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IMPORTANCE This systematic review and meta-analysis is, to date, the first and most
comprehensive to focus on the incidence of nonaffective psychoses among refugees.

OBJECTIVE To assess the relative risk (RR) of incidence of nonaffective psychosis in refugees
compared with the RR in the native population and nonrefugee migrants.

DATA SOURCES PubMed, PsycINFO, and Embase databases were searched for studies from
January 1, 1977, to March 8, 2018, with no language restrictions (PROSPERO registration
No. CRD42018106740).

STUDY SELECTION Studies conducted in Denmark, Sweden, Norway, and Canada were
selected by multiple independent reviewers. Inclusion criteria were (1) observation of refugee
history in participants, (2) assessment of effect size and spread, (3) adjustment for sex,
(4) definition of nonaffective psychosis according to standardized operationalized criteria,
and (5) comparators were either nonrefugee migrants or the native population. Studies
observing ethnic background only, with no explicit definition of refugee status, were
excluded.

DATA EXTRACTION AND SYNTHESIS The Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) and the Meta-analysis of Observational Studies in Epidemiology
(MOOSE) guidelines were followed for extracting data and assessing data quality and validity
as well as risk of bias of included studies. A random-effects model was created to pool the
effect sizes of included studies.

MAIN OUTCOMES AND MEASURES The primary outcome, formulated before data collection,
was the pooled RR in refugees compared with the nonrefugee population.

RESULTS Of the 4358 screened articles, 9 studies (0.2%) involving 540 000 refugees in
Denmark, Sweden, Norway, and Canada were included in the analyses. The RR for
nonaffective psychoses in refugees was 1.43 (95% CI, 1.00-2.05; I2 = 96.3%) compared with
nonrefugee migrants. Analyses that were restricted to studies with low risk of bias had an RR
of 1.39 (95% CI, 1.23-1.58; I2 = 0.0%) for refugees compared with nonrefugee migrants, 2.41
(95% CI, 1.51-3.85; I2 = 96.3%) for refugees compared with the native population, and 1.92
(95% CI, 1.02-3.62; I2 = 97.0%) for nonrefugee migrants compared with the native group.
Exclusion of studies that defined refugee status not individually but only by country of origin
resulted in an RR of 2.24 (95% CI, 1.12-4.49; I2 = 96.8%) for refugees compared with
nonrefugee migrants and an RR of 3.26 (95% CI, 1.87-5.70; I2 = 97.6%) for refugees compared
with the native group. In general, the RR of nonaffective psychosis was increased in refugees
and nonrefugee migrants compared with the native population.

CONCLUSIONS AND RELEVANCE Refugee experience appeared to be an independent risk
factor in developing nonaffective psychosis among refugees in Denmark, Sweden, Norway,
and Canada. These findings suggest that applying the conclusions to non-Scandinavian
countries should include a consideration of the characteristics of the native society and its
specific interaction with the refugee population.
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M igration is an established risk factor in the develop-
ment of schizophrenia and other nonaffective
psychoses.1 The association of migration with the risk

of psychosis has been reported in several meta-analyses.2-5 Risk
of psychosis is increased about 1.8 times, not only in the first
generation but also in the second generation of migrants.5

Refugees are a subgroup of migrants who left their home
country because of armed conflicts or persecution. They are
considered to be at particular risk of developing psychoses be-
cause they are more likely to experience a range of physical,
psychological, and psychosocial problems associated with ad-
versities such as violence, discrimination, economic stress, and
social isolation.1,6 Under international law, the United Na-
tions High Commissioner for Refugees defined refugees as “per-
sons outside their countries of origin who are in need of in-
ternational protection because of a serious threat to their life,
physical integrity or freedom in their country of origin as a re-
sult of persecution, armed conflict, violence or serious public
disorder.”6(p1)

The prevalence of mental disorders is high in refugees.7 A
systematic review of 7000 refugees who resettled in western
countries showed the likelihood of posttraumatic stress dis-
order to be 10 times higher in refugees compared with the na-
tive population in those countries.7 Previous research has fo-
cused on the development of posttraumatic stress disorder and
affective disorders in refugees7 because refugees are more fre-
quently exposed to traumatic life events than nonrefugees.1

Traumatic life events are also among the most consistent risk
factors for a psychotic disorder8; the odds of developing a psy-
chotic disorder or positive psychotic symptoms are increased
to 2.8 to 11.5 in persons who experienced traumatic life
events.9,10 Proposed theoretical models that associate trauma
with psychosis include stress sensitivity, negative schemas, dis-
sociation, information processing biases, and external locus
of control, but overall empirical evidence is scarce.8

In addition, the psychosocial adversities of being a refu-
gee in a foreign country are substantial and possibly even
greater than for nonrefugee migrants; examples include pov-
erty, separation from family members and significant others,
and uncertainty of the outcome of the asylum application
process.11-14 Although psychosocial adversities are detrimen-
tal to mental health,11 to what extent the risk of psychosis is
increased in refugees remains unclear.1,6

The need for further investigation of mental health prob-
lems among refugees is highlighted by the increasing num-
bers of refugees not only in Europe but also worldwide; the
United Nations High Commissioner for Refugees estimated the
existence of more than 19.9 million refugees worldwide by the
end of 2017.15 In addition, the number of persons of concern,
including other vulnerable populations such as asylum seek-
ers, internally displaced persons, and stateless individuals,
amounted to 71.4 million.15

Single studies and systematic literature reviews1,16 have
suggested an elevated risk of psychosis in refugee migrants,
but to date, no meta-analysis has been conducted solely on this
topic. We aimed to address this shortage of methodologically
rigorous evidence by conducting a systematic literature re-
view and meta-analysis of the relative risk (RR) of incidence

for nonaffective psychosis in refugees. We tested the hypoth-
esis that the RR of incidence of nonaffective psychosis was
higher in refugees. This study focused on the incidence of non-
affective psychosis in refugees compared with native popula-
tions and nonrefugee migrants according to primarily register-
based studies.

Methods
This is a systematic literature review and meta-analysis.
The protocol of the overarching project has been published
(PROSPERO registration No. CRD42018106740). We followed
guidelines by the Cochrane Collaboration for conducting sys-
tematic reviews.17 We used the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) and the Meta-
analysis of Observational Studies in Epidemiology (MOOSE)
guidelines for extracting data as well as assessing data quality
and validity and risk of bias.

Search Strategy
In brief, we searched PubMed, PsycINFO, and Embase data-
bases for studies published from January 1, 1977, to March 8,
2018. We assessed the RR of incidence for nonaffective psy-
choses in refugees and compared the data with those of the
native population and nonrefugee migrants. Database search
entry terms used are described in eFigure 1 in the Supple-
ment. Additional records were identified through manual
searches of the references in the included studies. We in-
cluded no language restrictions, and we acquired transla-
tions from native speakers to test the eligibility of articles writ-
ten in languages other than English. Study full texts and data
were accessible, and contacting the authors of included stud-
ies was not necessary. The search was carried out with End-
note, version X8.2 (Clarivate Analytics).

Eligibility Criteria
Studies were considered appropriate to test the hypothesis and
were included in the analysis if they met the following eligi-
bility criteria. First, specific observation of refugee history was

Key Points
Question Is the incidence of nonaffective psychosis higher among
refugees compared with the native population and nonrefugee
migrants in a host country?

Findings In this systematic review and meta-analysis of 9 studies,
refugees were at a higher relative risk of developing nonaffective
psychoses compared with the native population and nonrefugee
migrants. In studies with a low risk of bias, the relative risk
increased statistically significantly to 1.39 for refugees compared
with nonrefugee migrants and to 2.41 for refugees compared with
the native population; available evidence was limited to Western
host countries only.

Meaning Refugee experience may represent an independent risk
factor in nonaffective psychosis in migrants, which suggests a
need for psychiatric prevention strategies and outreach programs
for this group.
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described. Second, the RR (effect size and spread), including
rate ratio, risk ratio, or hazard ratio (HR) of incidence of non-
affective psychoses diagnosed according to standard opera-
tionalized criteria, was assessed; incidence was defined as first
psychiatric contact for a psychotic disorder or first diagnosis
of a psychotic disorder within a specified time frame. Third,
effect sizes were at least adjusted for sex, or studies needed
to display outcomes itemized for sex differences among groups.
Fourth, nonaffective psychosis was defined according to stan-
dardized operationalized criteria such as the Diagnostic and
Statistical Manual of Mental Disorders or the International
Classification of Diseases (ICD; eg, ICD, Tenth Revision codes
F20 through F29, including schizophrenia, schizoaffective dis-
order, and schizophreniform disorders but excluding affec-
tive psychotic disorders, namely depression, bipolar disor-
der, and mania with psychotic symptoms). Fifth, the
comparator was either nonrefugee migrants or the native popu-
lation. In addition, the study design had to be either register
based or first contact (only if case detection was found to be
sufficiently comprehensive with regard to the catchment area).

All definitions of refugee status were included, but defi-
nitions with a higher risk of bias (eg, refugee status defined not
individually but only by country of origin) were excluded in
corresponding sensitivity analyses. Studies observing ethnic
background only, with no explicit definition of refugee sta-
tus, were excluded. Studies were excluded if they focused on
subpopulations such as veterans or prisoners.

Study Selection, Data Collection, and Data Extraction
Two of us (S.W. and D.G.) each went through the entire
search and screening processes and then compared the
results. Consensus in unclear cases was reached via discus-
sion with 2 other members of the team (L.B. and J.H.). Two
of us (L.B. and J.H.) also independently performed the test-
ing of eligibility criteria, study selection, and classification
and coding of data into a predefined spreadsheet (Microsoft
Excel for Mac, version 16.12; Microsoft Corporation), follow-
ing the recommendations by the Cochrane Collaboration
handbook.17

Risk of Bias
Two of us (L.B. and J.H.) individually assessed the risk of
bias of studies, using an instrument that was developed and
implemented previously.5 In accordance with a validated
assessment tool for prevalence studies18 and assessment rec-
ommendations by Sanderson et al,19 studies were classified
as holding overall low or unknown or high risk of bias on the
basis of account selection bias (target population and acqui-
sition), missing cases, information bias (information source,
case definition, diagnostic instrument, consistency, and
observation period), statistical methods, and conflict of
interest. Disagreements were resolved by consensus with
other coauthors.

Data Synthesis
We implemented a random-effects model as proposed by
DerSimonian and Laird.20 The primary outcome was the
pooled RR in refugees compared with the RR in the nonrefu-

gee population accompanied by its 95% CI. Effect sizes of
different subgroups (eg, subgroups of nonrefugee migrants)
within the same study were pooled with a fixed-effect
model. We used HR and rate ratio as an approximation to the
RR.21,22 Heterogeneity among studies was assessed using I2

statistics, and effect estimates were interpreted in consider-
ation of present heterogeneity.

Sensitivity analyses of the primary outcome took into ac-
count studies with low risk of bias and excluded studies that
defined refugee status by only the country of origin irrespec-
tive of individual reasons for migration. Additional analyses
accounted for potential overlap of study populations. We as-
sessed publication bias using funnel plots and Egger test.

Stata, version 13.1 (StataCorp LLC) was used to perform sta-
tistical analyses, including the metan1 command for random-
effects model. A 2-sided P < .05 was considered statistically
significant.

Results
Of the 4358 articles retrieved through the literature search and
screened, 9 studies (0.2%) involving 540 000 refugees met the
inclusion criteria. These 9 studies, published between Janu-
ary 1, 2004, and December 31, 2018, provided sufficient data
to be included in this analysis (Figure 1).

The 9 studies presented data on refugee and native
groups. Among these studies, 7 (78%) reported separate out-
comes for nonrefugee migrants. Eight studies (89%) pro-
vided register-based data. One study (11%) was a first-
contact or admission study but ensured comprehensive
coverage of a catchment area to minimize case leakage. Four
studies (44%) presented data on inpatients only. Observa-
tions originated from target populations in Denmark, Swe-
den, Norway, and Canada. Included studies assessed rate

Figure 1. PRISMA Flowchart

7915 Records identified through
database search

70 Full-text articles assessed for eligibility

9 Studies included in quantitative synthesis

3561 Duplicates removed

4358 Records screened

4 Records identified through
manual search

4288 Records excluded
No specified migrant group
in the analysis

61 Full-text articles excluded
No specified refugee group
in the analysis 
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ratios or HRs. One study (11%) provided data for schizophre-
nia only (ICD, Ninth Revision, and ICD, Tenth Revision F20
code) (Table).

Main Analysis and Publication Bias
The main analysis included 9 studies. The RR of nonaffec-
tive psychosis amounted to 1.43 (95% CI, 1.00-2.05) in refu-
gees compared with nonrefugee migrants. Heterogeneity
among studies was high (I2 = 96.3%; Figure 2). Compared

with the RR of the native populations, RR was increased by
2.52 (95% CI, 1.78-3.57) in refugees (eFigure 2 in the Supple-
ment) and was increased by 1.85 (95% CI, 1.53-2.24) in non-
refugee migrants. Heterogeneity among studies was invari-
ably high (refugees vs native populations: I2 = 98%;
nonrefugee migrants vs native populations: I2 = 94.2%). A
funnel plot of the main analysis (refugees vs nonrefugee
migrants) and an Egger test did not indicate publication bias
(eFigure 3 in the Supplement).

Table. Characteristics of Included Studies

Source

Country or
Region of
Native
Population

Origin or
Ethnicity
of
Refugees
or
Migrantsa

Generation
and Age
Group of
Refugees
or
Migrants

Diagnosis
(Standardized
Criteria)

Study
Population,
Total No.
(No. of
Refugees)

Cases of
Psychosis
Among
Refugees,
No.

Observation
Period Cohort

Relative
Risk

Risk
of Bias

Anderson
et al,32

2015

Ontario,
Canada

NS First;
14-40 y

Schizophrenia;
nonaffective
psychosis (ICD-9,
ICD-10, and
DSM-IV)

4 284 694
(95 148)

NS 1999-2008 Register based;
refugee;
nonrefugee

Effect
measure
rate ratio

Low

Barghadouch
et al,25

2018

Denmark 1 First;
migrated
<18 y

Schizophrenia;
nonaffective
psychosis (ICD-10)

114 577
(15 264)

95 1994-2012 Register based;
refugee

Effect
measure
rate ratio

Low

Hollander
et al,24

2016

Sweden 2 First;
>14 y

Schizophrenia;
nonaffective
psychosis (ICD-10)

1 347 790
(24 123)

93 1998-2011 Register based;
refugee;
nonrefugee

Effect
measure
HR

Low

Iversen and
Morken,23

2003

Norway 3 First;
mean
30.8-41.4
y

Schizophrenia
(ICD-9 and ICD-10)

139 795
(Mean
asylum
seekers/y:
205)

5
(Asylum
seekers)

1995-2000 Inpatient only;
first psychiatric
contact/admission;
refugee;
nonrefugee

Effect
measure
rate ratio

Unknown
or high

Saraiva Leão
et al,26

2005

Sweden 6 Second;
16-34 y

Schizophrenia;
nonaffective
psychosis (ICD-9
and ICD-10)

1 914 703
(33 698)

82 1995-1998 Register based;
inpatient only;
first psychiatric
contact/admission;
refugee;
nonrefugee

Effect
measure
HR

Unknown
or high

Leão et al,27

2006
Sweden 7 First,

second;
20-39 y

Schizophrenia;
nonaffective
psychosis (ICD-9
and ICD-10)

2 243 546
(First
generation:
68 557;
second
generation:
3267)

NS 1992-1999 Register based;
inpatient only;
first psychiatric
contact/admission;
refugee;
nonrefugee

Effect
measure
HR

Unknown
or high

Manhica
et al,50

2016

Sweden 4 First;
migrated
<19 y

Schizophrenia;
nonaffective
psychosis (ICD-10)

1 275 743
(13 780)

270 2005-2012 Register based;
refugee;
nonrefugee

Effect
measure
HR

Low

Norredam
et al,51

2009

Denmark 5 First;
migrated
>18 y

Schizophrenia;
nonaffective
psychosis (ICD-10)

145 695
(29 139)

371 1994-2003 Register based;
refugee

Effect
measure
rate ratio

Low

Sundquist
et al,28

2004

Sweden 8 First;
25-64 y

Schizophrenia;
nonaffective
psychosis (ICD-9
and ICD-10)

4 437 491
(259 402)

NS 1997-1999 Register based;
inpatient only;
first psychiatric
contact/admission;
refugee;
nonrefugee

Effect
measure
rate ratio

Unknown
or high

Abbreviations: HR, hazard ratio; ICD-9 or ICD-10, International Classification of
Diseases, Ninth Revision or Tenth Revision; NS, not specified.
a Includes the following:

1: Asia, Middle East and North Africa, former Yugoslavia, and sub-Saharan Africa.

2: Middle East and North Africa, sub-Saharan Africa, Asia, and Eastern Europe
and Russia.

3: Asylum seekers currently residing in a reception center from Russia, former
Yugoslavia, rest of Europe, Iran, rest of Asia, Ethiopia, and rest of Africa.

4: East Africa and Latin America (nonrefugee migrant cohort comprised
adoptees only).

5: Asia, Eastern Europe (excluding former Yugoslavia), former Yugoslavia, Iraq,
Middle East (including North Africa), and sub-Saharan Africa.

6: Refugee status defined by country of origin (“Refugee countries were defined

as all countries except Sweden, Finland, and labour immigrant countries,
e.g. most African countries, Albania, Bulgaria, Czechoslovakia, East Germany,
Hungary, Poland, Romania, the Soviet Union, and all other non-European
countries outside the OECD”26(p247)).

7: Refugee status defined by country of origin (“Refugee countries were defined
as all countries except Sweden, Finland, and labor immigrant countries,
i.e., African countries, Albania, Armenia, Azerbaijan, Belarus, Bosnia, Bulgaria,
Croatia, the Czech Republic, Czechoslovakia, Estonia, Georgia, Hungary,
Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Macedonia, Moldavia, Poland,
Romania, Russia, Slovakia, Slovenia, the Soviet Union, Tadzhikistan,
Turkmenistan, Ukraine, Uzbekistan, and all other non-European countries
outside the OECD”27(p28-29)).

8: Refugee status defined by country of origin (“Eastern European countries,
Bosnia, and all other non-European countries”28(p294)).
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Sensitivity Analyses
When restricting the analyses to studies with low risk of bias
only, the RR was 1.39 (95% CI, 1.23-1.58; I2 = 0.0%) for refu-
gees compared with nonrefugee migrants (Figure 2), 2.41 (95%
CI, 1.51-3.85; I2 = 96.3%) for refugees compared with the na-
tive populations, and 1.92 (95% CI, 1.02-3.62; I2 = 97.0%) for
nonrefugee migrants compared with the native group.

Only the study by Iversen and Morken23 provided data not
adjusted for age. Adjustment for age was part of the assess-
ment of the methodologic rigor of included studies; conse-
quently, age adjustment was controlled for in the sensitivity
analysis of studies with low risk of bias only.

Excluding studies that defined refugee status by country
of origin only (so-called refugee countries) yielded an RR of
2.24 (95% CI, 1.12-4.49; I2 = 96.8%) for refugees compared with
nonrefugee migrants and an RR of 3.26 (95% CI, 1.87-5.70;
I2 = 97.6%) for refugees compared with the native group.

To control for potential partial overlap of study popula-
tions, we conducted a sensitivity analysis, taking into
account only the 1 Swedish study (Hollander et al 201624)
and the 1 Danish study (Barghadouch et al 201825) with the
longest follow-up and highest methodologic rigor. The RR
amounted to 2.66 (95% CI, 0.99-7.16; I2 = 97.8%) for refu-
gees compared with nonrefugee migrants and 3.36 (95% CI,
1.25-9.01; I2 = 98.0%) for refugees compared with the native
populations.

Finnish migrants to Sweden showed a considerably high
risk of being hospitalized for psychoses in 2 studies.26,27 In an
exploratory analysis, exclusion of this outlier cohort of Finn-
ish migrants to Sweden in the studies by Saraiva Leão et al26

and Leão et al27 increased the RR to 1.69 (95% CI, 1.24-2.32;
I2 = 93.6%) for refugees compared with nonrefugee mi-
grants, 2.52 (95% CI, 1.78-3.57; I2 = 98.0%) for refugees com-
pared with the native group, and 1.57 (95% CI, 1.21-2.02;
I2 = 94.4%) for nonrefugee migrants compared with the na-
tive population.

Discussion

To our knowledge, this systematic review and meta-analysis
is the most comprehensive and the first to focus on compar-
ing the RR of nonaffective psychosis in refugees with those of
nonrefugee migrants and native populations. The analyses
yielded the following main results: The risk of the manifesta-
tion of schizophrenia and associated nonaffective psychoses
is statistically significantly increased in refugees compared with
the native population as well as compared with nonrefugee mi-
grants. The systematic literature search we conducted re-
vealed a paucity of studies that performed direct compari-
sons and had high methodologic rigor.

Despite the similarity in geographic location and study
methods among included studies, their heterogeneity was con-
siderably high. This heterogeneity was mainly from the 3 stud-
ies with a high risk of bias (Iversen and Morken,23 Saraiva Leão
et al,26 and Leão et al27 [Figure 2]).

The Norwegian study by Iversen and Morken23 reported
an exceptionally high risk of nonaffective psychosis in asy-
lum seekers (ie, persons applying for asylum and the formal
recognition as refugees). A potential reason for this finding
could be the characteristics of asylum seekers in their study
compared with refugees in the other studies. All asylum seek-
ers were currently residing in reception centers, which may
place added stress during a particularly vulnerable early phase
in the new host country and the uncertainties associated with
the outcome of the migratory process. In addition, this study
was the only one that did not adjust for age.

All of the included studies, except for Saraiva Leão et al26

and Leão et al,27 observed an increased risk of psychosis in refu-
gees compared with nonrefugee migrants. The differing find-
ings in Saraiva Leão et al26 and Leão et al27 seemed to be as-
sociated with a higher incidence of psychosis in migrants from
Finland. This finding remains to be elucidated, given that it

Figure 2. Relative Risk (RR) of Incidence of Nonaffective Psychosis in Refugees and Nonrefugee Migrants

Weight,
%

Favors
Increased RR

   in Nonrefugee
Migrants

Favors
Increased RR 
in Refugees

0.1 100101
Effect Size (95% CI)

Source
Low Risk of Bias

Effect Size 
(95% CI)

37.95Subtotal I 2 = 0.0%; P = .37 1.39 (1.23-1.58)

12.62Anderson et al,32 2015 1.27 (1.04-1.56)
12.57Manhica et al,51 2016 1.39 (1.09-1.76)
12.76Hollander et al,24 2016 1.58 (1.26-1.99)

High or Unknown Risk of Bias

Overall I 2 = 96.3%; P < .001

62.05

100.0

Subtotal I 2 = 97.7%; P < .001 1.46 (0.83-2.56)

1.43 (1.00-2.05)

12.49Iversen and Morken,23 2003 9.79 (6.70-14.30)
11.76Saraiva Leão et al,26 2005 0.81 (0.72-0.91)

13.11Sundquist et al,28 2004 1.33 (1.18-1.49)
11.58Leão et al,27 2006 (2nd generation) 0.95 (0.67-1.36)

13.11Leão et al,27 2006 0.73 (0.57-0.94)

The square data markers indicate
RR in primary studies, with effect
sizes reflecting the study’s statistical
weight identified using
random-effects meta-analysis. The
horizontal lines indicate 95% CIs.
The diamond data markers represent
the subtotal and overall RR and 95%
CI. The vertical dashed line shows the
summary effect estimate, and the
continuous line represents the line of
no effect (RR = 1). Unless otherwise
stated, refugees and nonrefugee
migrants are first-generation cohorts.
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was not observed by the 2 other studies from Sweden
(Hollander et al24 and Sundquist et al28). On the contrary, both
Hollander et al24 and Sundquist et al28 showed a greater risk
of psychosis in refugees compared with nonrefugee mi-
grants, including Finnish nonrefugee migrants. Other mi-
grant or refugee groups in Sweden, such as Latin American refu-
gees or South European labor migrants, also showed more
pronounced self-reported ill health compared with Finnish
migrants in another study by Sundquist.29 Tinghög et al30 de-
tected higher prevalence of self-reported anxiety and depres-
sion and lower subjective well-being in Iraqi and Iranian mi-
grants compared with Finnish migrants in Sweden. In addition,
Turkish and Middle Eastern teenaged males showed statisti-
cally significantly larger rates of self-reported depression com-
pared with Finnish teenaged males in Sweden in a study by
Bursztein Lipsicas et al.31 These findings do not indicate a gen-
erally larger risk of mental health problems in Finnish mi-
grants compared with other migrants or refugees in Sweden.
The definition of refugee status in the studies by Saraiva Leão
et al26 and Leão et al27 possibly resulted in no statistically sig-
nificant difference between refugees and nonrefugee mi-
grants, given that refugee status was defined by country of
origin and not by specific migratory circumstances. The ex-
ploratory exclusion from our analyses of the Finnish migrant
groups in the 2 studies26,27 decreased heterogeneity among
the included studies. All studies invariably showed a greater
risk of psychosis in refugees compared with nonrefugee
migrants.

Only Anderson et al32 reported no statistically significant
association of refugee or migrant status with the risk of psy-
chosis compared with the native group. Their findings, how-
ever, may be explained by the examined population. Ander-
son et al32 included second-generation migrants in the native
population, which likely decreased the contrast between mi-
grants as a whole and the native population because second-
generation migrants were also known to be at higher risk of
psychosis.2,3,5

Heterogeneity was high in most of the present analyses,
but sensitivity analyses supported the main findings. More-
over, restricting the analysis to studies with low risk of bias in
comparing refugees with nonrefugee migrants statistically sig-
nificantly reduced heterogeneity (Figure 2). Even in light of the
methodologic heterogeneity of the included studies, the find-
ings appear to be sufficiently robust to serve as guiding val-
ues. Because only 5 studies were considered to have low risk
of bias, more studies of high methodologic rigor are needed
to determine precise risk estimates.

The general findings are in line with those of previous re-
search. The RR of psychosis was increased in refugees and non-
refugee migrants in comparison with the native group.2,5 Par-
rett and Mason1 performed a systematic review of the literature
on refugees and psychosis and assessed small and large popu-
lation-based studies. Their findings confirmed the increased
risk of psychosis for first-generation refugees.1

Even the magnitude of observed effect sizes is in line with
that in previous research. The most recent meta-analysis on
incidence of nonaffective psychosis found the RR in migrants
to be 1.77 (95% CI, 1.62-1.93) higher compared with the native

group,5 which matches observations in the present analysis
(1.85; 95% CI, 1.53-2.24). Consistently, observed RR in refu-
gees compared with native populations was higher (2.52; 95%
CI, 1.78-3.57).

Limitations
This meta-analysis confirmed the initial assumption that refu-
gees are particularly vulnerable to developing nonaffective psy-
choses. The representativeness and validity of these find-
ings, however, are limited by several aspects.

The included studies are, with 1 Canadian exception,32 all
from Scandinavian countries. The application of the conclu-
sions from this meta-analysis to other non-Scandinavian coun-
tries is therefore limited and should consider the characteris-
tics of the native society and its specific interaction with the
refugee population. To date, evidence is available from only
a few Western host countries, and the social, economic, and
political factors in the association between immigration and
mental health may differ substantially among different re-
gions of the world.

Although of limited methodologic comparability, 2 non-
Scandinavian studies that did not meet this study’s formal in-
clusion criteria found the following: Tolmac and Hodes33 re-
ported high representation of refugees among London
adolescents aged 13 to 17 years who were psychiatric inpa-
tients with a psychotic disorder diagnosis, and Fuchs34 de-
tected an increased proportion of “expellees” (persons from
former eastern territories of Germany who fled after World War
II to Bavaria in West Germany) in a group of patients with non-
affective psychosis. These 2 studies suggest that increased risk
of psychosis in refugees may not be limited to Scandinavian
host countries. More register-based studies from countries with
different social, economic, and political characteristics ap-
pear to be needed to further assess the generalizability of the
findings from the present study.

Register-based studies were included in this meta-
analysis because of their methodologic advantages, includ-
ing large sample sizes, small selection bias, and indepen-
dently collected data. Nevertheless, certain characteristics of
register-based studies may limit interpretation. Not all refu-
gees may be registered as refugees, which may lead to the ex-
clusion of certain refugee subgroups from the analysis, al-
though Scandinavian registries are regarded as reliable sources
of research.24 In addition, case ascertainment is based on use
of psychiatric services, whereas severity of symptoms or func-
tional level of patients is not reported. The likelihood of seek-
ing out and having access to psychiatric services, particularly
in cases of less severe symptoms, may differ among the refu-
gee, migrant, and native groups.35

Psychotic disorders and experiences have been reported
to vary between countries of origin.36,37 Furthermore, cul-
tural variance in subjective psychosis concepts may be a chal-
lenge for the diagnostic process, even though core symptoms
of psychosis appear to overlap between cultures.38,39 The in-
cluded studies of high methodologic rigor reported that refu-
gees and nonrefugee migrants originated from similar re-
gions, but cultural differences between these 2 groups may still
exist. To minimize potential misdiagnoses, we made the evalu-
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ation of diagnostic procedures a major component of the meth-
odologic rigor assessment of included studies. We also re-
quired disorders to be defined according to well-established and
standardized operationalized criteria (ICD-9 or ICD-10 and DSM)
and explicit differentiation between affective and nonaffec-
tive psychoses as mandatory prerequisites for study inclusion.

Implications
Refugees may be especially vulnerable to developing a psy-
chotic disorder because of a multifactorial combination of pre-,
peri-, and postmigratory adversities.11-14 These hardships in-
clude traumatic life events,8-10 human rights violations, so-
cial exclusion, poverty, restricted access to medical services,
and limited possibilities of participating in society.16,32,33

Refugees do not migrate deliberately but are forced to mi-
grate and have possibly faced traumatic experiences8-10 be-
fore and during migration. For example, a systematic review
of the prevalence of torture experience showed rates higher
than 30% among asylum seekers in high-income host
countries.40 As other research studies have shown, these pre-
and perimigratory events may also be associated with in-
creased rates of other mental health problems in refugees, such
as affective psychoses and posttraumatic stress disorder.7,28

Postmigratory socioeconomic disadvantage, perceived so-
cial exclusion and discrimination, and separation from social
networks likely are associated with mental health problems in
refugees.11 High incidence rates of 1.7 to 13.2 for schizophre-
nia have been reported in migrants whose position in society
was disadvantaged compared with the native population in 17
population-based studies in the United Kingdom and the
Netherlands.12 The asylum process for refugees in the host
country may have additional negative implications for men-
tal health given that the process can be stressful and has an

uncertain outcome.11,41,42 One review suggested an indepen-
dent adverse effect of detention during the asylum process.43

Problematic interactions with the host country may include
general challenges in verbal communication, social exclu-
sion stress, and an impaired integration of new sensory data
with prior knowledge, which may lead to aberrant projection
errors and the development of positive psychotic symptoms.5

This development may increase the vulnerability to nonaffec-
tive and affective psychoses.44

The negative implications of these psychosocial chal-
lenges may include increasing not only the risk of psychotic
disorders but also the incidence of other nonpsychotic men-
tal illnesses in refugees.7,11 More investigations are needed to
assess the full range of mental illnesses in refugees and the
mechanisms of their incidence in this cohort.7

These challenges may be of exceptional relevance to refu-
gees compared with nonrefugee migrants because their pro-
cess of migration was forced and likely less prepared. The need
for targeted psychiatric intervention and prevention strate-
gies for refugees is further supported by low utilization
rates of psychiatric services, language barriers, and cultural
differences.16,35,45-49

Conclusions
The results of this review suggest that refugees are at particu-
lar risk of developing nonaffective psychosis compared with
the native population and nonrefugee migrants in a host coun-
try. Refugee experience may thus represent an independent
risk factor for nonaffective psychosis in migrants. We believe
that these findings highlight the need for psychiatric preven-
tion strategies and outreach programs for refugees.
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