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Article

The Dutch Bipolar Offspring Study: 12-Year Follow-Up
Esther Mesman, M.Sc.
Willem A. Nolen, M.D., Ph.D.
Catrien G. Reichart, M.D., Ph.D.
Marjolein Wals, Ph.D.
Manon H.J. Hillegers, M.D., Ph.D.

Objective: Offspring of bipolar parents
have a genetically increased risk of developing mood disorders. In a longitudinal
study, the authors followed a bipolar offspring cohort from adolescence into adulthood to determine the onset, prevalence,
and early course of mood disorders and
other psychopathology.
Method: The Dutch bipolar offspring
cohort is a ﬁxed cohort initiated in 1997
(N=140; age range at baseline, 12–21
years). Bipolar offspring were psychiatrically evaluated at baseline and at 1-, 5-,
and 12-year follow-ups. Of the original
sample, 77% (N=108) were followed for
the full 12 years.
Results: Overall, 72% of the bipolar offspring developed a lifetime DSM-IV axis I
disorder, 54% a mood disorder, and 13%
bipolar spectrum disorders. Only 3% met

DSM-IV criteria for bipolar I disorder. In
88% of the offspring with a bipolar spectrum disorder, the illness started with
a depressive episode. In total, 24% of
offspring with a unipolar mood disorder
developed a bipolar spectrum disorder
over time. Mood disorders were often recurrent (31%), were complex (comorbidity
rate, 67%), and started before age 25.
Conclusions: Even after 12 years of followup, from adolescence into adulthood,
bipolar I disorder was rare among bipolar
offspring. Nevertheless, the risk of developing severe and recurrent mood disorders and other psychopathology was high.
Future follow-up of this and other adult
bipolar offspring cohorts is essential to
determine whether recurrent mood disorders in bipolar offspring reﬂect the early
stages of bipolar disorder.
(Am J Psychiatry 2013; 170:542–549)

G

iven that bipolar disorder is strongly genetically
determined, children of patients with bipolar disorder
(bipolar offspring) constitute an at-risk population that
can provide us with better insight into the development
and early course of bipolar disorder. In 1997, Lapalme et al.
(1) showed in a meta-analysis (N=2,973) that bipolar
offspring have 2.7 times the risk of developing a mental
disorder and 4 times the risk of developing a mood disorder compared with children of healthy parents. More
recently, two review articles on bipolar offspring reported
elevated but varying prevalence rates of bipolar disorder
(ranging from 3% to 27%), mood disorders (ranging from
5% to 67%), and non-mood disorders (ranging from 5% to
52%) (2, 3). However, these studies could not fully address
the development and early course of bipolar disorder and
other mood disorders because they used either a crosssectional design or a longitudinal design without follow-up
into adulthood (1–12). We report here on one of the largest
prospective bipolar offspring studies with a follow-up into
adulthood: the 12-year follow-up of the Dutch bipolar
offspring cohort (7, 10, 12).
To date, only four bipolar offspring cohort studies have
prospectively followed bipolar offspring for more than
a decade. The ﬁrst, a U.S. study conducted by Meyer et al.
(13), has had the longest follow-up to date, although it has
a small sample. The study started in 1979 with 76 mothers
with a mood disorder, including 25 mothers with bipolar I
or II disorder with 48 bipolar offspring (ages 1.5–7 years
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at baseline), and 45 healthy community subjects. At the
young adult follow-up assessment 23 years later, 19% of
the 32 bipolar offspring who were still in the study had
developed bipolar disorder; of these, 6% were diagnosed
with bipolar I disorder and 13% with bipolar II disorder.
The second study is the bipolar offspring cohort from the
Amish population followed by Egeland et al. for 16 years
(14, 15). This sample included 115 bipolar offspring
(ranging from age 13 to beyond age 30) from 15 families
with a parent with bipolar I disorder and focused on
prodromal symptoms of bipolar I disorder. After 16 years
of follow-up, 7% of offspring had developed bipolar I
disorder. In addition, bipolar offspring more often showed
potentially prodromal characteristics compared with offspring of healthy families (39.2% and 5.9%, respectively).
The third study is that of Duffy et al. in Canada (16), started
in 1995 with 36 children (ages 10–25 years) from 23 families
(with bipolar I and II disorders). Over the past 15 years,
Duffy et al. expanded their cohort to 220 children (ages
8–25 years) with a maximum follow-up of 15 years. At a
mean age of almost 25 years, 71.4% of the bipolar offspring had received a DSM-IV axis I diagnosis: 55% had
developed a mood disorder, including 16.3% with a bipolar
spectrum disorder (2.7% bipolar I disorder, 5.9% bipolar II
disorder, 5.5% bipolar disorder not otherwise speciﬁed,
and 1.8% schizoaffective disorder, bipolar type) (3, 16, 17).
Despite different methods, the main ﬁnding of these
studies is the same: low rates of bipolar I diagnoses
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TABLE 1. Demographic Characteristics of Offspring in the Dutch Bipolar Offspring Cohort at 12 Yearsa
Participants in 12-Year Follow-Up
Bipolar offspring
Male
Female
Age at baseline
Any lifetime disorder at 5 years
Family compositionb
Bipolar parent
Bipolar mother
Bipolar father
Bipolar I disorder
Bipolar II disorder
Nonbipolar probandc
Bipolar disorder
Unipolar mood disorder
Psychosis
Substance use disorder
No diagnosis
Married
Divorced
Parents’ socioeconomic statusd at baseline

N
108
58
50
Mean
16.5
N
64

%
77.1
53.7
46.3
SD
2.00
%
59.3

70
41
29
52
18
72
—
11
1
2
58
45
27
Mean
4.97

58.6
41.4
74.3
25.7
—
15.3
1.4
2.8
54.2
62.5
37.5
SD
2.08

Dropouts
N
32
14
18
Mean
16.5
N
16
23
15
8
18
5
24
1
4
—
2
17
17
7
Mean
4.87

%
22.9
43.8
56.3
SD
2.80
%
50

65.2
34.8
78.3
21.7
4.2
16.7
—
8.3
70.8
70.8
29.2
SD
2.44

a

There were no signiﬁcant differences on any variable between offspring who participated in the 12-year assessment and those who dropped
out of the study before that time.
b
A total of 16 complete families left the study; seven families have left the study partly.
c
Three bipolar parents have children from a previous marriage participating; therefore, 89 nonbipolar parents are presented here.
d
Socioeconomic status was measured on scale from 1 to 9, as described in Wals et al. (12).

compared with other mood disorders and psychopathology in general.
The fourth study, which we present here, is the Dutch
bipolar offspring cohort, a ﬁxed sample of 140 bipolar
offspring from 86 families (with bipolar I and II disorders)
followed from adolescence into adulthood to a mean age
of 28 years (7, 10, 12). At the 5-year follow-up (mean age,
21 years), we found lifetime prevalence rates of 40% for
any mood disorder, 10% for bipolar disorder (3.9% for bipolar I disorder and 6.1% for bipolar II disorder), and
59% for psychopathology in general. Furthermore, in all
participants with bipolar disorder, the illness started
with a depressive episode. Based on survival analysis,
we predicted a further increase in bipolar disorder
and unipolar depression in the coming years as the
cohort further matured into adulthood (7). In the present
study, we sought to provide a thorough description of the
onset and early developmental trajectories of mood disorders and other psychopathology in bipolar offspring.

Method
Population and Procedure
The study design and recruitment procedure of the Dutch
bipolar offspring cohort have been described in detail by Wals
et al. (12). In short, 140 offspring (ages 12–21 years) from 86
families were recruited in the years 1997–1999. Participants were
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recruited through the Dutch Association for Manic Depressives
and Relatives (62 families; 102 children) and through outpatient
clinics in nine psychiatric hospitals (24 families; 38 children). All
bipolar parents were outpatients at the time of recruitment.
DSM-IV diagnoses of bipolar I and II disorders were conﬁrmed
by face-to-face interviews using the International Diagnostic
Checklist (18) and further conﬁrmed by the clinical diagnosis of
the treating psychiatrist (12). Lifetime diagnoses of the biological
coparent were assessed using the Family History Research
Diagnostic Criteria method (19). At the second assessment (at
1 year), 132 offspring were reassessed (10), and at the third (at
5 years), 129 offspring (7). At the latest assessment (at 12 years),
108 offspring from the original cohort agreed to participate
once again, resulting in a 12-year retention rate of 77.1%.
The demographic characteristics of the study population and
the dropouts are summarized in Table 1. The Medical Ethics
Committee of the University Medical Center Utrecht approved
the study. Written informed consent was obtained from both the
offspring and their parents.

Instruments
Over the past 12 years, the psychiatric interviews were administered by four of the authors (E.M., M.H., M.W., and C.R.)
and six intensively trained interviewers with graduate degrees in
psychology. Subsequently, all outcomes were evaluated with
psychiatrists certiﬁed in child and adolescent as well as adult
psychiatry (C.R. and M.H.) to reach consensus on ﬁnal diagnoses.
At baseline and at 1 year, DSM-IV diagnoses were obtained by
a face-to-face interview with both the child and the parent using
the Schedule for Affective Disorders and Schizophrenia for
School-Age Children–Present and Lifetime Version (K-SADS-PL)
(20). In cases of disagreement between child and parent about

ajp.psychiatryonline.org
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TABLE 2. Prevalence of Current and Lifetime DSM-IV Diagnoses in Bipolar Offspring at Baseline (N=140) and 12-Year FollowUp (N=108)
Lifetime Diagnosis
at Baseline

Lifetime Diagnosis
at 12 Years

Current Diagnosis
at 12 Yearsa

Psychopathology

N

%

N

%

N

%

Any mood disorder
Major depressive disorder
Dysthymic disorder
Depressive disorder not otherwise speciﬁed
Bipolar spectrum disorders
Bipolar I or II disorder
Schizoaffective disorder
Cyclothymia
Adjustment disorder, mood
Psychosis
Anxiety disorders
Disruptive behavioral disorders
Attention deﬁcit hyperactivity disorder
Substance use disorder
Other disordersb
Any disorder

38
8
8
15
6
4
—
2
1
—
15
8
7
9
22
61

27
6
6
11
0
3
—
1
1
—
11
6
5
6
16
44

58
18
9
22
14
12
1
1
4
—
27
8
5
25
25
78

54
17
8
20
13
11
1
1
4
—
25
7
5
23
23
72

22
6
2
0
14
12
1
1
0
—
9
2
3
8
5
49

20
6
2
0
13
11
1
1
0
—
8
2
3
7
5
45

a
b

Current diagnosis is deﬁned as psychopathology in the past month. A current diagnosis of bipolar disorder does not imply a current episode.
Includes enuresis, encopresis, pervasive developmental disorder, tic disorder, body dysmorphic disorder, and eating disorders.

the presence of a symptom, greater weight was given to parents’
reports of observed behavior and children’s reports of subjective
experiences (20). We also screened for pervasive developmental
disorders (12). After offspring reached age 18, the K-SADS-PL was
replaced by the Structured Clinical Interview for DSM-IV Axis I
Disorders (SCID) (21). As discussed previously (7), the two
interviews share many similarities; however, there are some important differences to note: the K-SADS-PL uses more informants, compared with only one informant in the SCID, and the
SCID does not include all DSM-IV diagnoses. Therefore, the
questionnaires for attention deﬁcit hyperactivity disorder (ADHD),
oppositional deﬁant disorder, conduct disorder, and tic disorders
originating from the K-SADS-PL were applied as well.
Lifetime DSM-IV diagnoses at 12 years are based on the four
psychiatric interviews that took place over the 12 years of followup. Each psychiatric assessment evaluated current and past
symptoms during the interim period. For all diagnoses, the age
at onset and the duration of the episode were established. For
depression not otherwise speciﬁed, we included only minor
depressive disorder and recurrent brief depressive disorder. Also,
because of the perceived uncertainty of the bipolar disorder not
otherwise speciﬁed diagnosis (22), we decided not to speciﬁcally
assess for this diagnosis in our studies.

Statistical Analysis
We ﬁrst assessed the numbers and percentages of offspring
with bipolar spectrum disorders, any other mood disorder, and
other non-mood disorders, including age at onset. Next, we
performed two standard Kaplan-Meier survival analyses. KaplanMeier survival analyses provide an estimation of the probability
of remaining well at a given point in time. In the ﬁrst analysis, the
age at onset for offspring with a lifetime mood disorder was
recorded as event; offspring without a lifetime mood disorder at
the end of the follow-up period were recorded as censored. For
the second survival analysis, the interval between the ﬁrst mood
episode and the ﬁrst manic or hypomanic episode was recorded
as event; offspring without a bipolar spectrum disorder at the
end of the follow-up period were recorded as censored.
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Results
A total of 108 offspring (58 of them male; mean age, 28.0
years [SD=2.82]) participated in the 12-year assessment.
Table 2 presents the prevalence of lifetime psychopathology at baseline and at 12 years. Over the 12 years of
follow-up, the prevalence of mood disorders doubled, with
the result that now more than half of the cohort is positive
for a lifetime mood disorder, including 13% with lifetime
bipolar spectrum disorders. None of the bipolar offspring
developed a primary psychotic disorder without affective
symptoms. Overall, more than 70% of the cohort met the
criteria for at least one lifetime DSM-IV axis I disorder.
Table 3 summarizes the clinical characteristics of the 17
participants from 15 families who developed a bipolar
spectrum disorder during the 12-year follow-up period.
Twelve (80%) of the 15 bipolar parents had bipolar I
disorder, which is not statistically different from the
distribution in the overall group of parents (74%). In 88%
of offspring with a bipolar spectrum disorder, the illness
began with a depressive episode; in two offspring, the illness
started with cyclothymia. The mean age at onset of the ﬁrst
mood episode was 14.6 years (SD=4.65, range=8.6–23.7),
and onset of the ﬁrst manic or hypomanic episode followed
on average 5.3 years later (SD=4.10, range=0–13.6; see also
Figure 1A). We found no signiﬁcant difference between age
at hypomania onset (median=17.3 years) and age at mania
onset (median=20.2). Five participants (29%) had their ﬁrst
depressive episode before age 12 (i.e., prepubertal onset).
None of the participants had a prepubertal hypomanic or
manic episode. Two participants were diagnosed with
ADHD. Nine participants (53%) had a comorbid anxiety
disorder; in four of them, the anxiety disorder was present
Am J Psychiatry 170:5, May 2013
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TABLE 3. Clinical Characteristics of the 17 Bipolar Offspring Who Developed a Bipolar Spectrum Disorder

Gender

Type of Bipolar
Disorder

Female Bipolar II
Female Bipolar II

Male
Bipolar II
Female Bipolar II
Female Bipolar II

Female Bipolar II

Male

Bipolar I

Male
Male

Cyclothymia
Bipolar II

Male

Bipolar I

Male

Bipolar I

Female Bipolar II
Female Schizoaffective
disorder,
bipolar type
Male
Bipolar II
Male
Bipolar I

Male
Male
a
b
c

Bipolar II
Bipolar II

Index Mood
Episode
Major
depression
Depression not
otherwise
speciﬁed
Dysthymia
Major
depression
Depression not
otherwise
speciﬁed
Depression not
otherwise
speciﬁed
Major
depression
Cyclothymia
Depression not
otherwise
speciﬁed
Major
depression
Major
depression
Dysthymia
Depression not
otherwise
speciﬁed
Cyclothymia
Depression not
otherwise
speciﬁed
Dysthymia
Dysthymia

Age at Index
Mood
Episode

Age at First
Manic/
Hypomanic
Episode

Age at Onset of
Comorbid Anxiety
Disorder

Age at Onset of
Comorbid
Substance Abuse

Hospitalizationa

13

19

—

—

—

8

16

16

—

—

10
20

16
21b

10
25

—
—

—
—

19

24b

21

—

—

16

25

—

—

—

17

17

22

—

MM

22
23

22
31

—
25

—
19

—
—

10

18

—

16

M

15

15

—

—

M

11
12

16
13

11
—

—
—

—
MM

12
15

16
16

22
—

—
—

—
M

8
11

20b,c
25b

—
2

—
18

D
—

Episode at ﬁrst hospitalization: D=depression; M=mania; MM=mixed mania.
Use of antidepressants before onset of ﬁrst hypomanic episode.
Use of stimulants before onset of ﬁrst manic/hypomanic episode.

before the onset of their ﬁrst mood episode or was diagnosed around the same time. All 17 offspring with
a bipolar spectrum disorder received psychiatric treatment
(pharmacologic, 71%; counseling, 100%) currently or in the
past; six offspring had been hospitalized at least once. With
regard to pharmacological treatment, only one participant
switched into hypomania after starting treatment with an
antidepressant. One participant received a stimulant because of comorbid ADHD (before the onset of bipolar II
disorder). For more detail on the characteristics of this
group, see Table S1 in the data supplement that accompanies the online edition of this article.
Apart from being at risk for bipolar spectrum disorders,
bipolar offspring are at substantial risk for developing
mood disorders in general. More than half of the cohort
(54%) developed a lifetime mood disorder by a mean age
of 28 years. The average age at onset of the ﬁrst mood
episode was 17.2 years (SD=5.33, range=6.8–28.4). Of the 58
bipolar offspring with a lifetime mood disorder, 14 (24%)
Am J Psychiatry 170:5, May 2013

developed a bipolar spectrum disorder during follow-up,
and 19 (33%) had a recurrent unipolar depression; taken
together, 33 (31%) of the bipolar offspring had a recurrent
mood disorder. Among participants with a lifetime mood
disorder (N=58), the lifetime prevalence of psychopathology is much more complex: 67% had a comorbid lifetime
disorder, including 34% with an anxiety disorder, 19% with
a substance use disorder, 7% with a disruptive behavior
disorder, 3% with ADHD, and 34% with other disorders (as
deﬁned in Table 2). Comorbid disorders were present in
64% of offspring with bipolar spectrum disorders and in
68% of those with unipolar mood disorders. Overall, 71%
of participants with a lifetime mood disorder contacted
mental health care services at some time between the
5-year and 12-year follow-up assessments, and 33% had
received pharmacological treatment. To provide a better
insight into the developmental course toward the onset
of mood disorders, the transition over the four assessments is depicted in Figure 2.
ajp.psychiatryonline.org
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FIGURE 1. Survival Function of the Development of First Mood Disorders in the Dutch Bipolar Offspring Cohorta
A. First Mood Episode to First Manic/Hypomanic Episode

B. First Mood Episode
1.0

Survival function
Censored
0.9

0.8

0.7

0.8

0.7

0.6

0.5

0.4

0.3

0.6
0

5

10

15

20

Years between first mood episode and
first manic/hypomanic episode
a

All offspring
Age >16 at baseline
Age <16 at baseline

0.9
Proportion of offspring without
a lifetime mood disorder

Proportion of offspring with a mood disorder
without mania/hypomania

1.0

5

10

15

20

25

30

35

Age (years) at onset of first mood episode

In panel A, the survival function is based on offspring developing their ﬁrst manic or hypomanic episode (N=17), and censored cases are those
who left the study with a lifetime unipolar mood disorder but without developing bipolar disorder (either as a dropout [N=7] or at the end of
the study [N=44]). In panel B, the survival function is based on offspring who developed their ﬁrst mood episode (N=68), and censored cases
are those who left the study without a lifetime mood disorder (either as a dropout [N=22] or at the end of the study [N=50]).

Because the prevalence of ﬁrst-onset mood disorders
increased signiﬁcantly over the 12-year follow-up period,
we performed a Kaplan-Meier survival analysis to check
whether a further increase in ﬁrst-onset mood disorders
can be expected in the future (see Figure 1B). In contrast to
the 5-year assessment, the slope of the Kaplan-Meier
survival function appears now to level out after age 25. In
total, only four of 52 offspring over the age of 25 have
developed a ﬁrst-onset mood disorder (data not shown).

Discussion
Our aim in this study was to provide data on the onset
and developmental trajectories of mood disorders and
other psychopathology in bipolar offspring. In summary,
at a mean age of 28 years, more than half of the Dutch
bipolar offspring cohort had developed a mood disorder,
including 13% with bipolar spectrum disorders (3%
with bipolar I disorder; 8% with bipolar II disorder; 1%
with schizoaffective disorder, bipolar type; and 1% with
cyclothymia) and 41% with a unipolar depressive disorder
(major depressive disorder; dysthymia; depressive disorder not otherwise speciﬁed; or adjustment disorder,
mood). None of the bipolar offspring developed a psychotic disorder without affective symptoms. In almost all
participants with bipolar spectrum disorders, the illness
started with a depressive episode. Among offspring with
lifetime unipolar depression, 24% had a manic or hypomanic
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episode during follow-up, on average 5.1 years after their
ﬁrst unipolar mood episode. None of the offspring had
a prepubertal onset of mania or hypomania. The risk of
developing a ﬁrst mood episode was highest up to age 25;
only four participants developed a ﬁrst mood episode after
this age. Finally, we found that unipolar mood disorders in
bipolar offspring were often recurrent (33% of the cases)
and were prone to be complex (68% with comorbid disorders), and that 71% offspring with unipolar mood disorders received treatment from mental health services.
Overall, 72% of the cohort developed a lifetime DSM-IV
axis I disorder in 12 years of follow-up.
Our study has some limitations. First, it is not a
population-based study: participants were recruited
through the Dutch Association for Manic Depressives and
Relatives and bipolar outpatient clinics across the country,
suggesting a selection of better informed and treatmentseeking bipolar parents. Second, we had no control group
of children of parents without bipolar disorder; however, we could compare our results with data from
a comparable age group in the Netherlands Mental
Health Survey and Incidence Study (NEMESIS-2) (23–25),
a recently published Dutch population study. In that
study, 1,123 participants in the age range of 25–34 years
were psychiatrically evaluated using the Composite
International Diagnostic Interview 3.0 (26). Lifetime
prevalence was 46.5% for any psychiatric disorder and
19.5% for any mood disorder, including 2.4% for bipolar
Am J Psychiatry 170:5, May 2013
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FIGURE 2. Transition to Mood Disorders in the Dutch Bipolar Offspring Cohort (N=140)a
Baseline
(1997–1998)
Bipolar
spectrum
disorders

4

Unipolar
mood
disorders

34

1 Year
(1999–2000)
5

4

5 Years
(2003–2004)
13

5

40
+1

+3

2

+5

40

32
+2

2

+6

10

Other
disordersb

13

No diagnosis

3

+1

51

37

+3
9

9

10

7

14
+2

79

72

72

1

19

14
2

+3

60
5

7
+1

17

14
1

+7

6

+3

12

7

+4

+1
Anxiety
spectrum
disorders

17

13

+8

+1

33

12 Years
(2010–2011)

60

5

+5

46
7

46
16

a

Numbers in gray circles indicate the number of offspring in this category who left the study; a participant who left the study with a lifetime
diagnosis at baseline, at 1 year, or at 5 years would remain in this category at follow-up and would be added to the gray circle. The mean age
at baseline was 16.1 years (range=12–21); at the 1-year follow-up, 17.4 years (range=13–23); at the 5-year follow-up, 20.8 years
(range=16–26); and at the 12-year follow-up, 28.0 years (range=22–32).
b
Other disorders include any DSM-IV axis I disorder other than bipolar, unipolar mood, or anxiety disorders.

disorder (without further speciﬁcation). Although the
diagnostic instruments were not identical, data from
NEMESIS-2 conﬁrm that the lifetime prevalence of mood
disorders, bipolar disorders, and psychiatric disorders in
general are considerably higher in our bipolar offspring
cohort than in the Dutch general population. A third limitation is that at baseline, offspring were already between 12 and 21 years old; therefore, data on prepubertal
and early adolescent disorders or episodes may be affected
by a recall bias. In additional analyses (see Table S2 in the
online data supplement), we divided our cohort into an
early adolescence group (ages 12–16) and a late adolescence
group (ages 16–21) at baseline and examined whether data
on prevalence rates of psychopathology (per category)
at baseline and at 12 years and age at onset of the ﬁrst
mood episode were affected by recall bias. We found no
evidence for different rates of psychopathology. However,
as depicted in Figure 1B, the age at baseline likely affected
the age at onset of mood disorders as reported by offspring and their parents. This supports the notion that diagnoses of internalizing disorders may be more affected by
recall bias, since these diagnoses are mainly based on information from offspring (27). Fourth, not speciﬁcally assessing for bipolar disorder not otherwise speciﬁed in this
study may have affected our ﬁndings. However, of the four
Am J Psychiatry 170:5, May 2013

prospective studies of bipolar offspring that we mentioned
earlier, only the Canadian study (28) used the bipolar disorder not otherwise speciﬁed diagnosis, and the lifetime
prevalence of bipolar spectrum disorders was also comparable to the three other studies. Despite limitations, the
strengths of this study are the long follow-up period and the
high retention rate (77%) of 108 bipolar offspring from
adolescence into adulthood.
With regard to both age distribution and psychopathology outcome, our results compare best to those of the
prospective Canadian bipolar offspring study from Duffy
et al. (3, 17). Cumulatively, their sample consists of 220
offspring with a mean age of 24.6 years (range=8–30) and
a mean follow-up of 9.2 years (SD=4.16, range=1–15);
21.4% have been followed for the full 15 years (28, 29;
A. Duffy et al., personal communication, Feb. 2012). Despite some methodological differences, the prevalence
rates in their study and ours are remarkably similar: bipolar spectrum disorders, 16.3% and 13%, respectively;
mood disorders, 55% and 54%, respectively; and any axis I
disorder, 71.4% and 72%, respectively. Moreover, in both
studies, bipolar spectrum disorders began in the majority
of the bipolar offspring with a depressive episode (86%
and 88%, respectively) (28). These similarities in prevalence rates appear to be at least partly the result of using
ajp.psychiatryonline.org
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the same assessment methods and including bipolar
families with comparable socioeconomic status. In addition, the Dutch and Canadian health care systems provide
easily accessible basic mental health care. Therefore, no
sample selection occurred as a result of study participation
in exchange for receiving mental health care.
Apart from these convergent ﬁndings, there are also
some divergent ﬁndings worth mentioning between this
and other bipolar offspring studies. Compared with the
Duffy et al. study (28), the onset of comorbid anxiety
disorders in bipolar spectrum disorders was much later in
our study (mean age, 10 years and 17 years, respectively).
As described earlier, age at baseline may signiﬁcantly
affect age at onset. Duffy et al. recruited younger offspring
and may therefore have detected (mild) anxiety disorders
at an earlier stage. In general, we observed much higher
rates of comorbid anxiety in bipolar spectrum disorders
(28% compared with 52%). Also, whereas some bipolar
offspring studies have reported elevated rates of ADHD
and disruptive disorders (4–6, 11), we observed close to
normal rates of ADHD and disruptive disorders, as did
Duffy et al. (3). Again, age at intake may be involved. We
may have missed some of these diagnoses because of the
age-dependent decline of ADHD symptoms, especially
since symptoms of hyperactivity and impulsivity are less
overt during adolescence (30). Another possible factor
could be the parental characteristics of these cohorts: all
studies reporting high rates of ADHD and disruptive
disorders in bipolar offspring also show high rates of
ADHD in the parental cohort (4–6, 11). Furthermore, we
found prevalence rates of substance use disorders close
to those in the Dutch general population (23% and
25%, respectively) (24). A possible explanation lies in the
recruitment bias of our participating families. Most of
these families (and their offspring) are members of the
patient association, often aware of and well informed
about the risks of substance use. Also, the relatively high
socioeconomic status of our cohort may explain the low
prevalence of substance use disorders (31).
In the end, one of the most remarkable ﬁndings of
this and the three other longitudinal studies of bipolar
offspring with a follow-up into adulthood (3, 11, 14) is that
although the prevalence of mood disorders and other
psychopathology in this population is high, the prevalence
of bipolar I disorder is low compared with other forms of
bipolar disorder. At the same time, the lifetime prevalence
rate of recurrent mood disorders in our cohort was 31%.
This ﬁnding points to the discussion of Kraepelin’s broad
concept of manic-depressive illness, which included all
recurrent mood disorders (32). It is tempting to speculate
that the genetic vulnerability comprises mainly the risk for
mood instability and recurrences rather than the risk of
developing full-blown mania. On the other hand, the long
delay between the ﬁrst unipolar mood episode and the
onset of the ﬁrst manic or hypomanic episode as found in
this study may also suggest that the recurrent unipolar
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mood disorders in our cohort rather reﬂect the early stages
of future bipolar disorder. These ﬁndings are in concordance with ﬁndings from a prospective study in adults by
Angst et al. (33), and this possibility is also proposed in
several theoretical staging models (34, 35). Apart from the
meaning of recurrent depression in the concept of bipolar disorder, clinically it is important to realize that the
depressive course in bipolar spectrum disorders is especially
associated with a high burden of illness (36). Furthermore,
it is worth mentioning that although there is emerging
evidence for shared genetic susceptibility and etiology
between bipolar disorder and schizophrenia (37), none of
the bipolar offspring—in either the Dutch or the Canadian
study—developed a primary psychotic disorder (3).
In conclusion, after a 12-year follow-up of a large ﬁxed
bipolar offspring cohort, we found, like the three other
existing prospective bipolar offspring studies, low rates of
bipolar I disorders in adult bipolar offspring. Nevertheless,
in all bipolar offspring studies, high rates of psychopathology and (recurrent) mood disorders have been
observed (1–3, 9, 13, 15, 17). Therefore, early intervention
appears indicated to enhance normal development and
prevent the onset of mood disorders in bipolar offspring.
Future follow-up of this and the other adult bipolar
offspring cohorts is essential to determine whether recurrent mood disorders in bipolar offspring reﬂect the
early stages of bipolar disorder.
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