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Mood disorders and migration

Meta-analysis

SANNE G. H. A. SWINNEN and JEAN-PAUL SELTEN

Background Migrationis a risk factor
for the development of schizophrenia.

Aims To examine whether migration is
also a risk factor for bipolar affective
disorder, unipolar depressive disorder and

mood disorders in general.

Method Medline was searched for
population-based incidence studies
concerning mood disorders among
migrants and mean relative risks were
computed using a mixed-effects statistical

model.

Results Only afew studies of unipolar
depressive disorder were retrieved. The
mean relative risk of developing bipolar
affective disorder among migrants was
2.47 (95% Cl1.33-4.59). However, after
excluding people of African—Caribbean
origininthe UK this risk was no longer
significantly increased. The mean relative
risk of mood disorders of unspecified
polarity was .25 (95% Cl 1.04—1.49) and
that of any mood disorder was 1.38 (95%
ClILI7-1.62).

Conclusions There is no conclusive
evidence for a large increase in the risk of
mood disorders associated with

migration.

Declaration of interest None.

Meta-analysis has found a personal or
family history of migration to be an
important risk factor for the development
of schizophrenia, with a mean weighted rel-
ative risk of 2.9 (95% CI 2.5-3.4) (Cantor-
Graae & Selten, 2005). There are also re-
ports of an increased incidence of bipolar
affective disorder among migrants (Leff et
al, 1976; van Os et al, 1996; Lloyd et al,
2005). The aim of the present meta-analysis
was to determine, on the basis of popu-
lation-based incidence studies of mood
disorders among migrant groups, the
magnitude of the risk of bipolar affective
disorder, unipolar depressive disorder, and
mood disorders of unspecified polarity as-
sociated with migration.

METHOD

Selection of studies

A systematic Medline search (1966 to June
2005) was conducted using the keywords
migration, ethnicity, bipolar disorder,
depressive disorder, mood disorders and
various synonyms for these search terms.
Bibliographies from selected publications
were cross-referenced. To be included in
the meta-analysis a study had to meet the
following criteria:

(a) it had to be a population-based inci-
dence study, i.e. it reported incidence
rates for one or more migrant groups
residing in a circumscribed area, or
provided numerators and denominators
for such calculations to be made;

(b) the study corrected the results for age
differences between the migrant and
reference groups, or provided data
that made this correction possible;

(c) the study was published in an
English-language, peer-reviewed scien-
tific journal.

In this meta-analytic review we used the
term ‘migrant’ for people who were born
abroad or whose parents were foreign-born

(first- and second-generation migrants
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respectively) and for people from minority
ethnic populations defined on the basis of
skin colour, who can be assumed to be first-
or second-generation migrants (e.g. Black
Africans in the UK). Denominators for stu-
dies conducted in the UK were estimated
from national census data, with two studies
using the ‘remainder of the general popu-
lation’ (Harrison et al, 1988; van Os et al,
1996) and two other studies using the cate-
gory ‘White’ (McGovern & Cope, 1987;
Lloyd et al, 2005) as reference groups; this
implies that some members of the reference
group might actually be immigrants to the
UK, whereas some Black people or mem-
bers of other minority ethnic populations
might have lived in the country for more
than two generations. However, as this
type of classification error would probably
lead to a decrease in the computed effect
size, we accepted these divergent categori-
sations.

We excluded some identified studies be-
cause they were not population-based (e.g.
Pope et al, 1983; Grove et al, 1986), and
other studies because age-specific rates
were not reported and correction for age
differences between groups could not be
performed (e.g. King et al, 1994). There
were too few studies and effect sizes to
justify a separate meta-analysis on unipolar
depressive disorder. Thus, we computed the
mean weighted relative risk of bipolar
affective disorder (meta-analysis 1), mood
disorders of unspecified polarity (meta-
analysis 2) or any mood disorder (meta-
analysis 3) associated with migration. This
final analysis incorporated the studies on
bipolar affective disorder, unipolar depres-
sive disorder and mood disorders of un-
specified polarity. Possible gender effects
were examined in analyses 1A, 2A and
3A. The effect sizes selected for meta-analy-
sis 1 (bipolar affective disorder) concerned
the ICD-9 (World Health Organization,
1978) diagnoses manic—depressive psycho-
sis, manic type (ICD-9 code 296.0) or
circular type (296.2, 296.3, 296.4, 296.5),
or the ICD-10 (World Health Organiza-
tion, 1992) diagnosis of bipolar affective
disorder (ICD-10 code F31).

For meta-analysis 2 we used the results
of studies applying the ICD-9 diagnostic
category of manic—depressive psychosis
without further specification (code 296)
(Thomas et al, 1993; Mortensen et al,
1997; Sundquist et al, 2004), or using the
non-standardised diagnosis ‘affective dis-
order’ (e.g. Hemsi, 1967). One study distin-

guished between affective illness and
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‘reactive depression’ (Rwegellera, 1977)
and in order to be consistent we combined
the results of these two diagnostic groups
to one effect size, to be included in
meta-analysis 2. The studies concerning
unipolar depressive disorder applied the
term reactive depression (Rwegellera,
1977) or the ICD-9 diagnosis of manic—
depressive  psychosis, depressed type
(296.1) (Selten et al, 2003). In order to
avoid the weighing of Rwegellera’s ‘re-
active depression’ twice, this separate cate-
gory was not added to meta-analysis 3, but
incorporated only once as the above-
mentioned combined figure.

Unfortunately there were insufficient
effect sizes to consider first- and second-
generation migrants as separate groups.
Consequently, the meta-analyses incorpo-
rated studies that did not discriminate be-
tween both generations and studies that
presented figures for the first generation only.

Meta-analysis

The two authors performed the extraction of
data and calculation of relative risks
separately, with consensus being reached
when there was initial disagreement. From
each study relative risks for one or more mi-
grant groups were derived. Age- and gender-

Table |

adjusted relative risks were calculated by
Poisson regression analysis, using the avail-
able data on numerators and denominators.

Because the various studies presented
information on numerators, denominators
and rates differently, in order to use the
same method of variance estimation we
used the formula V=1/N,+1/N,_,, where
N, is the number of native-born patients
and N, the number of foreign-born
patients; this was derived from the formula
for the variance of odds ratios (Lipsey &
Wilson, 2001), as previously done in
meta-analyses (e.g. Cantor-Graae & Selten,
2005). To prevent studies with large popu-
lation samples from dominating the analyses,
we set the number of patients in studies
with more than 500 participants at 500,
as suggested by Shadish & Haddock
(1994). In order to examine whether the
various effect sizes that were averaged into
a mean value all estimated the same popu-
lation effect size, a homogeneity test based
on the Qy, statistic was performed. Signifi-
cant values for Qy indicate a heteroge-
neous distribution across studies, i.e. the
variability of the effect sizes was larger than
would be expected from sampling error
alone. We used the Qp statistic to test
whether differences in effect sizes between
male and female migrants were statistically
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significant (Lipsey & Wilson, 2001). Since
the distribution of the effect sizes remained
heterogeneous even after modelling between-
study differences, we performed additional
analyses using a mixed-effects model. A
mixed-effects model assumes that variability
in the effect size distribution is due to sys-
tematic between-study differences, subject-
level sampling error and an additional ran-
dom component (Lipsey & Wilson, 2001).
All analyses were carried out using the Meta-
Win 2.0 statistical package (Rosenberg et al,
2000).

RESULTS

Fourteen studies met our inclusion criteria;
the majority had a retrospective case-note
design and concerned first psychiatric hos-
pital admission. Surprisingly, only two stu-
dies concerned depressive  disorders
(Rwegellera, 1977; Selten et al, 2003). Five
studies (11 effect sizes) that investigated the
relationship between bipolar
disorder and migration were included in
the first meta-analysis (Leff et al, 1976;
Harrison et al, 1988; van Os et al, 1996;
Selten et al, 2003; Lloyd et al, 2005). Four
of these studies had taken place in the UK
and one in The Netherlands (Selten et al,

affective

Meta-analyses of population-based incidence studies investigating the relationship between migration and the development of mood disorders

Number of Relative (95% Cl) Qv Qg2 p3
effect sizes risk
Analysis |
Analysis |: bipolar affective disorder 1 2.47 (1.33-4.59) 10.54 0.39
Analysis | excluding African—Caribbeans 8 1.75 (0.94-3.28) 891 0.26
Analysis |A: gender 1.22 0.27
Male 9 2.51 (1.34-4.72)
Female 9 1.62 (0.85-3.12)
Analysis 2
Analysis 2: mood disorders of unspecified polarity 17 1.25 (1.04-1.49) 27.77 0.03
Analysis 2 excluding African—Caribbeans 12 1.20 (1.01-1.42) 19.06 0.06
Analysis 2A: gender 0.28 0.60
Male 1" 0.97 (0.69-1.35)
Female I 1.08 (0.77-1.51)
Analysis 3
Analysis 3: any mood disorder 34 1.38 (1.17-1.62) 68.94 0.0002
Analysis 3 excluding African—Caribbeans 25 1.18 (1.01-1.38) 48.53 0.002
Analysis 3A: gender 1.23 0.27
Male 24 1.36 (1.06-1.75)
Female 24 113 (0.88-1.45)

I. Within-category homogeneity statistic, d.f.=number of effect sizes—1I.

2. Between-category homogeneity statistic, d.f.=I.
3. Value for Q,, or Q.
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2003). The second meta-analysis, on mood
disorders of unspecified polarity, was based
on nine studies (17 effect sizes) (Hemsi,
1967; Gershon & Liebowitz, 1975; Rwe-
gellera, 1977; Hitch & Clegg, 1980; Kru-
pinski & Cochrane, 1980; McGovern &
Cope, 1987; Thomas et al, 1993; Morten-
sen et al, 1997; Sundquist et al, 2004), five
of which were from the UK; the other
studies had been conducted in Israel, Aus-
tralia, Denmark and Sweden respectively.
The characteristics of the included studies,
plus the relative risks for the various
migrant groups, are given as a data supple-
ment to the online version of this paper.
The results of the three meta-analyses and
various sub-analyses are shown in Table 1.

The mean weighted relative risk of de-
veloping bipolar disorder among migrants
compared with native-born people (meta-
analysis 1) was 2.47 (95% CI 1.33-4.59).
Notwithstanding the substantial differences
in effect sizes between various migrant
groups, the homogeneity test based on the

Oy statistic was not significant, which
means that there was no evidence of a
heterogeneous distribution across the in-
cluded studies. However, with 11 effect
sizes the power to show heterogeneity was
limited. The second meta-analysis, covering
the diagnostic group of mood disorders of
unspecified polarity, yielded a mean
weighted relative risk of 1.25 (95% CI
1.04-1.49). However, there was significant
heterogeneity across the studies. In the third
meta-analysis, incorporating studies on bi-
polar affective disorder, unipolar depressive
disorder and mood disorders of unspecified
polarity (34 effect sizes), the mean relative
risk of any mood disorder was 1.38 (95%
CI 1.17-1.62) and the heterogeneity was
again significant.

The effect sizes and associated confi-
dence intervals for the various migrant
groups included in meta-analysis 3 are dis-
played in Fig. 1. Since many effect sizes
concerned African—Caribbean people living
in the UK, a population considered to be at

a high risk of severe mental disorders, we
repeated all analyses after exclusion of this
group. The relative risk of bipolar affective
disorder was then 1.75 (95% CI 0.94-
3.28), which was no longer significantly in-
creased. In contrast, the increased risks of
other mood disorders did not depend on
the contribution of the African—Caribbean
population (see Table 1). The mean relative
risks of bipolar affective disorder, mood
disorders of unspecified polarity and any
mood disorder were not significantly great-
er for male migrants than for female
migrants (analyses 1A, 2A and 3A respec-
tively: see Table 1).

We considered the possibility that our
results were influenced by publication bias.
Using the fail-safe calculation suggested by
Rosenthal (1979), we calculated the num-
ber of non-significant and unpublished stu-
dies that would need to be added to meta-
analysis 1, 2 or 3 in order to change the
results from significant to non-significant.
These numbers were 47, 20 and 229

Harrison 1988

R I

Lloyd 2005 (Caribbean) (Caribbean)

Lloyd 2005 (Black African)

Lloyd 2005 (Mixed)
Hemsi 1967 (Caribbean)

2 a 1977 (West African, mood disorders)

van Os 1996 (Caribbean)
Lloyd 2005 (other)
Lloyd 2005 (Asian)

——+—— Rwegellera 1977 (Caribbean, mood disorders)

Gershon 1975 (Ashkenazim)

————+——— Selten 2003 (Dutch-Antillean, bipolar disorder)

—f——+—— Hitch 1980 (foreign-born)

—— Sundquist 2004 (refugee)
—+— Sundquist 2004 (labour migrant)

———+—————— McGovern 1987 (Caribbean)

=+ Grand mean

—f—+—— Selten 2003 (Surinamese, bipolar disorder)

[— Krupinski 1980 (German)

—1+—— Selten 2003 (Moroccan, depression)
—f— Mortensen 1997 (foreign-born)
——— Selten 2003 (Turkish, depression)
—+— Krupinski 1980 (British)

————+—1— Krupinski 1980 (ltalian)
————1  Selten 2003 (Moroccan, bipolar disorder)
Thomas 1993 (Asian)
——+——}—— Gershon 1975 (Sephardim)
Thomas 1993 (Caribbean)
—+—— | Selten 2003 (Surinamese, depression)
—_——

Selten 2003 (Turkish, bipolar disorder)
Hitch 1980 (New Commonwealth)

Krupinski 1980 (Polish)

————————— | Selten 2003 {Dutch Antillean, depression)
I I ! I N 1 1
-1.75 —0.36 1.03 2.4]
Grand mean

Fig. |

Relative risks (and 95% confidence intervals) of migrant groups included in population-based incidence studies (identified by first-named author and year) of the

risk of mood disorders associated with migration. The figure shows the natural logarithms of all included effect sizes and the natural logarithm of the grand mean. The

effect sizes concern studies of bipolar affective disorder, unipolar depressive disorder and mood disorders of unspecified polarity. If a study reported more than one

effect size for a single immigrant group because different mood disorders had been examined, the type of mood disorder is specified.
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respectively. Thus, the results of meta-
analyses 1 and 2 are unlikely to be ex-
plained by this kind of bias and the result
of meta-analysis 3 cannot be attributed to it.

DISCUSSION

There is no conclusive evidence for a large
increase in the risk of mood disorders
among migrants. The mean weighted rela-
tive risk for the development of bipolar
affective disorder associated with migration
was found to be 2.47 (95% CI 1.33-4.59).
However, this result depended on the con-
tribution of a single immigrant group - peo-
ple of African—Caribbean origin living in
the UK. The mean relative risk of develop-
ing any mood disorder among migrants
was 1.38 (95% CI 1.17-1.62). This effect
did not depend on the contribution of
African—Caribbean immigrants and could
not be explained by publication bias. It is
likely, therefore, that immigrants’ risk of
mood disorders is not increased as much
as their risk of schizophrenia. Although it
should be noted that there was significant
heterogeneity in effect sizes, the mean
weighted relative risk for schizophrenia as-
sociated with migration has been shown to
be 2.9 (95% CI 2.5-3.4) (Cantor-Graae &
Selten, 2005).

Limitations
Numerators and denominators

The number of population-based incidence
studies concerning mood disorders among
migrants was small and the number of
countries in which they had been conducted
was limited. Most of the included studies,
particularly for the bipolar meta-analysis,
reported incidence rates computed from
small numerators. It can be argued that
these rates should be treated with caution
because of the limited numbers of migrant
patients. Additionally, the denominators
of studies conducted in the UK were based
on national census data and there is con-
cern about the quality of these data, in
particular the possible underestimation of
the number of young African—Caribbean
men.

Bias

It has been suggested that reports of an ele-
vated rate of bipolar disorder among mi-
grants could be due to artefacts, such as
overrepresentation of migrants in the age-
group with the highest incidence and inac-
curate diagnosis (Bebbington & Ramana,

1995). We eliminated the first possible
source of bias by excluding studies that
had not corrected for age differences be-
tween groups. However, diagnostic bias
might have influenced our results: only
two studies applied semi-structured diag-
nostic interviews (Harrison et al, 1988;
Lloyd et al, 2005), and some studies did
not use operationalised diagnostic criteria.
Since several studies used data on first hos-
pital admission, differences between the
various ethnic groups in treatment-seeking
and differences in admission practices
might have biased the results. Furthermore,
as shown by Kirov & Murray (1999) and
Kennedy et al (2004), African—Caribbean
or African patients present more frequently
with initial manic episodes, whereas White
people with the same disorder more often
present with depressive episodes. Since a
manic episode leads more often to hospital
admission than a depressive episode, this
might lead to an overestimation of the risk
of bipolar affective disorder among the
African groups. Alternatively, it is possible
that migrants with mood disorders are less
likely to seek treatment compared with
native-born people. It is conceivable, for
example, that people from developing
countries are less inclined to consider mood
disorders as conditions that require medical
treatment. The results of a prevalence study
conducted in the UK, however, showed
similar rates of seeking medical help for
common mental disorders among African—
Caribbean and White European popula-
tions. The same study showed that the
1-month prevalence of depressive disorders
was only moderately increased among
people of African—Caribbean origin (13%
v. 9%; Shaw et al, 1999).

Differences between various
immigrant groups

Our results indicate that the African—
Caribbean population living in the UK is
at particularly high risk of developing
bipolar affective disorder but not unipolar
depressive Remarkably, the
exclusion of African—Caribbean individuals

disorder.

from meta-analyses 2 and 3 did not
influence the results. It is noteworthy that
the increased risk among these UK immi-
grant groups is not seen among Surinamese
and Dutch Antillean migrants to The
Netherlands (Selten et al, 2003). It is
possible that the Dutch findings, which
were based on hospital diagnoses and not
on semi-structured diagnostic interviews,
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were biased. An alternative explanation is
that African—Caribbean migrants living in
the UK experience more difficulties, for
discrimination, than migrants
from the same region living in The
Netherlands. Indeed, the relative risks of
schizophrenia for African—Caribbean and
Black African people living in the UK are
those for the
Surinamese and Dutch Antillean popula-
tions in The Netherlands (Harrison et al,
1988; King et al, 1994; Selten et al, 2001).

example

more increased than

Interpretation

Given the wealth of evidence that major life
events precipitate the onset of mood dis-
orders (e.g. Post, 1992), one would expect
that the stress associated with the process
of migration and adjustment to an unfami-
liar, sometimes discriminatory and hostile,
culture constitutes an important risk factor
for mood disorders. At the same time, risk
factors for depression such as poverty and
low socio-economic status can be assumed
to be more prevalent among many migrant
populations. Consequently, it is difficult to
understand why we found only a relatively
small increased risk of mood disorders,
compared with the increased risk of schizo-
phrenia, among migrants. The difference
could be explained by the selection hypo-
thesis formulated by Odegaard (1932),
according to which people with a genetic
predisposition for mood disorders develop
strong attachments to people in their home
countries and are less likely to migrate than
people with a predisposition for schizo-
phrenia. However, there is quite strong
evidence against selection as the explana-
tion for the association between schizo-
phrenia and migration (Cantor-Graae &
Selten, 2005) and there is no evidence that
selection accounts for the relatively small
increase in the risk of mood disorders
among immigrants.

The only mild increase in risk of mood
disorders associated with migration, com-
pared with the elevated risk of schizophrenia,
may in part be due to the above-described dif-
ferences in treatment-seeking and admission
practices between the various ethnic groups.
These factors are probably more variable for
mood disorders than for schizophrenic disor-
ders, which because of their severity will gen-
erally lead to hospitalisation. Still, finding
other explanations for the association be-
tween migration and schizophrenia being
stronger than that between migration and
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mood disorders remains an important chal-
lenge for future research.
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