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A meta-analysis of the risk for psychotic disorders
among first- and second-generation immigrants
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Background. There is increasing acceptance of migration as a risk factor for schizophrenia and related disorders;
however, the magnitude of the risk among second-generation immigrants (SGIs) remains unclear. Generational
differences in the incidence of psychotic disorders among migrants might improve our understanding of the
relationship between migration, ethnicity and psychotic disorders. This meta-analysis aimed at determining the risk
of psychotic disorders among SGIs in comparison with non-migrants and first-generation immigrants (FGIs).

Method. Medline, EMBASE and PsycINFO databases were searched systematically for population-based studies on
migration and psychotic disorders published between 1977 and 2008. We also contacted experts, tracked citations
and screened bibliographies. All potential publications were screened by two independent reviewers in a threefold
process. Studies were included in the meta-analysis if they reported incidence data, differentiated FGIs from SGIs
and provided age-adjusted data. Data extraction and quality assessment were conducted for each study.

Results. Twenty-one studies met all inclusion criteria. A meta-analysis of 61 effect sizes for FGIs and 28 for
SGIs yielded mean-weighted incidence rate ratios (IRRs) of 2.3 [95% confidence interval (CI) 2.0-2.7] for FGIs and
2.1 (95% CI 1.8-2.5) for SGIs. There was no significant risk difference between generations, but there were significant
differences according to ethno-racial status and host country.

Conclusions. The increased risk of schizophrenia and related disorders among immigrants clearly persists into the
second generation, suggesting that post-migration factors play a more important role than pre-migration factors or
migration per se. The observed variability suggests that the risk is mediated by the social context.
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Introduction incidence rates in Caribbean migrants to the UK
(Harrison et al. 1997 ; Sharpley et al. 2001 ; Fearon ef al.
2006). Such elevated incidence rates were noted in-
itially in the decades that followed large migration
waves from Commonwealth countries after the
Second World War. Later investigations of the inci-
dence of schizophrenia have extended to other

European countries. Increased incidence rates have

The incidence of schizophrenia was long held to be
homogeneous worldwide, leading to an emphasis on
the genetic determination of the condition rather than
on the contribution of social or environmental factors
(Jablensky et al. 1992). This tenet has been challenged,
based on reports of significant variation in incidence

between and within countries according to gender, .
been reported among Moroccan, Surinamese and

Antillean migrants to The Netherlands (Selten &
Sijben, 1994 ; Selten et al. 1997 ; Veling et al. 2006), and
among migrants in Denmark and Sweden (Cantor-
Graae et al. 2003; Leao et al. 2006; Cantor-Graae &
Pedersen, 2007). These studies have found increased
rates of schizophrenia not only among first-generation
immigrants (FGIs), who have a personal history of
migration, but also among the growing population of

urbanicity and, in particular, migration and ethnicity
(McGrath ef al. 2004; Cantor-Graae & Selten, 2005;
Fearon ef al. 2006). An association between migration
and schizophrenia was first described by the pioneer
Odegaard (1932), who observed an increased risk
among Norwegians migrants to the USA in the early
twentieth century. However, only in recent decades
has an interest in migration and schizophrenia been

rekindled, especially after consistent reports of high second-generation immigrants (SGIs), their children

born in the host society context. It was suggested that
the risk may be even higher for SGIs than for FGIs
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(Harrison et al. 1988). More recent studies in the UK
have reported that migrants are at risk for all psy-
choses, and not only schizophrenia (Fearon et al.
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2006; Coid et al. 2008). A meta-analysis of 18 migrant
studies found that a personal or family history of
migration was associated with an approximately
threefold risk elevation for schizophrenia (Cantor-
Graae & Selten, 2005). Significantly higher risk
estimates were observed among migrants from de-
veloping countries and among those from areas where
the majority of the population is black. The authors
also observed a higher risk for SGIs than FGIs; how-
ever, the meta-analysis was not adequately powered
to provide a precise risk estimate, with only seven ef-
fect sizes from small second-generation samples.

Migration is now being increasingly recognized
as a risk factor for schizophrenia (Selten et al. 2007;
Tandon ef al. 2008). Yet the relationship between mi-
gration and psychotic disorders remains unexplained.
So far, biological factors, such as cannabis use or ob-
stetric complications, have failed to account for the
risk of schizophrenia among migrant groups (Fearon
& Morgan, 2006). In addition, socio-environmental
factors, such as urbanicity, discrimination or socio-
economic deprivation, are now being looked upon as
potential contributing factors for psychotic disorders
in migrants (Cantor-Graae, 2007). It is uncertain
whether SGIs have a similar or even a higher risk than
FGIs. Such determination is crucial to explain the as-
sociation between migration and schizophrenia, and
may provide valuable clues to understanding the
social determinants of psychotic disorders. Indeed, the
persistence or elevation of the risk in the second gen-
eration could not be strictly explained by a selection
hypothesis or genetic factors, and would further
highlight the role of post-migration factors. It should
be noted that migrant studies and generational differ-
ences have yielded significant advances in uncovering
the role of environmental factors in other conditions
(Lin & Kelsey, 2000), such as breast cancer and mul-
tiple sclerosis (Ramagopalan et al. 2008).

Systematic reviews and meta-analyses provide a
transparent approach to identify, abstract and criti-
cally appraise pertinent studies and integrate their
results. In addition, they can widen the base of
studies by addressing broader questions and explor-
ing patterns of results from primary studies (Egger
et al. 2001). The current study is a meta-analytic review
of population-based studies of the incidence of
schizophrenia and related disorders among FGIs and
SGIs. The aims of the study were: (1) to determine
whether SGIs are at increased risk for schizophrenia
and related disorders in comparison with non-migrant
groups; (2) to determine the magnitude of the risk
among SGIs compared to that of FGIs; and (3) to in-
vestigate potential sources of variation in the risk for
psychosis among immigrants. To answer these ques-
tions, we conducted a meta-analysis to provide an

https://doi.org/10.1017/50033291710001406 Published online by Cambridge University Press

estimate of the risk for schizophrenia and related dis-
orders separately for FGIs and SGIs. The methodology
for this study is based on the Meta-analysis of
Observational Studies in Epidemiology (MOOSE)
guidelines (Stroup et al. 2000).

Method

A librarian-assisted computerized search strategy was
applied to Medline, PsycINFO and EMBASE data-
bases to identify potentially relevant articles published
between January 1977 and December 2008. A highly
sensitive search string was developed with database-
specific medical subject headings for the ‘migration’,
‘psychosis’ and ‘schizophrenia’ concepts. Reference
lists of relevant articles were screened to locate ad-
ditional articles, including a previous extensive review
of schizophrenia incidence studies (McGrath et al.
2004). Forward and backward citation tracking was
completed using the Web of Science. Experts on mi-
gration and psychosis were also contacted to ensure
no study had been missed.

Specific criteria for inclusion in the review were es-
tablished a priori to minimize methodological varia-
tions of studies to be entered in the meta-analysis.
Studies were included in the review if they were:
(1) published in a peer-reviewed journal in or after
1977; (2) written in English, French, Spanish, Dutch
or German; (3) population-based incidence studies
(first admission or first contact) of schizophrenia, first-
episode psychosis or psychotic disorders in general;
(4) reporting incidence rates for >1 migrant group
and a reference group (or numerator/denominator
data that enabled such computations); (5) differ-
entiating first- from second-generation migrants; and
(6) providing age-adjusted incidence data. In light of
the methodological concerns affecting early migrant
studies, we selected 1977 as a conservative lower
publication time limit for inclusion in our study, as did
Cantor-Graae & Selten (2005). Cochrane’s study was
the first to rigorously account for potential demo-
graphic differences between migrant and non-migrant
populations (Cochrane, 1977). Moreover, it is only in
recent decades that researchers have investigated SGIs
and differentiated them from foreign-born migrants.

All retrieved citations were screened indepen-
dently by two reviewers in a threefold process, and
selected after consensus. Citations were first screened
for relevance using broad criteria. The second screen
was based on abstracts and excluded studies that
clearly did not meet >1 inclusion criteria. Full-text
articles were scrutinized in the final screen. When eli-
gible studies reported findings from overlapping
populations, we selected the version of the study with
the largest sample size or the longest study period.
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Detailed quantitative and qualitative data were ex-
tracted independently by two reviewers. The internal
validity of each study was assessed based on method-
ological features and potential for selection bias, in-
formation bias and confounding. Each study attained
a numeric quality score, using the scale from a prior
systematic review of schizophrenia incidence studies
(McGrath et al. 2004). As there is no consensus on
using quality scores in meta-analyses of observational
studies (Stroup et al. 2000), we conducted a broad
quality appraisal and classified studies into higher,
average and lower quality ranges. Studies were later
stratified to determine whether their quality impacted
on pooled effect sizes (Pai et al. 2004). Incidence data
were extracted for each FGI and SGI group identified
and also for their native counterparts. Given the large
differences in data reporting and the need for com-
parable estimates for comparison and pooling pur-
poses, incidence rate ratios (IRRs) were selected as the
index measure of effect associated with migrant status.
IRRs were preferred for their optimal statistical pro-
perties and their more intuitive meaning as risk esti-
mates (Cooper et al. 2009). Age- and sex-adjusted IRRs
were extracted or computed for each migrant group
identified. Gender-specific IRRs were extracted when
available. Authors were contacted when necessary, to
ensure accuracy and completeness of data.

A descriptive synthesis of selected studies was first
completed by tabulating the main study character-
istics, including settings, observation periods, study
populations and design features. Prior to initiating
meta-analyses, the variance for each effect size was
estimated using the same formula applicable to rate
ratios (Borenstein et al. 2009a; Borenstein, 2010):
Variance=1/N, +1/N,, where N,, is the number of
migrant cases and N, is the number of reference cases.
Variance estimates determine the weight of each effect
size, more precise studies generally being assigned
more weight. Analyses were conducted on a log scale
to avoid the skewed distribution associated with IRR
measures. A first analysis was conducted based on a
comprehensive dataset including all available effect
sizes to yield a pooled estimate of their risk for
schizophrenia and related disorders in FGIs and SGlIs.
In an attempt to minimize heterogeneity due to meth-
odological variation, a second analysis was conducted
from the subset of studies that reported data on both
migrant generations. The potential for publication bias
was assessed by examination of a funnel plot dis-
playing the standard errors of studies relative to their
effect sizes, with the underlying assumption that non-
publication of smaller studies would lead to an
asymmetry in the expected funnel shape.

Analyses were conducted under the random-effects
model, which, unlike a fixed-effects model, assumes

https://doi.org/10.1017/50033291710001406 Published online by Cambridge University Press

Meta-analysis of the risk of psychosis in immigrants 899

that studies will have different true effect sizes as a
result of variations in methodology or study popu-
lations (Borenstein et al. 2009b). Based on prior
knowledge, it was expected that ethnicity and study
countries would probably underlie variation across
effect sizes. It also seemed unlikely that methods and
populations could be regarded as equivalent across
studies. A random-effects model was therefore justi-
fied a priori, presuming that true effects were dis-
tributed randomly around the mean effect size and
considering two sources of variance: the within-study
error and the between-studies variance. The latter
refers to heterogeneity, which was estimated by
Cochran’s Q and I* statistics (Borenstein et al. 2009¢).
First, Qw (Q within) was calculated for each analysis to
determine whether heterogeneity was present across
effect sizes, as suggested by a significant p value. The
between-category homogeneity statistic Qg was also
used to test whether risk differences between various
groups were significant.

Subgroup analyses served as the primary mode of
investigating heterogeneity as they have the potential
to identify relevant effect moderators, which may in-
clude substantive or methodological variables (Song
et al. 2001). A possible gender effect was examined
based on the available sex-specific effect sizes. We also
examined the potential effect of visible minority status,
based on the classification used by Statistics Canada
(2008). Migrant groups were classified as either
‘black’, ‘other’ (non-black non-white) or ‘white’,
based on the skin color of the majority population in
migrants’ countries of origin. An additional analysis
was conducted to determine the potential effect of
sociopolitical context by grouping effect sizes accord-
ing to the main host countries. We also conducted a
sensitivity analysis to test the robustness of findings
(Egger et al. 2001). An analysis including only higher
quality studies was conducted to determine whether
quality impacted the summary effect sizes. Sensitivity
analyses were also conducted for two potentially
salient design features: case ascertainment and diag-
nostic categorization. Effect sizes derived from all first-
contact studies were compared to those from studies
based on first-admissions only. We analyzed separ-
ately the studies that used standardized DSM-IV cri-
teria for schizophrenia and those that used ICD-8, -9
or -10 criteria. Analyses were carried out using the
Comprehensive Meta-Analysis statistical software,
version 2.2 (Borenstein et al. 2005).

Results

Out of 1720 potentially relevant publications, we
identified 21 population-based migrant studies
(Fig. 1). We extracted 61 FGI effect sizes and 28 SGI
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Potentially relevant titles and abstracts identified
from electronic databases and bibliography cross-
referencing (n=1701)

19 studies added from other
sources (expert contacts &
manual searches)

1720 titles and abstracts identified for first screen using
broad selection criteria

1481 titles/abstracts excluded:
- not related to human migration and/or
- not related to psychotic disorders and/or
- publication date prior to 1977

239 titles and abstracts selected for second screen
using restricted inclusion criteria

127 titles/abstracts excluded:
29 not population-based
6 language other than English, French,
German, Spanish or Dutch
59 reviews, letters, comments, etc.
19 not related to migration
14 not related to psychotic disorders

112 articles selected for final screen based on full-text
review and selection forms with restricted criteria

91 articles excluded:
11 no migrant or reference group
23 not population-based
28 no incidence study
6 incompatible diagnoses
4 no age-adjusted data
2 abstracts
11 generations not differentiated
6 overlapping cohorts

21 studies meeting eligibility criteria
10 studies with FGI data only
9 studies with data on both generations
2 studies with SGI data only

Fig. 1. Study selection flowchart.

effect sizes, providing information on 5508 and 4422
cases respectively. Study characteristics are presented
in Table 1 and their effect sizes are listed in Table 2.
Among the retrieved studies, nine were conducted
in the UK (Rwegellera, 1977; Hitch & Clegg, 1980;
Bebbington et al. 1981; Dean et al. 1981; Cochrane &
Bal, 1987; Harrison et al. 1988; Castle et al. 1991;
Thomas et al. 1993; Coid et al. 2008), three in The
Netherlands (Selten & Sijben, 1994; Selten et al. 1997;
Veling et al. 2006), three in Sweden (Zolkowska et al.
2001; Cantor-Graae et al. 2005; Leao et al. 2006), two in
Israel (Corcoran et al. 2008; Weiser et al. 2008), two in
Denmark (Cantor-Graae et al. 2003; Cantor-Graae &
Pedersen, 2007), one in Australia (Krupinski &
Cochrane, 1980) and one in Canada (Smith et al. 2006).
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The single North American study was conducted re-
cently but was based on hospital data from the
early twentieth century (Smith et al. 2006). Despite its
much earlier observation period, it met all inclusion
criteria and it used methods similar to that of con-
temporary studies. Almost all IRRs indicated higher
risks for schizophrenia and related disorders among
migrants than in their native counterpart. This held
for both FGIs and SGIs (Table 2), with the exception of
the Israel-based SGI cohort study (Corcoran et al.
2008).

Analyses based on the comprehensive dataset
(Table 3) yielded mean-weighted IRRs estimates of
2.3 [95% confidence interval (CI) CI 2.0-2.7] and 2.1
(95% CI 1.8-2.5) for FGIs and SGIs respectively. The
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Table 1. Basic characteristics and quality assessment of studies included in the meta-analysis

Case ascertainment

Observation ~ Migrant Diagnosis Quality
Reference Country period generation  Type and timing assignment Classification system and diagnoses assessment
Coid et al. 2008 UK 1996-1998 Both First contact, prospective Diagnostic DSM-IV, non-affective and Higher
interview affective psychoses
Corcoran et al. 2008 Israel 1964-1998 Second First admission, prospective Registry ICD-10, schizophrenia Average
Weiser et al. 2008 Israel 1986-2000 Both First admission, prospective Registry ICD-9 and -10, schizophrenia Average
Cantor-Graae & Denmark 1970-2001 Second First admission <1995, first Registry ICD-8 and -10, schizophrenia Average
Pedersen, 2007 contact >1995, retrospective
Smith et al. 2006 Canada 1902-1913 First First admission, retrospective Chart review DSM-1V, schizophrenia and Higher
related disorders
Veling et al. 2006 The Netherlands ~ 1977-1999; Both First contact, retrospective Diagnostic DSM-1V, schizophrenic disorders Higher
2000-2002 interview
Leao et al. 2006 Sweden 1992-1999 Both First admission, retrospective  Registry ICD-9 and -10, schizophrenia and Average
other psychoses
Cantor-Graae et al. Sweden 1999-2001 Both First contact, retrospective Chart review DSM-1V, psychotic disorders Higher
2005
Cantor-Graae et al. Denmark 1970-1988 Both First contact, retrospective Registry ICD-8 and -10, schizophrenia Average
2003
Zolkowska et al. Sweden 1998 First First contact, retrospective Chart review DSM-1V, schizophrenia and other Higher
2001 non-affective psychoses
Selten et al. 1997 The Netherlands 1983-1992 First First admission, retrospective Registry ICD-9, schizophrenia Average
Selten & Sijben, 1994 The Netherlands 1990 First First admission, retrospective ~ Registry ICD-9, schizophrenia Lower
Thomas et al. 1993 UK 1984-1987 Both First admission, retrospective ~ Registry ICD-9, schizophrenia Lower
Castle ef al. 1991 UK 1980-1984 First First contact, retrospective Registry RDC, schizophrenia Average
Harrison et al. 1988 UK 1984-1986 Both First contact, prospective Diagnostic ICD-9, schizophrenia Average
interview
Cochrane & Bal, 1987 UK 1987 First First admission, retrospective  Registry Unspecified, schizophrenia and paranoia ~ Average
Dean et al. 1981 UK 1976 First First admission, retrospective ~ Unspecified Unspecified, schizophrenia Lower
Bebbington et al. 1981 UK 1971-1977 First First contact, retrospective Registry ICD, schizophrenia Lower
Krupinski & Australia 1970-1972 First First admission, retrospective Registry Unspecified, schizophrenia Lower
Cochrane, 1980
Hitch & Clegg, 1980 UK 1968-1970 First First admission, retrospective ~ Chart review  Unspecified, schizophrenia and paranoia =~ Lower
Rwegellera, 1977 UK 1965-1968 First First contact, retrospective Registry Schneiderian diagnostic criteria, Average

schizophrenia

RDC, Research Diagnostic Criteria.
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Table 2. Incidence rate ratios (IRRs) and analyses for each migrant group in the meta-analysis

First-generation

Second-generation

immigrants immigrants
Reference Study group n IRR (95 % CI) n IRR (95 % CI) Analyses
Coid et al. 2008 Native (non-migrant) 80 1.0 (reference) 80 1.0 (reference) a,b,cd e f
White British 35 1.6 (1.1-2.4) 11 2.8 (1.5-5.3) a,b,cd e f
Black Caribbean 11 2.3 (1.2-4.3) 55 4.9 (3.5-6.9) a,b,cd e f
Black African 48 2 (2.2-4.6) 16 3.7 (2.2-6.3) a,b,cdef
Asian 64 1.8 (1.3-2.5) 20 1.3 (0.8-2.1) a,b,cdef
Other 15 3(0.8-2.3) 5 1.1 (0.5-2.7) a,b,cd,f
Corcoran et al. 2008 Native (non-migrant) N.A. N.A. 192 1.0 (reference) a,f
Father migrant N.A. N.A. 85 0.9 (0.8-1.1) a, f
Mother migrant N.A. N.A. 81 1.0 (0.8-1.3) a, f
Both migrant parents N.A. N.A. 279 0.9 (0.8-1.1) a, f
Weiser et al. 2008 Native (non-migrant) 46 1.0 (reference) 46 1.0 (reference) a,b,d, e f
Former Soviet Union 196 1.6 (1.1-2.1) N.A. N.A. a,b,d e f
Europe 16 1 0 (0.6-1.7) N.A. N.A. a,b,d, e f
Ethiopia 38 0(1.94.5) N.A. N.A. a,b,d, e f
North America 15 (0 7-2.4) N.A. N.A. a,b,d, e f
South America 8 1 3 (0.6-2.7) N.A. N.A. a,b,d,f
Asia and Australia 6 1.0 (0.4-2.4) N.A. N.A. a,b,f
Africa 5 1.7 (0.7-4.3) N.A. N.A. a,b,d, e f
One migrant parent N.A. N.A. 187 1.4 (1.0-2.0) a, b, f
Two migrant parents N.A. N.A. 1169 1.5 (1.1-2.0) a, b, f
Cantor-Graae & Native (non-migrant) N.A. N.A. 9742 1.0 (reference) a, f
Pedersen, 2007 One migrant parent N.A. N.A. 768 1.6 (1.5-1.7) a, f
Two migrant parents N.A. N.A. 137 2.3 (2.0-2.8) a, f
Smith et al. 2006 Native (non-migrant) 259 0 (reference) N.A. N.A. a, de
All other 548 1.5 (1.3-1.8) N.A. N.A. a, d, e
Veling et al. 2006 Native (non-migrant) 79 0 (reference) 79 1.0 (reference) a,b,c,d, e f
Morocco 25 4.0 (2.6-6.3) 10 5.8 (3.0-11.2) a,b,c,d, e f
Surinam 28 2.6 (1.7-4.0) 15 2.9 (1.7-5.0) a,b,c,d, e f
Netherland Antilles 5 1.9 (0.8-4.7) 1 1.4 (0.2-10.0) a,b,cd e f
Turkey 11 1.4 (0.8-2.6) 6 2.3 (1.0-5.3) a,b,cdef
Other, non-Western 26 22 (1.4-34) 10 3.5(1.8-6.8) a,b,cf
Other, Western 7 1.2 (0.6-2.6) 6 1.6 (0.7-3.7) a,b,cdef
Leao et al. 2006 Native (non-migrant) 5407 1.0 (reference) 5407 1.0 (reference) a,b,cd e f
Finns 428 2.2 (2.0-2.4) 211 2.3 (2.0-2.7) a,b,cd, e f
Labor immigrants 248 1.2 (1.1-1.4) 71 1.2 (1.0-1.5) a,b,cd e f
Refugees 605 1.4 (1.3-1.6) 37 1.9 (1.4-2.6) a,b,cf
One migrant parent N.A. N.A. 863 1.6 (1.5-1.8) a,b,f
Cantor-Graae ef al. Native (non-migrant) 10 1.0 (reference) 10 1.0 (reference) a,b,f
2005 All 19 0 (1.9-8.6) 5 2.0 (0.7-5.9) a,b,f
Cantor-Graae et al. Native (non-migrant) 8684 1.0 (reference) 8684 1.0 (reference) a,b,d, e f
2003 All 597 5(2.3-2.7) 426 1.9 (1.7-2.1) b
Europe 178 2 (1.9-2.6) N.A. N.A. a, d,e f
Scandinavia 106 2 (1.7-2.4) N.A. N.A. a,d, e f
Asia 74 2.3 (1.8-2.9) N.A. N.A. a, d, e f
Middle East 29 3.8 (2.6-5.4) N.A. N.A. a, d, e f
Australia 11 4 2 (2.3-7.5) N.A. N.A. a,d,e f
Africa 41 9 (2.8-5.2) N.A. N.A. a,d, e f
North America 36 .1(1.5-3.0) N.A. N.A. a, d, e f
South America 15 2 6 (1.5-4.2) N.A. N.A. a, d, f
Greenland 81 3.4 (2.74.2) N.A. N.A. a, d,f
Unknown 26 1.2 (0.8-1.7) N.A. N.A. a, f
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First-generation

Second-generation

immigrants immigrants
Reference Study group n IRR (95% CI) n IRR (95% CI) Analyses
Zolkowska et al. 2001 Native (non-migrant) 34 1.0 (reference) N.A. N.A. a,f
All 22 1.9 (1.0-3.2) N.A. N.A. a,f
Selten et al. 1997 Native (non-migrant) 10726 1.0 (reference) N.A. N.A. a,c,d e f
Surinam 697 3.8 (3.54.1) N.A. N.A. a,c,d e f
Netherlands Antilles 236 3.9 (3.4-4.4) N.A. N.A. a,c d e f
Selten & Sijben, 1994 Native (non-migrant) 975 1.0 (reference) N.A. N.A. a,c d e f
Turkey 17 0.9 (0.6-1.5) N.A. N.A. a,c def
Morocco 39 3.3(24-4.5) N.A. N.A. a,c,d e f
Thomas et al. 1993 Native (non-migrant) 41 1.0 (reference) 28 1.0 a,b,d, e f
Asian 5 1.6 (0.6-4.0) 1 1.0 (0.1-7.4) a,b,d, e f
Caribbean 2 0.6 (0.1-2.4) 10 9.1 (4.4-18.8) a,b,d, e f
Castle et al. 1991 Native (non-migrant) 53 1.0 (reference) 53 1.0 (reference) a,b,d, e f
Caribbean 22 5.6 (3.4-9.2) 13 4.5 (2.5-8.3) a,b,d e f
Harrison et al. 1988 Native (non-migrant) 39 1.0 (reference) 39 1.0 (reference) a,b,d, e f
Caribbean 3 6.7 (2.1-22.8) 17 18.0 (10.2-32.9) a,b,d, e f
Cochrane & Bal, 1987 Native (non-migrant) 3669 1.0 (reference) N.A. N.A. a,c def
Ireland 115 1.6 (1.4-2.0) N.A. N.A. a,c d e f
Caribbean 108 3.2 (2.6-3.8) N.A. N.A. a,c,d e f
India 56 1.3 (1.0-1.8) N.A. N.A. a,cdef
Pakistan 36 1.3 (1.0-1.9) N.A. N.A. a,c,d e f
Dean ef al. 1981 Native (non-migrant) 1191 1.0 (reference) N.A. N.A. a,c,d e f
India 58 3.1 (24-4.0) N.A. N.A. a,c,d e f
Pakistan 27 1.2 (1.0-1.9) N.A. N.A. a,c def
Caribbean 108 5.1 (4.2-6.2) N.A. N.A. a,c,d e f
Africa 80 4.2 (3.3-5.2) N.A. N.A. a,c,d e f
Ireland 96 2.4 (1.9-2.9) N.A. N.A. a,c,d e f
Bebbington et al. 1981 Native (non-migrant) 600 1.0 (reference) N.A. N.A. a, d, e f
Caribbean 244 49 (4.2-5.7) N.A. N.A. a, d, e f
Ireland 60 1.5 (1.2-2.0) N.A. N.A. a, d, e f
Krupinski & Cochrane, Native (non-migrant) 1097 1.0 (reference) N.A. N.A. a,cd e
1980 Britain 173 1.1 (0.9-1.3) N.A. N.A. a,cd e
Germany 65 2.8 (1.9-3.1) N.A. N.A. a,c,d e
Italy 126 1.8 (1.5-2.2) N.A. N.A. a,cd e
Poland 59 4.2 (3.2-5.5) N.A. N.A. a,c,d e
Hitch & Clegg, 1980 Native (non-migrant) 123 1.0 (reference) N.A. N.A. a,cf
New Commonwealth 41 3.2 (2.2-4.5) N.A. N.A. a,cf
Other Foreign 22 4.7 (3.0-7.4) N.A. N.A. a,cf
Rwegellera, 1977 Native (non-migrant) 47 1.0 (reference) N.A. N.A. a,d, e f
West Africa 12 24.5 (13.0-46.1) N.A. N.A. a,d,e f
Caribbean 23 6.2 (3.8-10.2) N.A. N.A. a,d,e f

n, Sample size; CI, confidence interval; N.A., not applicable; a, meta-analysis from the comprehensive dataset;
b, meta-analysis from the restricted data; ¢, gender-specific analysis; d, visible minority category analysis; e, ethno-racial
category analysis; f, analysis based on host country.

All effect sizes from the comprehensive dataset were included in the urbanization, incidence type, diagnostic system and
quality rating subgroup analyses.

magnitude of the risk did not differ significantly
between the first and the second generations, as also
indicated by the non-significant Qp statistic. Both

analyses were statistically significant for heterogeneity
within subgroups, indicating that various migrant
groups should not be regarded as coming from a
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Table 3. Main meta-analyses for first- (FGIs) and second-generation immigrants (SGIs)

Dataset Generation 7 IRR LL UL Qw Qs 2
Comprehensive®  First 61 23 20 27 1071* 94.4
Second 28 2.1 1.8 2.5 302* 91.1
0.97
Restricted First 36 2.1 1.8 2.4 253* 86.2
Second 24 24 2.0 29 191* 87.9
145

n, Number of effect sizes; IRR, incidence rate ratio; LL, lower limit; UL, upper
limit; Qy, within-category homogeneity statistic; Qg, between-category homogeneity

statistic.
Levels of significance: * p <0.01.

2 An analysis of the distribution of effect sizes yielded median IRR estimates
(with 10% to 90% quantiles) of 2.1 (1.2 to 4.7) and 2.0 (1.0 to 5.2) for FGIs and SGIs,

respectively.

homogeneous population sharing a common effect
size. The second analysis based on the subset studies
that reported data for both generations yielded IRRs of
2.1 (95% CI 1.8-2.4) and 2.4 (95% CI 2.0-2.9) for FGIs
and SGIs respectively. Although much reduced in
absolute value, heterogeneity remained statistically
significant within both groups.

A careful exploration of heterogeneity was conduc-
ted through subgroup analyses based on the compre-
hensive dataset (Table 4). No significant differences
were observed when comparing the risk of male versus
female immigrants. However, significant between-
group differences emerged when migrant groups were
categorized according to the skin color of the majority
of the population in their countries of origin. The
mean-weighted IRR for FGIs from areas where most of
the population is black was 4.0 (95% CI 3.4-4.6) versus
1.8 (95% CI 1.6-2.1) for groups classified as ‘white’
and 2.0 (95% CI 1.6-2.5) for groups classified as
“other’. Risk estimates for migrant groups classified in
the “black’ visible minority category were even higher
for SGIs, with IRR 5.4 (95% CI 3.2-8.8) wversus 1.9
(95% CI1.2-3.0) for the “white” category and 2.0 (95%
CI 1.0-4.0) for the ‘other” category.

Significant between-group heterogeneity was ob-
served when grouping migrants according to host
countries. For both generations, the highest IRRs were
obtained in the UK (2.8 and 3.7 for FGIs and SGIs re-
spectively), followed by The Netherlands (2.5 and 3.0)
and Scandinavian countries (2.3 and 1.8). The lowest
IRRs were observed in Israel (1.5 and 1.1). No signifi-
cant between-group differences were observed when
comparing urban settings to mixed rural-urban
settings.

The results of first-admission studies, based on
hospital admission incidence rates, were compared to
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those of first-contact studies, based on any first contact
for psychosis, whether in hospital or in the com-
munity. There was a non-significant trend towards
higher risk estimates in first-contact than in first-
admission studies for FGIs, with respective IRRs of 2.9
(95% CI 2.1-4.0) and 2.2 (95% CI 1.9-2.6). However,
significant differences emerged for SGIs, for whom
first-contact studies yielded a mean-weighted IRR of
3.2(95% CI12.1-4.7), as opposed to 1.6 (95% CI 1.3-1.8)
in first-admission studies, with statistically significant
between-group heterogeneity (Qg=10.6, p <0.01).

There were no significant effect differences between
studies with non-standardized diagnostic classifi-
cations and those based on DSM-IV or ICD-8, -9 or -10.
Sensitivity analyses based on methodological quality
revealed no significant differences when higher qual-
ity studies were compared with studies in mid-quality
and lower quality ranges. Higher quality studies
yielded slightly higher risk estimates for the second
generation, with a mean IRR of 2.7 (95% CI 1.9-3.7) for
SGIs as opposed to 2.1 (95% CI 1.7-2.5) for FGIs. The
examination of generation-specific funnel plots did
not reveal any asymmetry suggestive of publication
bias (available from the authors on request).

Conclusions

Our review confirms that an increased risk for
schizophrenia and related disorders affects not only
FGIs, with a personal history of migration, but also
SGIs born to one or two migrant parents in the host
country. This finding held for nearly all migrant
groups identified. Our relative risk estimates are
comparable for both migrant generations. Our review
echoes previous findings of significant heterogeneity
in incidence rates of schizophrenia and of increased
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Table 4. Results of subgroup analyses for categorical moderators
First-generation immigrants Second-generation immigrants
Variable Subgroups n IRR 95%CI P Qw Qs n IRR 95%CI P Qw Qs
Gender Male 35 2.1 1.7-26 948 654.2* 13 25 1834 788 56.7%
Female 35 24 19-29 915 398.8* 13 3.0 2142 639 33.2*
0.49 0.6
Visible minority Black 18 40 3446 79.0 80.8* 7 54 32-88 789 284*
category Other 16 20 1.6-25 847 97.8* 5 20 1040 738 15.3*
White 19 1.8 1.6-21 89.7 175.4* 4 19 12-30 872 235*
57.2% 10.6*
Ethno-racial White 19 1.8 1.6-2.1 89.7 175.4* 3 23 2127 00 1.17%
category Black Caribbean 12 39 3446 742 426" 7 58 3524 772 263*
Black African 6 43 2868 869 38.1* 1 37 2263 00 0.0
Asian 7 1.7 1323 814 322*% 2 1.3 08-21 0.0 0.06*
Middle East 523 1440 875 319* 2 23 1440 658 2.93*
61.8% 19.9*
Host countries Israel 7 15 1.1-21 519 12.5%** 5 11 09-1.3 68.8 12.8**
The Netherlands 10 25 2.0-32 853 61.2* 6 3.0 21-44 307 7.2
Scandinavia 15 23 1.9-27 924 185.0* 8 1.8 1620 848 46.0*
UK 24 28 22-35 93.0 237.2* 9 37 21-66 876  645*
9.5%* 34.1*
Urbanization study Mixed urban/rural 40 22 1.9-26 954 848.0* 9 1.7 15-2.0 834  48.2*
setting Urban 21 2.7 20-36 888 179.1* 19 26 1.7-39 929 253.1*
1.4 3.0%**
Incidence study First admission 44 22 1926 955 961.2* 14 16 13-1.8 91.3 149.8*
type First contact 17 29 2140 845 103.5* 14 32 2147 808 67.6*
2.2 10.6*
Diagnostic system DSM 8 20 15-25 657 204* 6 24 1441 799 249*
ICD 32 22 1927 946 570.2* 20 19 1.6-22 918 230.5*
Non-standardized 21 2.7 2.1-3.5 955 4444 2 37 04-312 76.07 4.18*
3.0 1.1
Overall quality High 14 21 17-25 654 376* 12 27 19-37 658 32.2*
Average and low 47 24 21-28 954 1010.5* 16 1.8 1522 934 228.7*
1.6 3.8%**

n, Number of effect sizes; IRR, incidence rate ratio; Qyw, within-category homogeneity statistic; Qg, between-category

homogeneity statistic.
Levels of significance: * p<0.01, ** p <0.05, *** p <0.10.

risk associated with migration (McGrath ef al. 2004;
Cantor-Graae & Selten, 2005), but advances the litera-
ture in demonstrating the persistence of the risk in a
similar magnitude in the second generation. This
strongly suggests that post-migration factors are more
important than pre-migration factors, such as selective
migration or migration per se, in conferring an in-
creased risk for psychotic disorders among im-
migrants. In addition, it may be more accurate to refer
to migrant status than to migration in relation to the
risk of psychosis. With 61 and 28 effect sizes for FGIs
and SGIs respectively, our review could generate
more precise estimates than prior reviews or individ-
ual studies. Relative risk estimates between 2 and 3
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emphasize that migrant status, either FGI or SGI, can-
not be disregarded as an important risk factor for
psychotic disorders, with a risk magnitude within
the same range as that associated with cannabis use,
urbanicity or perinatal complications (Tandon et al.
2008).

Significant heterogeneity was observed across FGI
and SGI effect sizes, indicating that these could not be
regarded as random estimates of a common effect
shared by all groups and that other factors contribute
to differences between risk estimates. Hence, our
summary findings provide overall risk estimate for
FGIs and SGIs, but should not be attributed to a
specific migrant group. This is similar to the effects
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of other risk factors estimated at the population
level but that may operate differentially within sub-
groups.

A major concern with any primary migrant study
is that of determining whether the observed incidence
rates are true or not, in particular for complex con-
ditions such as psychotic disorders. The question of
potential misdiagnosis has been the object of con-
siderable debate in the UK, in particular with regard to
the Afro-Caribbean population (Sashidharan, 1993;
Bhui & Tsangarides, 2008). A meta-analytic review
enables us to appraise findings from primary studies
in perspective and to note the remarkable consistency
of increased risk across a diversity of migrant popu-
lations and host society contexts. Although the cross-
cultural validity of current diagnostic categories has
not been formally established (Alarcén et al. 2002), we
did not observe significant differences between studies
using DSM-1V, ICD-8 or -10 or non-standardized
diagnostic criteria, or between higher quality studies
and those with average and lower quality ratings.
Some recent more rigorous investigations have used
diagnoses assigned from clinical information, with
blinding from any information about the ethnicity of
patients (Fearon et al. 2006; Coid et al. 2008). Of note,
these investigations have yielded rates even higher
than those of prior studies based on chart reviews.
Another important methodological issue of early mi-
grant studies in the UK stemmed from the doubts
about the reliability of the census data available,
especially concerns about the possible under-
enumeration of the Afro-Caribbean population (Van
Os et al. 1996; Harrison et al. 1997). Indeed, if the
denominator underestimated the actual population
for a given migrant group, this could give rise to an
artificially elevated incidence rate, unlike incidence
rates obtained in Scandinavian countries that are gen-
erally regarded as having very accurate census data.
Some authors have sought to address this issue by
applying an estimated correction factor to denomi-
nator populations (Harrison et al. 1988). However,
even large uncertainties could hardly account for the
five- to tenfold risk increase in some migrant groups
relative to the host population. In addition, studies
based on the more accurate 2001 census data still find
consistently elevated risk among Caribbean migrants
(Fearon et al. 2006; Coid ef al. 2008).

There were significant generational differences in
risk estimates among some groups, especially in
Caribbean migrants in the UK (Harrison et al. 1988;
Thomas et al. 1993; Coid et al. 2008) and in Moroccan
migrants in The Netherlands (Veling et al. 2006).
However, these generational differences were not con-
sistent across ethnic groups and countries. Significant
between-group heterogeneity emerged when effect
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sizes were grouped according to study settings,
with the highest estimates being observed in the UK,
intermediate risk estimates in The Netherlands and
Scandinavian countries, and the lowest in Israel. No
study revealed a protective effect associated with mi-
grant status. The study of an Israel SGI cohort is the
only one in our review that did not observe an as-
sociation between migrant status and schizophrenia
(Corcoran et al. 2008). The authors argued that this
may result from the differential nature of migration to
Israel. Unlike migrants to other European countries,
Jewish migrants may in fact leave from a minority
position in their source country to a Jewish state in
which they are not perceived as ‘outsiders” and are
potentially less exposed to discrimination in the host
society. Nonetheless, another Israel-based study found
significantly elevated risk among some groups, es-
pecially among Ethiopian migrants, who may be con-
sidered most dissimilar to the majority population
(Weiser et al. 2008).

Perhaps one of the most important finding of this
meta-analysis is the considerable variation in the risk
magnitude associated with visible minority status,
with immigrants from countries where the majority
population is black presenting significantly higher risk
for psychosis (IRR 4.0 and 5.4 for FGIs and SGIs re-
spectively) than those from countries where the ma-
jority population is white (IRR 1.8 and 1.9 for FGIs and
SGIs respectively) or other (IRR 2.0 in either gen-
eration). The risk of black migrants seems even higher
in the second than in the first generation. A similar risk
estimate (RR 4.8 without stratifying for generation)
has been reported previously (Cantor-Graae & Selten,
2005). Our findings raise questions as to what may
underlie an increased risk among migrants from areas
as diverse as Jamaica, Surinam or Africa. In the ab-
sence of evidence of elevated incidence rates in source
countries, such findings point at the contributory role
of the social environment and suggest a common ex-
posure to adverse social experiences such as discrimi-
nation. Various lines of evidence suggest that this may
be the case. The experience of discrimination in itself
has been linked to an increased risk of ulterior psy-
chotic experiences (Janssen et al. 2003). A recent Dutch
investigation observed a dose-response relationship
between the level of discrimination reported by an
ethnic group and the risk of psychoses in that group
(Veling et al. 2008a). In addition, it has now been re-
plicated in different studies that the relative incidence
of psychotic disorders among immigrants increases as
they form a decreasing proportion of the population
(Boydell et al. 2001; Kirkbride et al. 2007; Veling
et al. 2008b). Such findings were attributed to the po-
tential exposure to discrimination of isolated migrants
and a possible buffering effect of social support in
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neighborhoods with higher ethnic density. If dis-
crimination is in fact a factor contributing to the risk of
psychoses among migrants, it is plausible that the ex-
perience of discrimination may vary across ethnic
groups, thus contributing to a different risk load for
psychosis. Such adverse social experiences may affect
both migrant generations similarly.

Although visible minority status of migrant groups
may be an important indicator of the risk associated
with migration status, its effects seem to be context
dependent. Most UK-based investigations have ob-
served higher rates among Caribbean and Black
African immigrants (Cochrane & Bal, 1987; Harrison
et al. 1988; Coid et al. 2008). However, Dutch studies
have observed higher rates in Moroccan immigrants
than in Surinamese and Dutch Antilleans (Selten &
Sijben, 1994; Selten et al. 1997; Veling et al. 2006).
Similarly to Black immigrants in the UK, Moroccans
seem to be most the most likely to experience dis-
crimination in The Netherlands (Veling et al. 2008a).
Although visible minority status may be a relevant
variable, the risk observed in a given group may be
better conceived as resulting from a dynamic interac-
tion between migrant and ethnic minority groups and
host societies. This notion is compatible with the pro-
posed social defeat hypothesis, according to which the
chronic experience of social defeat, defined as one of
subordinate position or ‘outsider status’ in a given
environment, may lead to sensitization of the meso-
limbic dopamine system, and an elevated baseline risk
for psychotic disorders (Selten & Cantor-Graae, 2005,
2007).

Based on findings from the recent East London First
Episode Psychosis study (Coid et al. 2008), which
found higher incidence rates of psychosis in second-
than in first-generation Caribbean migrants, it has
been argued that the observed generational differ-
ences may actually reflect different age profiles be-
tween generations rather than differences in the risk
load. We observed that the ethnic groups with the
highest risk estimates for psychosis tend to present an
even higher risk magnitude in the second generation
than in the first, which include groups such as Black
Caribbean migrants in the UK and Moroccans in The
Netherlands. Although underlying putative risk fac-
tors may be comparable between generations, their
cumulative effect may be higher among SGIs. Unlike
their parents, whose exposure to adverse social ex-
periences probably occurred only after migration,
SGIs may be exposed to similar pathogenic effects for
longer periods and at an earlier more crucial phase of
their development. Even among FGlIs, the experience
of migration and of the post-migration environment
is likely to differ significantly according to age and
developmental phase.
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Our findings point primarily to socio-environ-
mental determinants, but do not exclude the possi-
bility that other environmental or biological factors
may contribute to the association between migrant
status and psychotic disorders. There has been no
consistent evidence yet to explain the migrant status
effect by substance misuse, although this may be a
factor in some specific groups (Sharpley et al. 2001;
Veen et al. 2002; Cantor-Graae & Selten, 2005; Coid
et al. 2008). Similar to the infectious hypothesis for the
migration patterns in multiple sclerosis (Gale &
Martyn, 1995), early exposure to viruses or other in-
fectious agents, such as toxoplasma gondii, has been
associated with a later risk for psychotic disorders
and suggested as a candidate for the migrant effect
(Cantor-Graae & Selten, 2005; Torrey et al. 2007).
Vitamin D deficiency has been proposed as a hypoth-
esis for the increased vulnerability for schizophrenia
among dark-skinned immigrants who live in cold
climates, in particular among SGIs who may have
been exposed in the pre-natal period (McGrath, 1999;
Dealberto, 2007). This hypothesis could partially ex-
plain the differential risk associated with visible min-
ority status, but could scarcely account for the higher
risk among lighter-skinned immigrants in some con-
texts (e.g. Moroccans in The Netherlands) or other
groups who moved to warmer climates.

To our knowledge, this contribution is the most ex-
tensive meta-analytic review of the risk for psychotic
disorders among immigrants, especially for SGIs.
However, there are several limitations to be con-
sidered in appraising the results of this study. First,
meta-analyses represent secondary research of pri-
mary studies, and their validity is inevitably contin-
gent on methodological quality and completeness of
reporting of underlying studies. We have attempted to
control for this by contacting authors and carefully
assessing each study for quality. Second, as in any
systematic review, studies may have been missed de-
spite efforts to conduct a comprehensive and sensitive
search. Third, although we could provide relatively
precise estimates, some migrant groups had small
sample sizes. Some studies may thus have lacked the
power to demonstrate significant risk differences, in
particular for SGIs. Given the relatively recent history
of significant migration to Europe, it is likely that
many SGIs have not yet gone through their period of
risk. Finally, we provided mean-weighted estimates of
the risk associated with migrant status. However,
caution is needed in attributing these risk estimates to
specific groups, given the significant heterogeneity of
the findings.

This study adds further weight to the notion that
socio-environmental factors contribute to the risk for
psychosis among immigrants. Much could be learned
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by further exploring the factors underlying risk varia-
tions across groups and settings through comparative
incidence studies using similar and rigorous method-
ology. Future studies of SGIs with larger sample sizes
are also required, as generational differences may help
to better disentangle the relationship between mi-
gration, ethnicity and psychosis, and shed further light
on social causation mechanisms.
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