
perinatal depressive disorders among forced migrants,
affecting 32-5% (range 1-5-81-6), compared with
economic migrants, affecting 13-7% (4-7-35-1). 19-6%
(range 1-2-53-1) of women who are migrants are likely
to experience perinatal anxiety; this finding is high
compared with non-migrant perinatal women, 15% of
whom experience anxiety.? Due to a scarcity of
disaggregated data we were unable to present anxiety
prevalence for forced or economic migrants. 8-9%
(range 3-2-33-3) of women who are migrants are likely
to experience perinatal PTSD, rising to 17-1% (6-5—44-3)
among women who are forced migrants; this finding
compares with 3% among women who are not migrants.”
These findings suggest all women who are migrants are
at higher risk of common perinatal mental illnesses when
compared with non-migrants, but forced migrants seem
to be at particularly high risk. Forced migrants are likely
to have multiple risk factors including social isolation,
trauma exposure, and life stressors and might have a

greater exposure to these factors compared with economic
migrants.

The prevalence of any alcohol use in pregnancy among
migrants was 8-0% (range 0-0-29-8); this finding
correlates closely with prevalence estimates of 10% of any
alcohol use in pregnancy among women who are not
migrants and who are pregnant, which suggests that
women who are migrants have a similar risk to the
general population.” Note that studies investigating any
alcohol use during pregnancy (eg, just one sip) were
eligible for inclusion, and not all used validated screening
scales; thus, these figures might not represent a high
volume of intake during pregnancy. The prevalence of
substance use in pregnancy was 2-1% (range 0-6-5-5);
this finding is low compared with estimates of 5-15%
among women who are not migrants and who are
pregnant.™™ This result could be due to cultural
differences in origin versus host countries or to under-
reporting. The prevalence of perinatal suicidal ideation,
suicide attempts, or self-harm among all migrants was
5-4% (range 0-1-14-4). Among women who are forced
migrants it was 6-0% (range 2-1-14-4). Death from
suicide comprises 2-20% of all maternal deaths in
the non-migrant population.””" The prevalence of
perinatal self-harm in the non-migrant population is
approximately 1%.” Although we were unable to
disaggregate data for self-harm and suicidal ideation or
attempts, our findings suggest self-harm could be more
prevalent among women who are migrants who are
pregnant or post partum compared with the non-migrant
perinatal population, perhaps because of a greater
burden of affective disorders and migration stressors.
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Women who are forced migrants could possibly have an
even higher prevalence of self-harm and suicidal ideation,
but our pooled prevalence included just three studies so
the findings should be interpreted with caution.

The general risk factors for perinatal depression
correlated with those found in non-migrant pregnant
populations,”™ and migration-specific risk factors were
similar to those identified in previous reviews.*”” The
most common general risk factors for perinatal
depression were lack of social support, poor relationship
with one’s partner, and current life stressors, all of which
could be exacerbated by migration. Migration-specific
factors included recent arrival (ie, approximately within
the past month), being from an ethnic minority group in
the host country, and trauma exposure. The only
migration-specific risk factor for perinatal anxiety was
fear of deportation. For PTSD, migration-specific risk
factors were insecure immigration status and a history of
trauma exposure. Being a refugee was a risk factor for
suicidal ideation or attempt when compared with the
general perinatal population. Lack of social support was a
common risk factor for most disorders; evidence
suggests social support is key to safeguarding mental
health, and that loss of social networks among migrant
communities can increase the risk of mental illness.”
These risk factors also highlight the need to address the
wider socioeconomic determinants of mental illness
including language skills courses, peer-support groups,
and access to social care.”™ This review found that women
who are forced migrants could be at a higher risk of
mental illness owing to precarious immigration status,
increased exposure to trauma, and poor access to health
care. Thus, host countries should ensure fair and efficient
asylum processes, culturally sensitive perinatal mental
health screening, and policies to ensure free access to
comprehensive host country health and social care
services.

Compared with previous reviews, this review identified
a larger number of studies comprising a more diverse
range of women who are migrants. It was able to provide
prevalence estimates for additional mental health
disorders among the general and forced migrant
perinatal population and used locally validated screening
tool scale cutoffs when available. However, there are
several limitations. In prevalence meta-analyses with
many observational studies I2 values are usually very
high due to a large number of participants.” Data
suggest the 12 statistic might be more appropriate in
assessing clinically relevant heterogeneity in prevalence
meta-analyses since it measures between-study
variance.*® In this review, 12 values were very low in
pooled estimates. However, differences in prevalence
estimates were sometimes large between studies; for
example, antenatal depression estimates among forced
migrants ranged from 1% to 80% and perinatal anxiety
among all migrants ranged from 1% to 53%. This
finding could be due to several factors including
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differing  sociodemographic  profiles, health-care
systems, or methodological differences, and highlights
the need for caution in interpreting our pooled estimates.
56% of studies were of medium quality, 66% were cross-
sectional, and just 16% were population-based.
Sensitivity analysis indicated that high quality
population-based studies had a lower prevalence of
perinatal depression compared with lower quality
hospital-based or regional-based studies. Additionally,
there is likely to be a degree of reporting and publication
bias in this field, as negative results are less likely to be
published. We have not produced funnel plots as data
suggest they are inaccurate for prevalence meta-
analyses.” Thus, the included evidence is typically of
low quality, and more work is needed to confirm these
initial findings. Clinical interviews are the gold standard
for diagnosing mental health disorders. In practice,
however, screening tools are often used, which tend to
produce higher prevalence estimates than clinical
interviews. However, in sensitivity analysis we did not
find evidence of a significant difference in prevalence
estimates according to whether clinical interview or
screening tools were used in this study, or according to
the study design (ie, cross-sectional, cohort, or
interventional studies). However, due to a limited
number of studies we were unable to stratify by study
design for other outcomes. Additionally, most studies
assessed for mental illness or substance use at one point
in time. Given that all studies were conducted post-
migration and that most assessed point prevalence, our
estimates represent the current burden of mental health
disorders post-migration, and do not represent lifetime
burden. Many studies included heterogeneous groups of
forced and economic migrants, making comparisons
between these two groups challenging. Only 16% of
studies included disaggregated data for forced migrants,
predominantly conducted in high-income host countries
despite LMICs hosting approximately 90% of the world’s
forced migrants.? The estimated pooled prevalence of
perinatal PTSD among women who are forced migrants
included just four studies, so this finding should be
interpreted with caution. 123 (91%) of all 135 studies
were conducted in high-income countries, with only ten
being from a middle-income host country, and two from
a low-income host country. Notably, only one study was
conducted in South or central America, and none were
conducted in sub-Saharan Africa despite very high
numbers of migrants in these regions.>” Mental health
disorders and substance use in pregnancy might differ
depending on whether women settle in high-income,
middle-income, or low-income settings, and pooling
across such settings without stratification could mask
differences. The review has also highlighted the need for
further research exploring a broader range of mental
health disorders among perinatal women who are
migrants, including more severe mental illnesses such
as schizophrenia.
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This review has highlighted the substantial burden of
perinatal mental illness among women who are
migrants, especially those who are forced migrants.
Although no direct statistical comparisons were made,
these findings suggest that women who are migrants
experience a higher burden of perinatal mental health
disorders than the general perinatal population since all
perinatal women who are migrants are exposed to a high
number of general and migration-specific risk factors
for perinatal mental illness. The suggestion that forced
migrants have a higher burden of perinatal depressive
disorders and PTSD than economic migrants is
important; further investigation is warranted to
determine if these findings hold true for all common
mental health disorders. The findings highlight that
mental health should be routinely and regularly
discussed in maternity care settings serving women who
are migrants. In England, for example, screening for
symptoms of depression and anxiety is recommended
for all maternity contacts by the National Institute for
Health and Care Excellence guidance.® The results also
highlight that access to trauma-informed and culture-
informed mental health care services are especially
important for women who are migrants. The review
stresses the urgent need for action to address the wider
social determinants of mental illness among pregnant
women who are migrants including poor social support,
harmful immigration policies, and poverty, as well as the
wider systemic issues associated with forced migration
including action to address the climate emergency and
conflict prevention.*”* Finally, the findings highlight the
need for more research to be conducted in LMICs, which
host the majority of the world’s forced migrant
population.™
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