
BackgroundBackground The Helsinki High-RiskThe Helsinki High-Risk

Study followsup allwomenborn betweenStudy followsup allwomenbornbetween

1916and1948andtreatedforschizophrenia-1916and1948andtreatedforschizophrenia-

spectrumdisordersinpsychiatrichospitalsspectrumdisordersinpsychiatrichospitals

in Helsinki, their offspringborn betweenin Helsinki, their offspring bornbetween

1960 and1964, and controls.1960 and1964, and controls.

AimsAims To determine the cumulativeTo determine the cumulative

incidence of adulthood Axis I disordersincidence of adulthood Axis I disorders

amongoffspring.amongoffspring.

MethodMethod Usingallhospital and out-Usingallhospital and out-

patienttreatmentrecordswerediagnosedpatienttreatmentrecordswerediagnosed

parents and offspringaccording to DSM^parents and offspringaccording to DSM^

IV^TR criteria.Offspringwere groupedIV^TR criteria.Offspringwere grouped

bymother’s diagnosis (schizophreniabymother’s diagnosis (schizophrenia

nn¼104, schizoaffective disorder104, schizoaffective disorder nn¼20,20,

other schizophrenia-spectrumother schizophrenia-spectrumdisorderdisorder

nn¼30, and affective disorder30, and affective disorder nn¼25) and25) and

comparedwith a controlgroup (comparedwith a controlgroup (nn¼176).176).

The cumulative incidences of AxisThe cumulative incidences of Axis II

disorders amongoffspringwere calculated.disorders amongoffspringwere calculated.

ResultsResults The cumulative incidences ofThe cumulative incidences of

anypsychotic disorderwere13.5%,10.0%,anypsychotic disorderwere13.5%,10.0%,

10.0%,4.0% and1.1% amongoffspring of10.0%,4.0% and1.1% amongoffspring of

motherswith schizophrenia, schizo-motherswith schizophrenia, schizo-

affective disorder, other schizophrenia-affective disorder, other schizophrenia-

spectrumdisorders, affective disordersspectrumdisorders, affective disorders

andcontrols, respectively.Thecorrespond-andcontrols, respectively.Thecorrespond-

ing figures for schizophreniawere 6.7%,ing figures for schizophreniawere 6.7%,

5.0%,6.7%,0% and 0.6%, and for any5.0%,6.7%,0% and 0.6%, and for any

mental disorder 23.1%, 20.0%, 20.0%,mental disorder 23.1%, 20.0%, 20.0%,

12.0% and 6.9%.12.0% and 6.9%.

ConclusionsConclusions Offspring ofmothersOffspringofmothers

with a psychotic disorderhaveheightenedwith a psychotic disorderhave heightened

riskof developingawide range of severeriskof developingawiderange of severe

mental disorders.mental disorders.
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High-risk research is a method of studyingHigh-risk research is a method of studying

the aetiology and early antecedents of athe aetiology and early antecedents of a

disorder by investigating individuals whodisorder by investigating individuals who

are at increased risk of developing it, typi-are at increased risk of developing it, typi-

cally those with a family history of thecally those with a family history of the

disorder (for review, see Niemidisorder (for review, see Niemi et alet al,,

2003). One of the aims of high-risk re-2003). One of the aims of high-risk re-

search into schizophrenia is to determinesearch into schizophrenia is to determine

the disorders to which individuals with athe disorders to which individuals with a

psychotic parent have increased suscept-psychotic parent have increased suscept-

ibility. The Helsinki High-Risk Study be-ibility. The Helsinki High-Risk Study be-

gan in 1974 and is one of the largest-evergan in 1974 and is one of the largest-ever

high-risk investigations. Being based onhigh-risk investigations. Being based on

information derived from several registersinformation derived from several registers

and their records, and on hospital andand their records, and on hospital and

out-patient unit case notes rather thanout-patient unit case notes rather than

face-to-face assessments, the study sampleface-to-face assessments, the study sample

has included all eligible mothers and theirhas included all eligible mothers and their

offspring. The aim of this follow-up wasoffspring. The aim of this follow-up was

to evaluate the cumulative incidences ofto evaluate the cumulative incidences of

hospital-treated DSM–IV Text Revisionhospital-treated DSM–IV Text Revision

(DSM–IV–TR) Axis I disorders among the(DSM–IV–TR) Axis I disorders among the

high-risk and control offspring, as a func-high-risk and control offspring, as a func-

tion of maternal DSM–IV–TR diagnosistion of maternal DSM–IV–TR diagnosis

(American Psychiatric Association, 2000).(American Psychiatric Association, 2000).

METHODMETHOD

Identification of the cohortIdentification of the cohort

In 1974, all women born between 1916In 1974, all women born between 1916

and 1948 who had been treated forand 1948 who had been treated for

schizophrenia, schizoaffective disorder orschizophrenia, schizoaffective disorder or

other schizophreniform disorder in anyother schizophreniform disorder in any

of the psychiatric hospitals in Helsinkiof the psychiatric hospitals in Helsinki

up to 1974, and who had given birth inup to 1974, and who had given birth in

Helsinki between 1960 and 1964, wereHelsinki between 1960 and 1964, were

identified from the central archives of psy-identified from the central archives of psy-

chiatric hospital care in Helsinki, Finlandchiatric hospital care in Helsinki, Finland

(Wrede(Wrede et alet al, 1980; Wrede, 1984). Their, 1980; Wrede, 1984). Their

offspring, born in the years 1960–1964,offspring, born in the years 1960–1964,

formed the high-risk group. Of the 192formed the high-risk group. Of the 192

women identified, we were able to findwomen identified, we were able to find

the social security numbers of 183 (bornthe social security numbers of 183 (born

between 1918 and 1946). The controlbetween 1918 and 1946). The control

group was formed by locating for eachgroup was formed by locating for each

high-risk offspring the previous same-sexhigh-risk offspring the previous same-sex

birth at the same maternity hospital.birth at the same maternity hospital.

For the adulthood follow-up we collec-For the adulthood follow-up we collec-

ted developmental, social, occupational andted developmental, social, occupational and

psychiatric outcome information. Infor-psychiatric outcome information. Infor-

mation on mental disorders was obtainedmation on mental disorders was obtained

from two sources. Data on hospitalfrom two sources. Data on hospital

treatments from 1969 to 1999 (age of off-treatments from 1969 to 1999 (age of off-

spring 35–39 years, age of mothers 53–81spring 35–39 years, age of mothers 53–81

years), and after 1995 on all in-patientyears), and after 1995 on all in-patient

detoxification treatments in social welfaredetoxification treatments in social welfare

institutions, were derived from the Finnishinstitutions, were derived from the Finnish

Hospital Discharge Register; StatisticsHospital Discharge Register; Statistics

Finland provided data on causes of deathFinland provided data on causes of death

and death certificates up to 2000.and death certificates up to 2000.

Diagnostic assessmentDiagnostic assessment

From the register information, all caseFrom the register information, all case

records from hospital and out-patient treat-records from hospital and out-patient treat-

ments were collected and assessed sepa-ments were collected and assessed sepa-

rately by two psychiatrists (L.T.N. andrately by two psychiatrists (L.T.N. and

J.M.S.), followed by a consensus diagnosisJ.M.S.), followed by a consensus diagnosis

based on the DSM–IV–TR criteria.based on the DSM–IV–TR criteria.

Diagnostic assessment was similar for theDiagnostic assessment was similar for the

high-risk and control mothers, fathers andhigh-risk and control mothers, fathers and

offspring, and consisted of assigning aoffspring, and consisted of assigning a

DSM–IV–TR diagnosis, and completingDSM–IV–TR diagnosis, and completing

the Operational Criteria Checklist forthe Operational Criteria Checklist for

Psychotic Illness (OPCRIT; McGuffinPsychotic Illness (OPCRIT; McGuffin et alet al,,

1991), the Major Symptoms of Schizo-1991), the Major Symptoms of Schizo-

phrenia Scale (MSSS; Kendler, 1993phrenia Scale (MSSS; Kendler, 1993aa), the), the

global ratings of anhedonia–asociality andglobal ratings of anhedonia–asociality and

of avolition–apathy on the Scale for theof avolition–apathy on the Scale for the

Assessment of Negative Symptoms (SANS;Assessment of Negative Symptoms (SANS;

Andreasen, 1982) and the global rating ofAndreasen, 1982) and the global rating of

bizarre behaviour on the Scale for thebizarre behaviour on the Scale for the

Assessment of Positive Symptoms (SAPS;Assessment of Positive Symptoms (SAPS;

Andreasen, 1984). For all case notes,Andreasen, 1984). For all case notes,

L.T.N. completed the whole assessmentL.T.N. completed the whole assessment

procedure; J.M.S. assigned DSM–IV–TRprocedure; J.M.S. assigned DSM–IV–TR

diagnoses for all case notes, but completeddiagnoses for all case notes, but completed

the whole procedure only for the first 20the whole procedure only for the first 20

cases and thereafter for every fifth casecases and thereafter for every fifth case

note. In cases of disagreement, the casenote. In cases of disagreement, the case

records were reassessed by both authors,records were reassessed by both authors,

and consensus ratings made. Theand consensus ratings made. The kk valuesvalues

for schizophrenia, schizophrenia-spectrumfor schizophrenia, schizophrenia-spectrum

disorder, schizoaffective disorder, bipolardisorder, schizoaffective disorder, bipolar

disorder and major depressive disorder weredisorder and major depressive disorder were

0.69 (95% CI 0.61–0.79), 0.42 (95% CI0.69 (95% CI 0.61–0.79), 0.42 (95% CI

0.25–0.60), 0.47 (95% CI 0.29–0.65),0.25–0.60), 0.47 (95% CI 0.29–0.65),

0.570.57 (95% CI 0.36–0.79) and 0.48 (95%(95% CI 0.36–0.79) and 0.48 (95%

CI 0.23–0.73), respectively. Offspring wereCI 0.23–0.73), respectively. Offspring were

grouped according to the most severegrouped according to the most severe

maternal diagnosis, the four groups beingmaternal diagnosis, the four groups being

schizophrenia, schizoaffective disorder,schizophrenia, schizoaffective disorder,

other schizophrenia-spectrum disordersother schizophrenia-spectrum disorders

and affective disorders.and affective disorders.

High-risk groupHigh-risk group

The original case selection was madeThe original case selection was made

according to ICD–8 diagnoses (Wredeaccording to ICD–8 diagnoses (Wrede
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et alet al, 1980). Our revision on the basis of, 1980). Our revision on the basis of

DSM–IV–TR identified 92 of the 183DSM–IV–TR identified 92 of the 183

women as having schizophrenia, 18 withwomen as having schizophrenia, 18 with

schizoaffective disorder, 20 with psychoticschizoaffective disorder, 20 with psychotic

disorder not otherwise specified (NOS), 1disorder not otherwise specified (NOS), 1

with brief psychotic disorder, 6 withwith brief psychotic disorder, 6 with

schizophreniform disorder, 1 with schizo-schizophreniform disorder, 1 with schizo-

typal personality disorder, 16 withtypal personality disorder, 16 with

bipolar I disorder, 4 with major depressivebipolar I disorder, 4 with major depressive

disorder with psychotic features, 1 withdisorder with psychotic features, 1 with

major depressive disorder without psy-major depressive disorder without psy-

chotic features and 2 with mood disorderchotic features and 2 with mood disorder

NOS. Because the sample sizes of separateNOS. Because the sample sizes of separate

affective disorders were small, we formedaffective disorders were small, we formed

one group by combining bipolar I disorderone group by combining bipolar I disorder

with or without psychotic features, majorwith or without psychotic features, major

depressive disorder with or without psy-depressive disorder with or without psy-

chotic features, and mood disorder NOSchotic features, and mood disorder NOS

((nn¼23). Similarly, cases of psychotic dis-23). Similarly, cases of psychotic dis-

order NOS, schizophreniform disorder,order NOS, schizophreniform disorder,

schizotypal personality disorder and briefschizotypal personality disorder and brief

psychotic disorder were combined to formpsychotic disorder were combined to form

the group of other schizophrenia-spectrumthe group of other schizophrenia-spectrum

disorders (disorders (nn¼28). Mostly because the case28). Mostly because the case

notes had been destroyed, we were unablenotes had been destroyed, we were unable

to assign a diagnosis for 22 women (withto assign a diagnosis for 22 women (with

24 offspring).24 offspring).

The final sample consisted of 161The final sample consisted of 161

mothers with 179 offspring. For 149 off-mothers with 179 offspring. For 149 off-

spring, the father was identified (altogetherspring, the father was identified (altogether

132 fathers); for the remainder the father132 fathers); for the remainder the father

was unknown to the population register.was unknown to the population register.

The final control group consisted ofThe final control group consisted of

176 offspring, 176 mothers and 176176 offspring, 176 mothers and 176

fathers. Three controls were missing be-fathers. Three controls were missing be-

cause of identification problems. One ofcause of identification problems. One of

the control group mothers had developedthe control group mothers had developed

schizophrenia, and two had a psychoticschizophrenia, and two had a psychotic

disorder NOS, but their children had nodisorder NOS, but their children had no

history of psychiatric hospitalisation.history of psychiatric hospitalisation.

Statistical assessmentStatistical assessment

Age at onset of illness was recorded usingAge at onset of illness was recorded using

the OPCRIT definition, as the earliest agethe OPCRIT definition, as the earliest age

(nearest year) at which medical advice(nearest year) at which medical advice

was sought for psychiatric reasons. Thewas sought for psychiatric reasons. The

duration of treatment contact was calcu-duration of treatment contact was calcu-

lated from the earliest to the latest date oflated from the earliest to the latest date of

medical contact for psychiatric reasons.medical contact for psychiatric reasons.

For most individuals, our informationFor most individuals, our information

about their treatment contacts spannedabout their treatment contacts spanned

several years and was quite detailed. Allseveral years and was quite detailed. All

statistical analyses were performed usingstatistical analyses were performed using

S-PLUS statistical software (MathSoft,S-PLUS statistical software (MathSoft,

1996). Differences in the background1996). Differences in the background

demographic variables between groupsdemographic variables between groups

were tested with likelihood ratio statisticswere tested with likelihood ratio statistics

using theusing the ww22 distribution. For comparingdistribution. For comparing

the means between groups we used thethe means between groups we used the

FF-test. Differences in the proportions were-test. Differences in the proportions were

modelled using logistic regression, testedmodelled using logistic regression, tested

with likelihood ratio statistics using thewith likelihood ratio statistics using the ww22

distribution, and reported as odds ratiosdistribution, and reported as odds ratios

(ORs). Incidences were modelled using the(ORs). Incidences were modelled using the

Poisson regression and tested with likeli-Poisson regression and tested with likeli-

hood ratio statistics using thehood ratio statistics using the ww22 distribu-distribu-

tion, and their differences were reportedtion, and their differences were reported

as relative risks (RRs). All tests were two-as relative risks (RRs). All tests were two-

tailed, withtailed, with aa set at 0.05.set at 0.05.

RESULTSRESULTS

Demographic information on the womenDemographic information on the women

in the high-risk and control groups isin the high-risk and control groups is

presented in Table 1; Table 2 givespresented in Table 1; Table 2 gives

information on the offspring. In most casesinformation on the offspring. In most cases

in all groups, the mother’s first hospitalisa-in all groups, the mother’s first hospitalisa-

tion for psychiatric reasons was after thetion for psychiatric reasons was after the

birth but before the child reached schoolbirth but before the child reached school

age. The proportion of offspring who hadage. The proportion of offspring who had

been hospitalised for psychiatric reasonsbeen hospitalised for psychiatric reasons

was highest in the maternal schizophreniawas highest in the maternal schizophrenia

group (27.0%), followed by the schizo-group (27.0%), followed by the schizo-

affective (20.0%) and schizophrenia-affective (20.0%) and schizophrenia-

spectrum disorder (20.0%) groups, andspectrum disorder (20.0%) groups, and

lowest in the affective disorder (8.0%)lowest in the affective disorder (8.0%)

and control groups (11.8%). Two off-and control groups (11.8%). Two off-

spring in the high-risk groups had diedspring in the high-risk groups had died

beforebefore 16 years of age: one from the16 years of age: one from the

schizoschizophrenia groupphrenia group and the other fromand the other from

the schizophrenia-the schizophrenia-spectrum disorderspectrum disorder

group.group.

The odds of the father having any psy-The odds of the father having any psy-

chiatric disorder were higher in the high-chiatric disorder were higher in the high-

risk groups than in the control grouprisk groups than in the control group

(OR(OR¼2.57, 95% CI 1.32–5.00,2.57, 95% CI 1.32–5.00, ww22(1)(1)¼
8.04;8.04; PP¼0.0046), and their odds of having0.0046), and their odds of having

alcohol or other substance abuse or depen-alcohol or other substance abuse or depen-

dence were more than three times greaterdence were more than three times greater

(OR 3.36, 95% CI 1.26–9.00,(OR 3.36, 95% CI 1.26–9.00, ww22(1)(1)¼6.42;6.42;

PP¼0.011). Other Axis I disorders were0.011). Other Axis I disorders were

not more common among fathers in thenot more common among fathers in the

high-risk group (Table 3). In one family,high-risk group (Table 3). In one family,

both parents had schizophrenia.both parents had schizophrenia.

Cumulative incidences of Axis ICumulative incidences of Axis I
disorders among offspringdisorders among offspring

The cumulative incidences of schizophreniaThe cumulative incidences of schizophrenia

were 6.7% (RRwere 6.7% (RR vv. controls. controls¼12.3, 95% CI12.3, 95% CI

1.52–1.52–44100), 5.0% (RR100), 5.0% (RR¼9.26, 95% CI9.26, 95% CI

0.58–148.12), 6.7% (RR0.58–148.12), 6.7% (RR¼12.5, 95% CI12.5, 95% CI

1.14–138.1) and 0.57% among offspring1.14–138.1) and 0.57% among offspring

1212

Table 1Table 1 Demographic characteristics of women in the high-risk and control groupsDemographic characteristics of women in the high-risk and control groups

High-risk groupHigh-risk group ControlControl StatisticalStatistical PP

SchizophreniaSchizophrenia

((nn¼92)92)

SchizoaffectiveSchizoaffective

disorderdisorder

((nn¼18)18)

Other schizo-Other schizo-

phrenia-spectrumphrenia-spectrum

disorderdisorder

((nn¼28)28)

AffectiveAffective

disorderdisorder

((nn¼23)23)

groupgroup

((nn¼176)176)

testtest11

Mother’s age at birth of index child, years: meanMother’s age at birth of index child, years: mean 27.927.9 26.726.7 28.128.1 27.127.1 27.327.3 FF1,31,3¼0.390.39 0.820.82

Father’s age at birth of index child, years: meanFather’s age at birth of index child, years: mean 31.131.1 33.033.0 29.829.8 29.229.2 29.529.5 FF1,31,3¼1.481.48 0.210.21

Number of children,Number of children, nn: mean: mean 2.32.3 2.22.2 2.32.3 2.22.2 2.72.7 FF1,31,3¼2.162.16 0.0730.073

Mother married at the birth of index child, %Mothermarried at the birth of index child, % 88.588.5 80.080.0 96.796.7 96.096.0 96.096.0 ww22(5)(5)¼11.8511.85 0.0190.019

Age at onset of first psychiatric hospitalisation, yearsAge at onset of first psychiatric hospitalisation, years

MeanMean 28.828.8 30.130.1 32.132.1 27.927.9 37.037.022 FF1,31,3¼2.392.39 0.0530.053

MedianMedian 28.028.0 31.031.0 33.033.0 26.026.0 33.033.022

Duration of treatment contact, yearsDuration of treatment contact, years 26.626.6 27.427.4 11.911.9 18.318.3 10.310.322 FF1,31,3¼11.5711.57 0.00010.0001

1. Comparisons are1. Comparisons are ww22 tests for proportions across each row;tests for proportions across each row; FF-tests for themeans across each row.-tests for themeans across each row.
2. Calculated for women in the control groupwho had hospital treatment for mental disorder.2. Calculated for women in the control groupwho had hospital treatment for mental disorder.
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of mothers with schizophrenia, schizo-of mothers with schizophrenia, schizo-

affective disorder, other schizophrenia-affective disorder, other schizophrenia-

spectrum disorder and controls, respec-spectrum disorder and controls, respec-

tively (Table 4). None of the offspring oftively (Table 4). None of the offspring of

mothers with affective disorder developedmothers with affective disorder developed

schizophrenia. The cumulative survivalschizophrenia. The cumulative survival

probability from schizophrenia is presentedprobability from schizophrenia is presented

in Fig. 1.in Fig. 1.

The cumulative incidences of any psy-The cumulative incidences of any psy-

chotic disorder were 13.5% (RRchotic disorder were 13.5% (RR¼12.6,12.6,

95% CI 2.87–55.5), 10.0% (RR95% CI 2.87–55.5), 10.0% (RR¼9.42,9.42,

95% CI 1.35–66.9), 10.0% (RR95% CI 1.35–66.9), 10.0% (RR¼9.57,9.57,

1313

Table 2Table 2 Demographic characteristics of offspring in the high-risk and control groupsDemographic characteristics of offspring in the high-risk and control groups

High-risk groupHigh-risk group ControlControl StatisticalStatistical PP

SchizophreniaSchizophrenia

((nn¼104)104)

SchizoaffectiveSchizoaffective

disorderdisorder

((nn¼20)20)

Other schizo-Other schizo-

phrenia-spectrumphrenia-spectrum

disorderdisorder

((nn¼30)30)

AffectiveAffective

disorderdisorder

((nn¼23)23)

groupgroup

((nn¼176)176)

testtest11

GenderGender

Male/female,Male/female, nn//nn 61/4361/43 11/911/9 14/1614/16 12/1312/13 98/7898/78 ww22(4)(4)¼1.921.92 0.750.75

Male, %Male, % 58.758.7 5555 46.746.7 48.048.0 55.755.7

Hospital treatmentbecause of anypsychiatric disorder,Hospital treatmentbecause of anypsychiatric disorder, nn (%)(%) 28 (27.0)28 (27.0) 4 (20.0)4 (20.0) 6 (20.0)6 (20.0) 2 (8.0)2 (8.0) 21 (11.9)21 (11.9) FF1,31,3¼21.2421.24 550.00010.0001

Duration of treatment contact, yearsDuration of treatment contact, years

MeanMean 9.69.6 6.06.0 24.724.7 11.211.2 3.63.6 FF1,31,3¼5.695.69 550.0010.001

MedianMedian 6.66.6 4.64.6 19.719.7 8.58.5 0.780.78

Index child’s age atmother’s first hospitalisation, yearsIndex child’s age atmother’s first hospitalisation, years22

MeanMean 3.93.9 5.15.1 4.64.6 4.44.4 13.313.3 ww22(4)(4)¼11.911.9 0.0180.018

MedianMedian 4.44.4 4.54.5 5.05.0 4.44.4 18.418.4

Father not known,Father not known, nn (%)(%) 20 (19.2)20 (19.2) 6 (30)6 (30) 2 (6.7)2 (6.7) 3 (12)3 (12) 0 (0)0 (0) ww22(4)(4)¼51.151.1550.00010.0001

1. Comparisons are1. Comparisons are ww22 tests for the proportions across each row,tests for the proportions across each row, FF-tests for themeans across each row.-tests for themeans across each row.
2. If hospitalisation only after birth of index child.2. If hospitalisation only after birth of index child.

Table 3Table 3 Lifetime DSM^IV^TR diagnoses in high-risk and control group parents and offspringLifetime DSM^IV^TR diagnoses in high-risk and control group parents and offspring

DiagnosisDiagnosis High-risk groupHigh-risk group Control groupControl group

MotherMother

((nn¼161)161)

FatherFather

((nn¼132)132)

OffspringOffspring

((nn¼179)179)

MotherMother

((nn¼176)176)

FatherFather

((nn¼176)176)

OffspringOffspring

((nn¼176)176)

SchizophreniaSchizophrenia 9292 11 1010 11 00 11

Schizoaffective disorderSchizoaffective disorder 1818 00 22 00 00 00

Schizophreniform disorderSchizophreniform disorder 66 00 00 00 00 00

Schizotypal personality disorderSchizotypal personality disorder 11 00 00 00 00 00

Delusional disorderDelusional disorder 00 00 11 00 00 00

Brief psychotic disorderBrief psychotic disorder 11 00 00 00 00 00

Psychotic disorder not otherwise specifiedPsychotic disorder not otherwise specified 2020 00 33 22 00 00

Bipolar I disorder, with psychotic featuresBipolar I disorder, with psychotic features 88 00 22 00 11 00

Bipolar I disorder, without psychotic featuresBipolar I disorder, without psychotic features 88 00 00 00 00 00

Major depressive disorder, with psychotic featuresMajor depressive disorder, with psychotic features 44 00 22 00 00 11

Major depressive disorder, without psychotic featuresMajor depressive disorder, without psychotic features 11 22 44 00 11 11

Other mood disordersOthermood disorders 4949 22 1212 77 22 44

Anxiety disordersAnxiety disorders 22 00 22 11 00 00

Alcohol abuse or dependenceAlcohol abuse or dependence 1717 1313 1515 33 66 44

Other substance abuse or dependenceOther substance abuse or dependence 55 11 55 11 00 11

Alcohol or substance-induced psychotic disordersAlcohol or substance-induced psychotic disorders 00 11 33 00 44 00

Other alcohol or substance-induced disordersOther alcohol or substance-induced disorders 00 11 22 00 00 00

Mental retardationMental retardation 22 00 11 00 00 22

SuicideSuicide 66 11 22 00 33 00

Other psychiatric disordersOther psychiatric disorders 44 00 22 00 00 22

Diagnosis deferred because of inadequate informationDiagnosis deferred because of inadequate information 00 22 44 00 11 55
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95% CI 1.60–57.3), 4.0% (RR95% CI 1.60–57.3), 4.0% (RR¼3.60, 95%3.60, 95%

CI 0.33–39.70) and 1.14% among offspringCI 0.33–39.70) and 1.14% among offspring

of mothers with schizophrenia, schizoaffec-of mothers with schizophrenia, schizoaffec-

tive disorder, other schizophrenia-spectrumtive disorder, other schizophrenia-spectrum

disorders, affective disorders and controls,disorders, affective disorders and controls,

respectively (Table 4). After combiningrespectively (Table 4). After combining

the groups of women with schizothe groups of women with schizophreniaphrenia

and those with schizophrenia-and those with schizophrenia-spectrumspectrum

disorders, the cumulative incidence of anydisorders, the cumulative incidence of any

psychotic disorder among their offspringpsychotic disorder among their offspring

was 12.3% (RRwas 12.3% (RR¼11.61, 95% CI 2.71–11.61, 95% CI 2.71–

49.86).49.86). The cumulative survival probabilityThe cumulative survival probability

from all psychoses is presented in Fig. 2.from all psychoses is presented in Fig. 2.

Two of the control group offspring hadTwo of the control group offspring had

developed a psychotic disorder, but nonedeveloped a psychotic disorder, but none

of their parents had any psychiatricof their parents had any psychiatric

diagnoses.diagnoses.

Non-psychotic mood disorders (ORNon-psychotic mood disorders (OR¼
3.40, 95% CI 1.22–9.49) and hospital-3.40, 95% CI 1.22–9.49) and hospital-

treated alcohol or other substance abusetreated alcohol or other substance abuse

and dependence (ORand dependence (OR¼4.27, 95% CI4.27, 95% CI

1.40–13.05) were more common among1.40–13.05) were more common among

the high-risk offspring than among controlsthe high-risk offspring than among controls

(see Table 4). In logistic regression analysis,(see Table 4). In logistic regression analysis,

1414

Fig. 1Fig. 1 Kaplan^Meier cumulative survival probability for schizophrenia developing in offspring in the high-riskKaplan^Meier cumulative survival probability for schizophrenia developing in offspring in the high-risk

and control groups. �, controls; ^ ^ ^, offspring of mothers with schizoaffective disorder; - - -, offspring ofand control groups. �, controls; ^ ^ ^, offspring of mothers with schizoaffective disorder; - - -, offspring of

mothers with schizophrenia;mothers with schizophrenia; .............., offspring of mothers with other schizophrenia-spectrum disorders., offspring of mothers with other schizophrenia-spectrum disorders.

Table 4Table 4 Offspring DSM^IV^TR diagnoses and cumulative incidences in different high-risk maternal diagnostic groupsOffspring DSM^IV^TR diagnoses and cumulative incidences in different high-risk maternal diagnostic groups

DiagnosisDiagnosis Cases and cumulative incidence,Cases and cumulative incidence, nn (%)(%)

Schizo-Schizo-

phreniaphrenia11

((nn¼104)104)

SchizoaffectiveSchizoaffective

disorder (disorder (nn¼20)20)

Other schizophrenia-Other schizophrenia-

spectrum disorderspectrum disorder

((nn¼30)30)

Affective disorderAffective disorder

((nn¼25)25)

DiagnosisDiagnosis

deferreddeferred

((nn¼24)24)

SchizophreniaSchizophrenia 7 (6.7)7 (6.7) 1 (5.0)1 (5.0) 2 (6.7)2 (6.7) 00 00

Schizoaffective disorderSchizoaffective disorder 1 (1.9)1 (1.9) 1 (5.0)1 (5.0) 00 00 00

Schizophreniform disorderSchizophreniform disorder 00 00 00 00 00

Delusional disorderDelusional disorder 1 (1.0)1 (1.0) 00 00 00 00

Brief psychotic disorderBrief psychotic disorder 00 00 00 00 00

Psychotic disorder not otherwise specifiedPsychotic disorder not otherwise specified 2 (1.9)2 (1.9) 00 1 (3.3)1 (3.3) 00 1 (4.2)1 (4.2)

All schizophrenia-spectrum disordersAll schizophrenia-spectrum disorders 11 (10.6)11 (10.6) 2 (10.0)2 (10.0) 3 (10.0)3 (10.0) 00 1 (4.2)1 (4.2)

Bipolar I disorder, with psychotic featuresBipolar I disorder, with psychotic features 1 (1.0)1 (1.0) 00 00 1 (4.0)1 (4.0) 00

Major depressive disorder, with psychotic featuresMajor depressive disorder, with psychotic features 2 (1.9)2 (1.9) 00 00 00 00

Major depressive disorder, without psychotic featuresMajor depressive disorder, without psychotic features 1 (1.0)1 (1.0) 00 3 (10.0)3 (10.0) 00 00

Othermood disordersOthermood disorders 9 (8.7)9 (8.7) 1 (5.0)1 (5.0) 1 (3.3)1 (3.3) 1 (4.0)1 (4.0) 00

Anxiety disordersAnxiety disorders 1 (1.0)1 (1.0) 00 00 1 (4.0)1 (4.0) 00

Alcohol abuse or dependenceAlcohol abuse or dependence 11 (10.6)11 (10.6) 1 (5.0)1 (5.0) 3 (10.0)3 (10.0) 00 3 (12.5)3 (12.5)

Other substance abuse or dependenceOther substance abuse or dependence 5 (4.8)5 (4.8) 00 00 00 2 (8.3)2 (8.3)

Alcohol or substance-induced psychotic disordersAlcohol or substance-induced psychotic disorders 1 (1.0)1 (1.0) 00 2 (6.7)2 (6.7) 00 1 (4.2)1 (4.2)

Other alcohol or substance-induced disordersOther alcohol or substance-induced disorders 2 (1.9)2 (1.9) 00 00 00 00

Mental retardationMental retardation 1 (1.0)1 (1.0) 00 00 00 00

SuicideSuicide 1 (1.0)1 (1.0) 00 00 1 (4.0)1 (4.0) 00

Other psychiatric disorderOther psychiatric disorder 1 (1.0)1 (1.0) 1 (5.0)1 (5.0) 00 00 00

All non-psychotic disordersAll non-psychotic disorders11 11 (10.6)11 (10.6) 2 (10.0)2 (10.0) 3 (10.0)3 (10.0) 2 (8.0)2 (8.0)

All mental disordersAll mental disorders11 24 (23.1)24 (23.1) 4 (20.0)4 (20.0) 6 (20.0)6 (20.0) 3 (12.0)3 (12.0) 12 (6.9)12 (6.9)

Diagnosis deferred because of inadequateDiagnosis deferred because of inadequate

informationinformation

4 (3.8)4 (3.8) 00 00 00 1 (4.2)1 (4.2)

1. Comorbidity was considered (individuals with multiple diagnoses were counted only once).1. Comorbidity was considered (individuals with multiple diagnoses were counted only once).
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mother’s substance abuse was not relatedmother’s substance abuse was not related

to her offspring’s risk of substance abuseto her offspring’s risk of substance abuse

(OR(OR¼0.86, 95% CI 0.18–4.16), but pater-0.86, 95% CI 0.18–4.16), but pater-

nal substance abuse increased the off-nal substance abuse increased the off-

spring’s risk of hospital-treated alcohol orspring’s risk of hospital-treated alcohol or

other substance abuse or dependenceother substance abuse or dependence

(OR(OR¼6.31, 95% CI 1.63–24.5). There6.31, 95% CI 1.63–24.5). There

was no interaction between maternal andwas no interaction between maternal and

paternal alcohol or other substance abusepaternal alcohol or other substance abuse

or dependence.or dependence.

DISCUSSIONDISCUSSION

Schizophrenia and psychoticSchizophrenia and psychotic
disordersdisorders

We found an increased cumulative inci-We found an increased cumulative inci-

dence of any psychotic disorder, schizo-dence of any psychotic disorder, schizo-

phrenia and schizophrenia-spectrumphrenia and schizophrenia-spectrum

disorders among the offspring of mothersdisorders among the offspring of mothers

with schizophrenia, schizoaffective disor-with schizophrenia, schizoaffective disor-

ders and other schizophrenia-spectrumders and other schizophrenia-spectrum

disorders compared with controls, and thedisorders compared with controls, and the

cumulative incidences of schizophrenia-cumulative incidences of schizophrenia-

spectrum disorders were comparablespectrum disorders were comparable

among these three offspring groups. Theamong these three offspring groups. The

cumulative incidence of schizophreniacumulative incidence of schizophrenia

among the offspring of mothers withamong the offspring of mothers with

schizophrenia in our study is slightly lowerschizophrenia in our study is slightly lower

than in most previous high-risk studies.than in most previous high-risk studies.

Our cumulative incidence was 6.7%, com-Our cumulative incidence was 6.7%, com-

pared with 16.2% in the Copenhagenpared with 16.2% in the Copenhagen

High-Risk Study (ParnasHigh-Risk Study (Parnas et alet al, 1993),, 1993),

13.1% in the New York High-Risk Project13.1% in the New York High-Risk Project

(Erlenmeyer-Kimling(Erlenmeyer-Kimling et alet al, 1997), 8.0% in, 1997), 8.0% in

the Israeli High-Risk Study (Ingrahamthe Israeli High-Risk Study (Ingraham etet

alal, 1995) and 8.3% in the New York Infant, 1995) and 8.3% in the New York Infant

Study (Fish, 1987). In the Swedish High-Study (Fish, 1987). In the Swedish High-

Risk Project the cumulative incidence ofRisk Project the cumulative incidence of

schizophrenia was only 3.6%, but the off-schizophrenia was only 3.6%, but the off-

spring had only reached the age of 22 yearsspring had only reached the age of 22 years

(Schubert & McNeil, 2003).(Schubert & McNeil, 2003).

Several factors might have caused theSeveral factors might have caused the

lower incidence in our study. We had onlylower incidence in our study. We had only

one family in which both parents hadone family in which both parents had

schizophrenia, whereas in the New Yorkschizophrenia, whereas in the New York

and Copenhagen studies this especiallyand Copenhagen studies this especially

high-risk group was considerably largerhigh-risk group was considerably larger

(Erlenmeyer-Kimling(Erlenmeyer-Kimling et alet al, 1984; Parnas,, 1984; Parnas,

1985). However, it is also possible that1985). However, it is also possible that

the high prevalences observed in the Newthe high prevalences observed in the New

York and Copenhagen studies were partlyYork and Copenhagen studies were partly

due to their case selection methods. Sincedue to their case selection methods. Since

the follow-up period in the Copenhagenthe follow-up period in the Copenhagen

study was also slightly longer than oursstudy was also slightly longer than ours

(up to 34–48 years of age), the late-onset(up to 34–48 years of age), the late-onset

schizophrenia cases would have raised ourschizophrenia cases would have raised our

cumulative incidences only slightly. In addi-cumulative incidences only slightly. In addi-

tion, the incidence of schizophrenia intion, the incidence of schizophrenia in

Finland, as well as in Denmark, was higherFinland, as well as in Denmark, was higher

for the cohorts in the 1950s than in thefor the cohorts in the 1950s than in the

1960s, when the offspring in our cohort1960s, when the offspring in our cohort

were born (Munk-Jorgensen & Mortensen,were born (Munk-Jorgensen & Mortensen,

1992; Suvisaari1992; Suvisaari et alet al, 1999). Thus, the, 1999). Thus, the

offspring in the Copenhagen study wereoffspring in the Copenhagen study were

born during a period (1942–1952) whenborn during a period (1942–1952) when

the incidence of schizophrenia in the generalthe incidence of schizophrenia in the general

populationpopulation was higher than it was in thewas higher than it was in the

1960s. Finally, we were able to diagnose1960s. Finally, we were able to diagnose

only hospital-treated cases and could notonly hospital-treated cases and could not

interview the individuals.interview the individuals.

Our findings are similar to those fromOur findings are similar to those from

family and adoption studies. Numerousfamily and adoption studies. Numerous

family studies have found a morbid risk offamily studies have found a morbid risk of

schizophrenia among first-degree relativesschizophrenia among first-degree relatives

ranging from 1.4% to 6.5% (Kendler &ranging from 1.4% to 6.5% (Kendler &

Diehl, 1993). The prevalence of schizo-Diehl, 1993). The prevalence of schizo-

phrenia among adoptees having a bio-phrenia among adoptees having a bio-

logical mother with schizophrenia waslogical mother with schizophrenia was

5.1% in the Finnish Adoptive Family Study5.1% in the Finnish Adoptive Family Study

and 5.7% in the Danish Adoption Studyand 5.7% in the Danish Adoption Study

(Kendler & Gruenberg, 1984; Tienari(Kendler & Gruenberg, 1984; Tienari etet

alal, 2003). A large, Danish population-based, 2003). A large, Danish population-based

study found that having a mother withstudy found that having a mother with

schizophrenia was associated with aschizophrenia was associated with a

seven-fold increase in risk of developingseven-fold increase in risk of developing

schizophrenia (Pedersen & Mortensen,schizophrenia (Pedersen & Mortensen,

2001); however, that study, like ours, was2001); however, that study, like ours, was

based on a hospital discharge register that,based on a hospital discharge register that,

until recently, recorded only those treateduntil recently, recorded only those treated

as in-patients.as in-patients.

In our study, the risk of developingIn our study, the risk of developing

schizophrenia or schizophrenia-spectrumschizophrenia or schizophrenia-spectrum

disorder was approximately equal in thedisorder was approximately equal in the

high-risk groups with maternal schizo-high-risk groups with maternal schizo-

phrenia, schizoaffective disorder orphrenia, schizoaffective disorder or

schizophrenia-spectrum disorders. Thisschizophrenia-spectrum disorders. This

finding is in accordance with the Irish Ros-finding is in accordance with the Irish Ros-

common Family Study, in which the riskscommon Family Study, in which the risks

of schizophrenia and of schizophrenia-of schizophrenia and of schizophrenia-

spectrum disorders were approximatelyspectrum disorders were approximately

equal among the relatives of probands withequal among the relatives of probands with

schizophrenia, schizotypal personality dis-schizophrenia, schizotypal personality dis-

order, schizoaffective disorder or otherorder, schizoaffective disorder or other

non-affective psychotic disorders (Kendlernon-affective psychotic disorders (Kendler

et alet al, 1993, 1993bb).).

Other Axis I disordersOther Axis I disorders

Apart from bipolar disorder, the cumula-Apart from bipolar disorder, the cumula-

tive incidences of hospital-treated mentaltive incidences of hospital-treated mental

disorders among the offspring of mothersdisorders among the offspring of mothers

with affective disorders were low and simi-with affective disorders were low and simi-

lar to those in the control group, whereas inlar to those in the control group, whereas in

the New York study, cumulative incidencesthe New York study, cumulative incidences

of schizophrenia-related psychotic dis-of schizophrenia-related psychotic dis-

orders, schizoaffective disorders and non-orders, schizoaffective disorders and non-

psychotic and psychotic affective disorderspsychotic and psychotic affective disorders

were all increased among the offspring inwere all increased among the offspring in

the high-risk group compared with controlsthe high-risk group compared with controls

(Erlenmeyer-Kimling(Erlenmeyer-Kimling et alet al, 1997). It is, 1997). It is

likely that the cumulative incidences of lesslikely that the cumulative incidences of less

severe disorders in our study would havesevere disorders in our study would have

been higher if we had interviewed thebeen higher if we had interviewed the

offspring.offspring.

The cumulative incidence of hospital-The cumulative incidence of hospital-

treated non-psychotic mood disorderstreated non-psychotic mood disorders

was increased among high-risk offspring,was increased among high-risk offspring,

consistent with the findings from theconsistent with the findings from the

Swedish (Schubert & McNeil, 2003) andSwedish (Schubert & McNeil, 2003) and

Israeli (IngrahamIsraeli (Ingraham et alet al, 1995) high-risk, 1995) high-risk

1515

Fig. 2Fig. 2 Kaplan^Meier cumulative survival probability for any psychosis developing in the offspring in the high-Kaplan^Meier cumulative survival probability for any psychosis developing in the offspring in the high-

risk and control groups. �, controls; ^ ^ ^, offspring ofmothers with schizoaffective disorder; - - -, offspring ofrisk and control groups. �, controls; ^ ^ ^, offspring ofmothers with schizoaffective disorder; - - -, offspring of

mothers with schizophrenia;mothers with schizophrenia; .............., offspring of mothers with other schizophrenia-spectrum disorders., offspring of mothers with other schizophrenia-spectrum disorders.
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studies. We also found increased rates ofstudies. We also found increased rates of

hospital-treated alcohol and other subs-hospital-treated alcohol and other subs-

tance abuse or dependence among high-risktance abuse or dependence among high-risk

mothers, fathers and offspring, comparedmothers, fathers and offspring, compared

with controls. In the Copenhagen andwith controls. In the Copenhagen and

Swedish high-risk studies, alcohol or otherSwedish high-risk studies, alcohol or other

substance abuse was more common amongsubstance abuse was more common among

the high-risk than control offspring (Parnasthe high-risk than control offspring (Parnas

et alet al, 1993; Schubert & McNeil, 2003),, 1993; Schubert & McNeil, 2003),

whereas there was no significant differencewhereas there was no significant difference

between the high-risk and control groups inbetween the high-risk and control groups in

the New York study (Erlenmeyer-Kimlingthe New York study (Erlenmeyer-Kimling

et alet al, 1997). In our study, the cumulative, 1997). In our study, the cumulative

incidences of substance use disorders areincidences of substance use disorders are

based on hospital records only and reflectbased on hospital records only and reflect

severe, hospital-treated forms of the disor-severe, hospital-treated forms of the disor-

ders. Interestingly, we found that paternal,ders. Interestingly, we found that paternal,

but not maternal, substance abuse in-but not maternal, substance abuse in-

creased the offspring’s risk of substancecreased the offspring’s risk of substance

abuse. This might have been partly causedabuse. This might have been partly caused

by the fact that paternal substance use dis-by the fact that paternal substance use dis-

orders were severe and had usually beenorders were severe and had usually been

the cause of hospitalisation, whereas mater-the cause of hospitalisation, whereas mater-

nal substance use disorders were rarelynal substance use disorders were rarely

severe enough to be the primary cause ofsevere enough to be the primary cause of

hospitalisation. Consistent with our study,hospitalisation. Consistent with our study,

the occurrence of alcoholism and/or anti-the occurrence of alcoholism and/or anti-

social personality disorder in the Copen-social personality disorder in the Copen-

hagen Study was higher among fathers inhagen Study was higher among fathers in

the high-risk group compared with thethe high-risk group compared with the

control group (27%control group (27% vv. 17%; Parnas, 1985).. 17%; Parnas, 1985).

LimitationsLimitations

We were not able to interview the studyWe were not able to interview the study

participants, which was clearly a limitation.participants, which was clearly a limitation.

However, the average duration of treat-However, the average duration of treat-

ment contact was long: 23.0 years for thement contact was long: 23.0 years for the

mothers, 9.0 years for the fathers andmothers, 9.0 years for the fathers and

11.4 years for the offspring. Thus, the case11.4 years for the offspring. Thus, the case

records usually spanned several years andrecords usually spanned several years and

were quite detailed. We also assessed allwere quite detailed. We also assessed all

available information, for example theavailable information, for example the

notes made by nurses and psychologists,notes made by nurses and psychologists,

not just the notes made by the treatingnot just the notes made by the treating

psychiatrist. It is reasonable to assume thatpsychiatrist. It is reasonable to assume that

the prevalence of psychotic disorders is ac-the prevalence of psychotic disorders is ac-

curate: in a Finnish health survey of 8000curate: in a Finnish health survey of 8000

persons, 99% of those with a psychoticpersons, 99% of those with a psychotic

disorder had received psychiatric treatmentdisorder had received psychiatric treatment

(Lehtinen(Lehtinen et alet al, 1991). Of the 73 individ-, 1991). Of the 73 individ-

uals who had developed schizophrenia byuals who had developed schizophrenia by

1994 in the North Finland 1996 Birth1994 in the North Finland 1996 Birth

Cohort, only two had been treated as out-Cohort, only two had been treated as out-

patients only (Isohannipatients only (Isohanni et alet al, 1997). In, 1997). In

contrast,contrast, in the Copenhagen Study, onlyin the Copenhagen Study, only

two-thirds of the high-risk offspring whotwo-thirds of the high-risk offspring who

developed schizophrenia had had hospitaldeveloped schizophrenia had had hospital

treatment (Parnastreatment (Parnas et alet al, 1993). Because, 1993). Because

case notes included data on family history,case notes included data on family history,

the raters could not always remainthe raters could not always remain

masked to whether the child belonged tomasked to whether the child belonged to

the high-risk or control group. However,the high-risk or control group. However,

they were masked to the actual parent–they were masked to the actual parent–

childchild pairs, and thus the parental diagnosespairs, and thus the parental diagnoses

did not affect the diagnostic assignment ofdid not affect the diagnostic assignment of

offspring.offspring.

The accuracy of data on psychiatric di-The accuracy of data on psychiatric di-

agnoses in the Finnish Hospital Dischargeagnoses in the Finnish Hospital Discharge

Register is excellent: in 1986, the diagnosesRegister is excellent: in 1986, the diagnoses

in the register and in the hospital case notesin the register and in the hospital case notes

were identical in 99% of cases of schizo-were identical in 99% of cases of schizo-

phrenia and in 98% of all mental disorders.phrenia and in 98% of all mental disorders.

The reliability of schizophrenia diagnosesThe reliability of schizophrenia diagnoses

in the Hospital Discharge Register has beenin the Hospital Discharge Register has been

assessed in several studies, which showedassessed in several studies, which showed

that Finnish psychiatrists tend to apply athat Finnish psychiatrists tend to apply a

narrow definition of schizophrenia in clini-narrow definition of schizophrenia in clini-

cal practice and that the register diagnosiscal practice and that the register diagnosis

of schizophrenia is reasonably reliableof schizophrenia is reasonably reliable

(Suvisaari(Suvisaari et alet al, 1999)., 1999).

We excluded mothers for whom weWe excluded mothers for whom we

could not assign a diagnosis because of in-could not assign a diagnosis because of in-

adequate information. This group includedadequate information. This group included

both women with severe psychotic disor-both women with severe psychotic disor-

ders who had died before 1976 and whoseders who had died before 1976 and whose

case notes had therefore been destroyed,case notes had therefore been destroyed,

and women with less severe forms of theand women with less severe forms of the

disorder who had had short hospital treat-disorder who had had short hospital treat-

ments only and thereby insufficient case-ments only and thereby insufficient case-

note information to assign diagnoses.note information to assign diagnoses.

Among the offspring of mothers with diag-Among the offspring of mothers with diag-

noses deferred, one had psychotic disordernoses deferred, one had psychotic disorder

NOS and another had a hospital diagnosisNOS and another had a hospital diagnosis

of schizophreniform disorder, but the caseof schizophreniform disorder, but the case

notes were missing. Thus, the cumulativenotes were missing. Thus, the cumulative

incidence of any psychotic disorder amongincidence of any psychotic disorder among

the offspring of mothers with diagnosesthe offspring of mothers with diagnoses

deferred was 8.3%, and the exclusion ofdeferred was 8.3%, and the exclusion of

1616

CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The cumulative incidences of schizophrenia and schizophrenia-spectrumdisordersThe cumulative incidences of schizophrenia and schizophrenia-spectrumdisorders
among the offspring of womenwith these disorders were in the same range as thoseamong the offspring of womenwith these disorders were in the same range as those
in first-degree relatives of probands with schizophrenia and adoptees having ain first-degree relatives of probands with schizophrenia and adoptees having a
biologicalmother with schizophrenia, butwere lower than those found inmostbiologicalmother with schizophrenia, butwere lower than those found inmost
previous high-risk studies.previous high-risk studies.

&& The children ofmotherswith schizophrenia are also at increasedriskof developingThe children ofmotherswith schizophrenia are also at increasedriskof developing
non-psychotic disorders, particularly affective and substance use disorders.non-psychotic disorders, particularly affective and substance use disorders.

&& Psychiatric disorders, particularly alcohol and substance use disorders, weremorePsychiatric disorders, particularly alcohol and substance use disorders, weremore
common in fathers in the high-risk group, whichmay further increase the risk ofcommon in fathers in the high-risk group, whichmay further increase the risk of
mental disorders among their offspring. Paternal, but notmaternal, alcohol andmental disorders among their offspring. Paternal, but notmaternal, alcohol and
substance use disorders increased the risk of such disorders among the offspring.substance use disorders increased the risk of such disorders among the offspring.

LIMITATIONSLIMITATIONS

&& Our case ascertainmentwasmainly based on the Finnish Hospital DischargeOur case ascertainmentwasmainly based on the Finnish Hospital Discharge
Register. Less severe disorders that did not require hospitalisation remainedRegister. Less severe disorders that did not require hospitalisation remained
undetected.undetected.

&& Structured psychiatric interviews were not conducted.Structured psychiatric interviews were not conducted.

&& Although the quality of case-note datawas generally excellent, for someAlthough the quality of case-note datawas generally excellent, for some
individuals informationwas too scarce for the assignment of a diagnosis.individuals informationwas too scarce for the assignment of a diagnosis.
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these cases from the high-risk group did notthese cases from the high-risk group did not

have a major effect on the cumulative inci-have a major effect on the cumulative inci-

dences of psychotic disorders in the group.dences of psychotic disorders in the group.
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