
SummarySummary Across-sectional studyofAcross-sectional studyof

3426 referred children and adolescents3426 referred children and adolescents

showed thatthe presence of bothshowed thatthe presence of both

migrationhistory and familydysfunctionmigrationhistory and familydysfunction

was associatedwith a fourfold (95% CIwas associatedwith a fourfold (95% CI

2^9) higher riskof psychotic symptoms2^9) higher riskof psychotic symptoms

comparedwiththe absence ofthesecomparedwiththe absence ofthese

factors.The relative riskwas 2 (95% CIfactors.Therelative riskwas 2 (95% CI

1^4) formigrationhistoryonly.Interaction1^4) formigrationhistoryonly.Interaction

betweenmigrationhistory and familybetweenmigrationhistory and family

dysfunction accounted for 58% (95% CIdysfunction accounted for 58% (95% CI

5^91%) ofthosewith psychotic symptoms.5^91%) ofthosewith psychotic symptoms.

These results suggest a relationshipThese results suggest a relationship

between familydysfunction andmigrationbetween familydysfunction andmigration

inthe developmentof psychosis.in the developmentof psychosis.
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The association between migration historyThe association between migration history

and psychotic disorders has been demon-and psychotic disorders has been demon-

strated repeatedly, but there has been nostrated repeatedly, but there has been no

satisfactory explanation to date (Cantor-satisfactory explanation to date (Cantor-

GraaeGraae et alet al, 2003). As seen in African–, 2003). As seen in African–

Caribbean immigrants to the UK, theCaribbean immigrants to the UK, the

effect of migration may depend on socio-effect of migration may depend on socio-

environmental variables (Mallettenvironmental variables (Mallett et alet al,,

2002). We investigated whether the re-2002). We investigated whether the re-

lationship between migration history andlationship between migration history and

psychosis is modified by family dysfunctionpsychosis is modified by family dysfunction

in a sample of children and adolescentsin a sample of children and adolescents

rereferred to a tertiary mental healthcareferred to a tertiary mental healthcare

centre.centre.

METHODMETHOD

Between 1982 and 1998, a total of 5253Between 1982 and 1998, a total of 5253

patients aged 6–18 years were evaluatedpatients aged 6–18 years were evaluated

at the Child and Adolescent Departmentat the Child and Adolescent Department

of the University Medical Center Utrecht,of the University Medical Center Utrecht,

The Netherlands. From these, an unselectedThe Netherlands. From these, an unselected

sample of 3426 patients were assessed withsample of 3426 patients were assessed with

the Maudsley Child and Adolescent Psychi-the Maudsley Child and Adolescent Psychi-

atric Rating Scale, a semi-structuredatric Rating Scale, a semi-structured

psychiatric interview (Thorley, 1982).psychiatric interview (Thorley, 1982).

There were 86 children and adolescentsThere were 86 children and adolescents

who definitely had hallucinations, delu-who definitely had hallucinations, delu-

sions, ideas of reference or morbid ideassions, ideas of reference or morbid ideas

of persecution. This corresponds to a stateof persecution. This corresponds to a state

of psychosis or probable psychosis. Theof psychosis or probable psychosis. The

interviews were performed by trainees ininterviews were performed by trainees in

child and adolescent psychiatry who werechild and adolescent psychiatry who were

supervised by board-certified specialists.supervised by board-certified specialists.

Patients with symptoms of organic originPatients with symptoms of organic origin

were excluded (were excluded (nn¼4).4).

Migration history was defined asMigration history was defined as

foreign birth (first generation) or foreignforeign birth (first generation) or foreign

birth of at least one parent (second genera-birth of at least one parent (second genera-

tion). In total 404 migrants (239 of the firsttion). In total 404 migrants (239 of the first

generation) were identified.generation) were identified.

Family dysfunction was recorded whenFamily dysfunction was recorded when

at least three of the following seven prob-at least three of the following seven prob-

lems were reported: poor relationshiplems were reported: poor relationship

between adults in the household; lack ofbetween adults in the household; lack of

warmth between parents and child; overtwarmth between parents and child; overt

disturbance of father–child relationship;disturbance of father–child relationship;

overt disturbance of mother–child relation-overt disturbance of mother–child relation-

ship; overt disturbance of sibling–childship; overt disturbance of sibling–child

relationship; parental overprotection; andrelationship; parental overprotection; and

child abuse.child abuse.

Relative risks of psychotic symptomsRelative risks of psychotic symptoms

for individuals with a history of migrationfor individuals with a history of migration

were quantified using logistic regressionwere quantified using logistic regression

(Statistical Package for the Social Sciences,(Statistical Package for the Social Sciences,

version 11.0 for Windows) and wereversion 11.0 for Windows) and were

expressed as odds ratios with 95% confi-expressed as odds ratios with 95% confi-

dence intervals. Age, gender, psychiatric ill-dence intervals. Age, gender, psychiatric ill-

ness in at least one of the parents andness in at least one of the parents and

educational level of the breadwinner (usuallyeducational level of the breadwinner (usually

the father) were considered potential con-the father) were considered potential con-

founding variables. To determine whetherfounding variables. To determine whether

the relationship between migration historythe relationship between migration history

and psychosis is modified by family dys-and psychosis is modified by family dys-

function, the study population was dividedfunction, the study population was divided

according to family dysfunction and theaccording to family dysfunction and the

analyses were repeated. Modification wasanalyses were repeated. Modification was

quantified by calculating the interactionquantified by calculating the interaction

between these variables according tobetween these variables according to

Rothman (1986). Corresponding 95% con-Rothman (1986). Corresponding 95% con-

fidence intervals were calculated by boot-fidence intervals were calculated by boot-

strapping as described by Assmannstrapping as described by Assmann et alet al

(1996).(1996).

RESULTSRESULTS

Characteristics of the studyCharacteristics of the study
populationpopulation

In those with and without a migrationIn those with and without a migration

history, the frequencies of family dysfunc-history, the frequencies of family dysfunc-

tion were 56% and 52%, the frequenciestion were 56% and 52%, the frequencies

of psychiatric illness in a parent wereof psychiatric illness in a parent were

22% and 25%, the proportions of parents22% and 25%, the proportions of parents

that were university graduates were 37%that were university graduates were 37%

and 28% and the proportions that did notand 28% and the proportions that did not

complete formal education were 13% andcomplete formal education were 13% and

8%, respectively.8%, respectively.

Migration as a risk factorMigration as a risk factor
for psychotic symptomsfor psychotic symptoms

Table 1 summarises the results. Overall,Table 1 summarises the results. Overall,

migration was associated with an approxi-migration was associated with an approxi-

mately twofold increased risk of psychoticmately twofold increased risk of psychotic

symptoms. When family dysfunction wassymptoms. When family dysfunction was

absent, this increase was substantially low-absent, this increase was substantially low-

er and no longer statistically significant,er and no longer statistically significant,

indicating a lack of independence of theindicating a lack of independence of the
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Table1Table1 Association of migration history, family dysfunction and the presence of psychotic symptomsAssociation of migration history, family dysfunction and the presence of psychotic symptoms

Odds ratio for psychotic symptomsOdds ratio for psychotic symptoms

Crude (95% CI)Crude (95% CI) AdjustedAdjusted11 (95% CI)(95% CI)

Migration historyMigration history22 1.8 (1.1^3.2)1.8 (1.1^3.2) 2.4 (1.3^4.3)2.4 (1.3^4.3)

Migration history and no family dysfunctionMigration history and no family dysfunction33 1.2 (0.5^3.2)1.2 (0.5^3.2) 1.5 (0.6^3.9)1.5 (0.6^3.9)

Family dysfunction and no migration historyFamily dysfunction and nomigration history33 1.5 (0.9^2.5)1.5 (0.9^2.5) 1.3 (0.7^2.1)1.3 (0.7^2.1)

Migration history and family dysfunctionMigration history and family dysfunction33 4.0 (2.0^8.2)4.0 (2.0^8.2) 4.1 (1.9^8.5)4.1 (1.9^8.5)

AP interactionAP interaction44 0.59 (0.02^0.93)0.59 (0.02^0.93) 0.58 (0.05^0.91)0.58 (0.05^0.91)

CI,Confidence interval.CI,Confidence interval.
1. Adjusted for age, gender, psychiatric illness of a parent and educational level of breadwinner.1. Adjusted for age, gender, psychiatric illness of a parent and educational level of breadwinner.
2. Reference category is nomigration history.2. Reference category is no migration history.
3. Reference category is no migration history and no family dysfunction.3. Reference category is no migration history and no family dysfunction.
4. Attributable proportion (AP) of cases owing to the interaction of migration history and family dysfunction.4. Attributable proportion (AP) of cases owing to the interaction of migration history and family dysfunction.
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effects of migration and family dysfunction.effects of migration and family dysfunction.

Adjustment for confounding variables didAdjustment for confounding variables did

not substantially change the results.not substantially change the results.

To quantify the interaction betweenTo quantify the interaction between

family dysfunction and migration, relativefamily dysfunction and migration, relative

risks were calculated for exposure to bothrisks were calculated for exposure to both

migration and family dysfunction, to familymigration and family dysfunction, to family

dysfunction only and to migration only,dysfunction only and to migration only,

with no migration and no family dysfunc-with no migration and no family dysfunc-

tion as the reference. The effect when bothtion as the reference. The effect when both

variables were present was larger than thevariables were present was larger than the

sum of their independent effects, indicatingsum of their independent effects, indicating

causal interaction. The proportion of casescausal interaction. The proportion of cases

attributable to the interaction betweenattributable to the interaction between

migration history and family dysfunctionmigration history and family dysfunction

was 58%.was 58%.

DISCUSSIONDISCUSSION

Summary of findingsSummary of findings

The relationship between migration andThe relationship between migration and

psychotic symptoms was considerablypsychotic symptoms was considerably

stronger for children and adolescents fromstronger for children and adolescents from

dysfunctional families than for those whodysfunctional families than for those who

did not report family dysfunction. Thedid not report family dysfunction. The

interaction between migration and familyinteraction between migration and family

dysfunction accounted for the majority ofdysfunction accounted for the majority of

individuals with psychotic symptoms. Theindividuals with psychotic symptoms. The

relationships were independent of age,relationships were independent of age,

gender, the presence of psychiatric illnessgender, the presence of psychiatric illness

in the parents and the educational level ofin the parents and the educational level of

the breadwinner.the breadwinner.

InterpretationInterpretation

In the current study, family dysfunctionIn the current study, family dysfunction

may have acted as a psychosocial stressormay have acted as a psychosocial stressor

upon susceptible individuals (i.e. those withupon susceptible individuals (i.e. those with

a history of migration), thus precipitatinga history of migration), thus precipitating

psychotic symptoms. This is in agreementpsychotic symptoms. This is in agreement

with findings from the Finnish Adoptivewith findings from the Finnish Adoptive

Family Study of Schizophrenia (WahlbergFamily Study of Schizophrenia (Wahlberg

et alet al, 1997; Tienari, 1997; Tienari et alet al, 2004), which, 2004), which

demonstrate that susceptible individuals,demonstrate that susceptible individuals,

in this study who adopted children bornin this study who adopted children born

to a biological mother with schizophrenia,to a biological mother with schizophrenia,

are more sensitive to the effects of anare more sensitive to the effects of an

adverse family environment. Our resultsadverse family environment. Our results

support the hypothesis that the psycho-support the hypothesis that the psycho-

social environment plays a role in the in-social environment plays a role in the in-

creased incidence of psychotic disorders increased incidence of psychotic disorders in

subjects with a history of migrationsubjects with a history of migration

(Mallett(Mallett et alet al, 2002)., 2002).

Study limitationsStudy limitations

Since family dysfunction and psychoticSince family dysfunction and psychotic

symptoms were measured simultaneously,symptoms were measured simultaneously,

it is possible that family dysfunction was ait is possible that family dysfunction was a

result of the psychotic symptoms ratherresult of the psychotic symptoms rather

than its cause. A second limitation is thethan its cause. A second limitation is the

definition of psychosis. Patients were cate-definition of psychosis. Patients were cate-

gorised according to the presence of prob-gorised according to the presence of prob-

able or definite psychotic symptoms, andable or definite psychotic symptoms, and

not DSM–IV or ICD–10 categories. How-not DSM–IV or ICD–10 categories. How-

ever, this is in accordance with the evidenceever, this is in accordance with the evidence

that the boundaries of the psychosis pheno-that the boundaries of the psychosis pheno-

type extend beyond the clinical concept of atype extend beyond the clinical concept of a

psychotic disorder (van Ospsychotic disorder (van Os et alet al, 2000)., 2000).

Importantly, psychotic symptoms in child-Importantly, psychotic symptoms in child-

hood and adolescence are often followedhood and adolescence are often followed

by psychotic disorders in adult life (Yungby psychotic disorders in adult life (Yung

et alet al, 1998)., 1998).

Third, the educational level of theThird, the educational level of the

breadwinner is not a reliable indicator ofbreadwinner is not a reliable indicator of

socio-economic status. Current evidence,socio-economic status. Current evidence,

however, increasingly indicates that the riskhowever, increasingly indicates that the risk

for schizophrenia is not associated withfor schizophrenia is not associated with

parental socio-economic status (Byrneparental socio-economic status (Byrne etet

alal, 2004). Finally, information bias and, 2004). Finally, information bias and

referral bias have to be considered. Infor-referral bias have to be considered. Infor-

mation bias can only explain the inter-mation bias can only explain the inter-

action observed if the interviewersaction observed if the interviewers

systematically scored family dysfunctionsystematically scored family dysfunction

more frequently in migrant patients thanmore frequently in migrant patients than

in non-migrant patients, and if thisin non-migrant patients, and if this

occurred specifically in patients with psy-occurred specifically in patients with psy-

chotic symptoms. Likewise, referral biaschotic symptoms. Likewise, referral bias

can only explain our results if referral ofcan only explain our results if referral of

subjects from dysfunctional families wassubjects from dysfunctional families was

more likely for migrants than for non-more likely for migrants than for non-

migrants, and if this applied specifically tomigrants, and if this applied specifically to

psychotic symptoms. Hence, we regardpsychotic symptoms. Hence, we regard

information and referral bias as unlikelyinformation and referral bias as unlikely

explanations of our results. However,explanations of our results. However,

the findings of this cross-sectional studythe findings of this cross-sectional study

need confirmation in longitudinalneed confirmation in longitudinal

population-based studies.population-based studies.

In conclusion, in children and adoles-In conclusion, in children and adoles-

cents the increased risk of psychotic symp-cents the increased risk of psychotic symp-

toms associated with a history oftoms associated with a history of

migration is considerably larger in themigration is considerably larger in the

presence of family dysfunction. Thispresence of family dysfunction. This

suggests that migration history and familysuggests that migration history and family

dysfunction act in a synergistic manner.dysfunction act in a synergistic manner.

Psychosocial stress associated with familyPsychosocial stress associated with family

dysfunction may contribute to the develop-dysfunction may contribute to the develop-

ment of psychosis in migrants.ment of psychosis in migrants.

REFERENCESREFERENCES

Assmann, S. F.,Hosmer, D.W., Lemeshow, S.,Assmann, S. F., Hosmer, D.W., Lemeshow, S., et alet al
(1996)(1996) Confidence intervals for measures of interaction.Confidence intervals for measures of interaction.
EpidemiologyEpidemiology,, 77, 286^290., 286^290.

Byrne, M., Agerbo, E., Eaton,W.W.,Byrne, M., Agerbo, E., Eaton,W.W., et alet al (2004)(2004)
Parental socio-economic status and risk of firstParental socio-economic status and risk of first
admission with schizophrenia ^ a Danish nationaladmission with schizophrenia ^ a Danish national
register based study.register based study. Social Psychiatry and PsychiatricSocial Psychiatry and Psychiatric
EpidemiologyEpidemiology,, 3939, 87^96., 87^96.

Cantor-Graae, E., Pedersen,C. B.,McNeil,T. F.,Cantor-Graae, E., Pedersen,C. B.,McNeil,T. F., et alet al
(2003)(2003) Migration as a risk factor for schizophrenia: aMigration as a risk factor for schizophrenia: a
Danish population-based cohort study.Danish population-based cohort study. British Journal ofBritish Journal of
PsychiatryPsychiatry,, 182182, 117^122., 117^122.

Mallett, R., Leff, J., Bhugra, D.,Mallett, R., Leff, J., Bhugra, D., et alet al (2002)(2002) SocialSocial
environment, ethnicity and schizophrenia. A case^environment, ethnicity and schizophrenia. A case^
control study.control study. Social Psychiatry and PsychiatricSocial Psychiatry and Psychiatric
EpidemiologyEpidemiology,, 3737, 329^335., 329^335.

Rothman, K. J.Rothman, K. J. (1986)(1986) Modern EpidemiologyModern Epidemiology. Boston,. Boston,
MA: Little Brown.MA: Little Brown.

Thorley,G.Thorley,G. (1982)(1982) The Bethlem Royal and MaudsleyThe Bethlem Royal and Maudsley
Hospitals clinical data register for children andHospitals clinical data register for children and
adolescents.adolescents. Journal of AdolescenceJournal of Adolescence,, 55, 179^189., 179^189.

Tienari, P.,Wynne, L. C., Sorri, A.,Tienari, P.,Wynne, L. C., Sorri, A., et alet al (2004)(2004)
Genotype^environment interaction in schizophrenia-Genotype^environment interaction in schizophrenia-
spectrum disorder: long-term follow-up study of Finnishspectrum disorder: long-term follow-up study of Finnish
adoptees.adoptees. British Journal of PsychiatryBritish Journal of Psychiatry,, 184184, 216^222., 216^222.

van Os, J.,Hanssen,M., Bijl, R.V.,van Os, J.,Hanssen,M., Bijl, R.V., et alet al (2000)(2000) StraussStrauss
(1969) revisited: a psychosis continuum in the general(1969) revisited: a psychosis continuum in the general
population?population? Schizophrenia ResearchSchizophrenia Research,, 4545, 11^20., 11^20.

Wahlberg, K. E., Lynne, L. C.,Oja,H.,Wahlberg, K. E., Lynne, L. C.,Oja,H., et alet al (1997)(1997)
Gene^environment interaction in vulnerability toGene^environment interaction in vulnerability to
schizophrenia: findings from the Finnish adoptive familyschizophrenia: findings from the Finnish adoptive family
study of schizophrenia.study of schizophrenia. American Journal of PsychiatryAmerican Journal of Psychiatry,,
154154, 355^362., 355^362.

Yung, A. R., Phillips, L. J., McGorry, P. D.,Yung, A. R., Phillips, L. J., McGorry, P. D., et alet al (1998)(1998)
Prediction of psychosis. A step towards indicatedPrediction of psychosis. A step towards indicated
prevention of schizophrenia.prevention of schizophrenia. British Journal of PsychiatryBritish Journal of Psychiatry,,
172172 (suppl. 33), 14^20.(suppl. 33),14^20.

4 4 34 4 3

LUIS R. PATINO,MD,MSc, Julius Center for Health Sciences and Primary Care,University Medical Center,LUIS R. PATINO,MD,MSc, Julius Center for Health Sciences and Primary Care,University Medical Center,
Utrecht; JEAN-PAUL SELTEN,MD, PhD,HERMANVAN ENGELAND,MD, PhD, JANH.M.DUYX,MD,Utrecht; JEAN-PAUL SELTEN,MD, PhD,HERMANVAN ENGELAND,MD, PhD, JANH.M.DUYX,MD,
RENE S.KAHN,MD, PhD,Department of Psychiatry,University Medical Center,Utrecht;RENE¤ S.KAHN,MD, PhD,Department of Psychiatry,University Medical Center,Utrecht;
HUIBERT BURGER,MD, PhD, Julius Center for Helath Sciences and Primary Care,University Medical Center,HUIBERT BURGER,MD, PhD, Julius Center for Helath Sciences and Primary Care,University Medical Center,
Utrecht,The NetherlandsUtrecht,The Netherlands

Correspondence:Dr Huibert Burger, Julius Center for Health Sciences and Primary Care,UniversityCorrespondence:Dr Huibert Burger, Julius Center for Health Sciences and Primary Care,University
Medical Center,Utrecht,POBox 85500, 3508 GA,Utrecht,The Netherlands.Tel: +3130 250 7280; fax:Medical Center,Utrecht,POBox 85500, 3508 GA,Utrecht,The Netherlands.Tel: +3130 250 7280; fax:
+3130 250 5480; e-mail:H.Burger+3130 250 5480; e-mail:H.Burger@@umcutrecht.nlumcutrecht.nl

(First received 12 July 2004, final revision 16 November 2004, accepted 20 November 2004)(First received 12 July 2004, final revision 16 November 2004, accepted 20 November 2004)

https://doi.org/10.1192/bjp.186.5.442 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.186.5.442

