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Abstract

Objective—Accumulating evidence suggests cross-national differences in adults with bipolar
disorder (BD), but also in the susceptibility of their offspring (bipolar offspring). This study aims
to explore and clarify cross-national variation in the prevalence of categorical and dimensional
psychopathology between bipolar offspring in the US and The Netherlands.
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Methods—We compared levels of psychopathology in offspring of the Pittsburgh Bipolar
Offspring Study (/7=224) and the Dutch Bipolar Offspring Study (/7=136) (age 10-18). Categorical
psychopathology was ascertained through interviews using the Schedule for Affective Disorders
and Schizophrenia for School Age Children (K-SADS-PL), dimensional psychopathology by
parental reports using the Child Behavior Checklist (CBCL).

Results—Higher rates of categorical psychopathology were observed in the US versus the Dutch
samples (66% versus 44%). We found no differences in the overall prevalence of mood disorders,
including BD-I or -1, but more comorbidity in mood disorders in US versus Dutch offspring (80%
versus 34%). The strongest predictors of categorical psychopathology were maternal BD (OR:
1.72, p<.05), older age of the offspring (OR: 1.19, p<.05), and country of origin (US; OR: 2.17,
p<.001). Regarding comorbidity, only country of origin (OR: 7.84, p<.001) was a significant
predictor. In general, we found no differences in dimensional psychopathology based on CBCL
reports.

Limitations—~Preliminary measure of inter-site reliability.

Conclusions—We found cross-national differences in prevalence of categorical diagnoses of
non-mood disorders in bipolar offspring, but not in mood disorder diagnoses nor in parent-
reported dimensional psychopathology. Cross-national variation was only partially explained by
between-sample differences. Cultural and methodological explanations for these findings warrant
further study.

Keywords

Bipolar offspring; High risk; Cross-national; Bipolar disorder; Mood disorder; Child Behavior
Checklist

1. Background

Bipolar disorder (BD) is characterized by recurrent episodes of (hypo)mania and depression
that affects on average 1.8% of youth across the world (Van Meter et al., 2011). Whereas
prevalence of BD-I and -1l in youth in the general population is not different between US
and non-US countries (Van Meter et al., 2011), clinical studies have shown an increase in the
“administrative” prevalence of outpatient visits and hospital admission rates of BD in youth
in the United States (US) as compared to most other countries (Holtmann et al., 2010; James
et al., 2014; Kozloff et al., 2010; Soutullo et al., 2005). Comparisons between US and
European adult patients with BD have also shown higher prevalence, younger age of onset,
more severe illnesses, and increased parental history of BD in the US (Bellivier et al., 2011,
Post et al., 2008, 2014a, 2014b).

Numerous studies have consistently shown that offspring of adults with BD (hereafter
referred to as bipolar offspring) are at increased risk to develop BD and other psychiatric
disorders (Axelson et al., 2015; DelBello et al., 2001 ; Duffy et al., 2011; Hafeman et al.,
2016; Mesman et al., 2013). Also among these offspring samples, the prevalence of BD and
other psychiatric disorders and the age of onset of mood disorders varies significantly across
studies and countries. The question is whether these cross-national variations are a real
phenomenon or reflect demographic, illness (e.g. parental- or offspring characteristics),
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methodological (e.g. recruitment method, assessment instruments, information source, age at
assessment) or cultural factors and differences (Carlson and Klein, 2014; Duffy et al., 2011,
James et al., 2014; Merikangas et al., 2011; Soutullo et al., 2005). Thus far, cross-national
variability in psychopathology among bipolar offspring has not been well studied. Recently,
a first attempt on this issue was carried out by Post et al. (2016). In this study, BD adults
completed a detailed questionnaire about their own illness and their offspring’s
psychopathology (US: 7= 365, Europe 7= 132). Although based only on parent reports, the
authors documented higher rates of psychopathology among US offspring in comparison to
European offspring. This difference remained significant even when controlling for several
prognostic factors including parental illness characteristics, childhood trauma and family
history of psychiatric diagnoses. A better understanding of these cross-national differences is
important for the interpretation of the scientific literature, and of course, development of
effective mental health policies.

In the present study we aimed to evaluate the cross-national differences in categorical and
dimensional psychopathology in US and Dutch bipolar offspring in two large and well
characterized bipolar offspring studies: the Pittsburgh Bipolar Offspring Study (BIOS)
(Birmaher et al., 2009) and the Dutch Bipolar Offspring Study (DBOS) (Wals et al., 2001)
using direct interviews and parental reports. Categorical and dimensional psychopathology
were examined in offspring aged 10-18 years through the direct interview the Schedule for
Affective Disorders and Schizophrenia for School Age Children (K-SADS-PL) (Kaufman et
al., 1996) and parental reports using the Child Behavior Checklist (CBCL) (Achenbach,
1991) respectively. Based on the offspring study by Post et al. (2016), we hypothesized
cross-national variation in categorical and dimensional psychopathology. These differences
would be least partly explained by demographic, parental and methodological variables.

2. Methods
2.1. Subjects

The US sample is based on BIOS (Birmaher et al., 2009), a sample of 388 offspring, aged 6—
18 years, of parents with a bipolar | or Il disorder. Families were recruited through
advertisement and adult outpatient clinics. Study design and recruitment procedures have
been described in detail elsewhere (Birmaher et al., 2009). The Dutch sample is based on
two ongoing prospective bipolar offspring cohort studies: the DBOS (Wals et al., 2001) and
a new yet unpublished cohort: the Dutch Bipolar and Schizophrenia Offspring Study
(DBSOS) (for detailed information see Addendum 1). The DBOS recruited 140 offspring,
aged 12-21 years old, of parents with BD-I or -1l, from 86 families between 1997 and 1999
(Wals et al., 2001). The DBSOS is recruiting bipolar and schizophrenia offspring, aged 10—
16 years; all available bipolar offspring (7=33) recruited between 2010 and 2012 were
included in the present study. Both Dutch studies recruited through the Dutch Association
for Manic Depressives and Relatives and outpatient clinics for patients with BD in different
regions of the Netherlands. The DBOS and DBSOS were combined in order to enlarge the
Dutch sample and to optimize equality in age range between the US and Dutch sample (age
6-18 versus 10-21). Only offspring aged 10-18 years were selected to optimally compare
the US and the Dutch samples. Exclusion criteria in offspring for both the US and two Dutch
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studies were a severe physical disease or handicap and an 1Q<70. Studies were approved by
the institutional review board and written informed consent was obtained from parents and
offspring (Wals et al., 2001). An overview of the sample selection is provided in Fig. 1.

3. Instruments

3.1. Parental psychopathology

In the US-sample, DSM-IV axis | disorders for all BD probands and 30% of the biological
co-parents were directly ascertained through the Structured Clinical Interview for DSM-1V
Axis | Disorders (SCID-I) (First, Spitzer, Gibbon and Williams, 1997). The
psychopathology of the other biological co-parents was indirectly assessed using the Family
History Research Diagnostic Criteria method (FH-RDC) (Andreasen et al., 1977) through
the BD proband (Birmaher et al., 2009). Diagnoses were confirmed during diagnostic
consensus conferences with a psychiatrist. In the DBOS, BD probands were directly
evaluated using the International Diagnostic Checklists (IDCL) (Hiller et al., 1993) and
diagnoses were confirmed by the treating psychiatrist or general practitioner. Biological co-
parents were assessed by the FH-RDC directly, by phone interviews or through the bipolar
proband. For the DBSOS, both the BD proband and biological co-parent were directly
evaluated using the SCID-I. For the present analyses, both the US- and the Dutch samples,
parental age of onset of the first mood episode of BD was classified as before age 19,
between 19 and 25 years old or 26 years and older.

3.2. Categorical psychopathology in offspring

In both the US and the Dutch samples, all current (past 2 months) and past disorders in
offspring were assessed using the Schedule for Affective Disorders and Schizophrenia for
School Age Children Present and Lifetime Version (K-SADS-PL) (Kaufman et al., 1997).
Children and their parents were interviewed separately. Diagnoses were established in
accordance with DSM-1V criteria (American Psychiatric Association, 1994). Although both
samples were evaluated using the K-SADS-PL, there were minor differences in the
implementation of the K-SADS-PL mood section. With regard to BD not otherwise
specified (BD-NOS) and cyclothymia, the Dutch sample did not include BD-NQOS, but
included cyclothymia. The US sample included an operationalized BD-NOS criteria
developed for the Course and Outcome of Bipolar Youth (COBY) study (Birmaher et al.,
2006). Cyclothymia was subsumed under the BD-NOS category. Although BD-NOS and
cyclothymia were not comparably assessed in both studies, all these offspring had mood
symptoms with a considerable burden; thus it was decided not to exclude them from the
analyses, and rather to count them in the ‘any mood disorder’ category. For both samples,
age at onset of first mood disorder was recorded and defined as the age when the subject first
met the DSM-1V criteria for a mood disorder. Interviews were conducted by well-trained
interviewers with a bachelor or graduate degree and clinical experience. US interviewers
were blind to parental diagnosis (Birmaher et al., 2009). In both samples, lifetime
psychiatric disorders were diagnosed in consensus with psychiatrists certified in child and
adolescent as well as adult psychiatry. The US study kappas for all disorders were above .8.
Kappas were not calculated for the Dutch site at the time, but all diagnoses were carefully
discussed during consensus meetings reviewing video recordings of the interviews. Studies
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were conducted in different languages, precluding assessment of inter-site reliability.
However, in preparation for this study, using the KSADS-PL, 5 audiotapes from BIOS were
blindly rated by 4 interviewers from Pittsburgh and 4 interviewers from the Dutch site with
the aim to present some preliminary, measure of inter-site reliability. Kappa statistics were
calculated for bipolar | and 11 disorders and externalizing disorders: oppositional defiant
disorder (ODD) and attention deficit hyperactivity disorder (ADHD), with an inter-site
reliability of x 1.00, 1.00 and.62, respectively.

3.3. Dimensional psychopathology in offspring

At both sites, dimensional psychopathology in offspring was ascertained using the CBCL
completed by the mothers. The Child Behavior Checklist for Ages 6-18 (CBCL/6-18 ;
Achenbach and Rescorla, 2001), assesses a broad range of children’s emotional, behavioral,
and social problems. Informants rate each problem item 0 = not true (as far as you know), 1
= somewhat or sometimes true, or 2 = very true or often true, based on the preceding 6
months. Both the 1991 (BIOS, DBOS) and 2001 (DBSOS) versions of the CBCL were
administered, and 114 overlapping problem items of both CBCL versions (6 problem items
differed) were used for calculations, according to the CBCL manual (Achenbach, 1991;
Achenbach et al., 2001). Cases with a CBCL missing value rate over 5% were excluded
from the analyses. Total problems, internalizing and, externalizing problem scores
(Achenbach, 1991; Achenbach et al., 2001) in addition to the CBCL mania scale
(Papachristou et al., 2013) scores were calculated.

3.4. Socioeconomic status (SES)

As SES was measured differently in the US and Dutch sample and no reliable international
standard for SES was available, a proxy for SES, the presence of an employed head of
household, was utilized.

3.5. Statistical analyses

Differences in demographic characteristics and categorical and dimensional
psychopathology across the US- and Dutch sample were compared using t-, XZ- and Fisher
exact tests as appropriate. Age of onset of the first mood disorder was compared between the
two samples using Kaplan-Meier survival analysis and Log-rank tests. Demographic,
clinical and methodological variables that differed significantly (v < .05) between the two
samples were included in univariate single predictor regression models. Logistic or Cox
proportional regression analyses were applied as appropriate. All single predictors with a
coefficient significance of p < .2 in univariate regression models were included in multiple
(predictor) stepwise regression models. The final set of predictors were hierarchically
organized starting with ‘country of origin’, followed by parental, offspring and
environmental characteristics (e.g. living with both parents, employment of parents)
consecutively added stepwise to the models. Goodness of fit for all models was determined
by the Akaike Information Criterion (AIC). Smaller AIC values indicate better model fit.
Missing values were treated as missing in the statistical analyses. Analyses were conducted
using the Statistical Package for Social Sciences, version 20.0.

J Affect Disord. Author manuscript; available in PMC 2017 November 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Mesman et al. Page 6

4. Results

4.1. Parent and family characteristics

In total, 93 families from the Dutch sample and 159 families from the US sample were
included (Fig. 1). As shown in Table 1, compared to the Dutch sample, families from the US
sample showed lower rates of employment. The BD proband in the US sample was more
likely to be the mother, to have BD-II, to have substance use disorders and to have a younger
age of onset. Prevalence of mood and substance use disorders in the co-parent was
significantly higher in the US sample. In two US families and in one Dutch family, both
parents were diagnosed with BD.

4.2. Offspring

In total 360 offspring were selected for this study: 224 from the US and 136 from the Dutch
sample. As illustrated in Fig. 1 and Table 1, there were no between-group differences in sex
or ethnic background. The Dutch offspring were significantly older and resided more often
in families with both biological parents than the US offspring.

4.3. Categorical psychopathology

As shown in Table 2, prevalence of any lifetime psychiatric disorder was significantly higher
in the US offspring than in the Dutch offspring (66% versus 44%). Specifically, higher rates
of anxiety, ADHD and disruptive behavior disorders were observed in the US sample.
Higher rates of psychopathology were also reflected in current psychopathology with 51%
for US offspring and 29% in Dutch offspring. Interestingly, the US and Dutch sample did
not differ in lifetime and current prevalence of any mood disorders, BD-I or -11. However,
higher rates of major depressive disorder were reported in the US (13% versus 4%). When
focusing on comorbidity rates as a measure for illness severity in offspring with a mood
disorder we found significantly higher rates of co-morbid disorders in US offspring: 80%
(54% anxiety-, 44% disruptive-, 33% ADHD, 3% pervasive developmental-, and 13%
substance use disorders) versus 35% in the Dutch sample (i.e. 12% anxiety-, 9% disruptive-,
9% ADHD, 9% pervasive developmental-and 0% substance use disorders) (Xz(l) =19.76, p
<.001). As illustrated in the survival curve of Fig. 2, age of onset of the first mood disorder
was younger in the US offspring (mean age: 10.8 years, range 5-17) compared with the
Dutch offspring (mean age: 12.8 years, range 6-18), Xz(l) =3.97, p<.05).

4.4. Dimensional psychopathology

In contrast to the categorical K-SADS-PL findings, there were no overall significant
between-group differences in the parental ratings on the CBCL scales (Table 2). Among
offspring with mood disorders as defined by the K-SADS-PL, categorical findings were
partly mirrored on the dimensional assessment as reflected in significantly higher scores on
the CBCL externalizing problem subscale. No differences were found on the mania scale or
internalizing problem scale.
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4.5. Regression analyses

The most apparent differences between US and Dutch bipolar offspring were the prevalence
rates of lifetime non-mood disorders, comorbid disorders among offspring with mood
disorders and age of onset of mood disorders. Multiple regression analyses were carried out
to evaluate whether the observed cross-national differences remained significant after
controlling for the significant between-group differences noted in Table 1. First, univariate
single predictor analyses were performed as presented in Table S1. Predictors selected for
the final regression models included for the parents: maternal bipolarity, BD-I1 and an early
age of onset of BD (< 18 years), substance use in the parents; predictors for the offspring
included: age at assessment and environmental factors including unemployment of the
parents and not living with both biological parents. Source of recruitment and humber of
informants were significant predictors, but were excluded from further analyses because of
the high specificity for sample of origin (Table 1) causing a problem of multicollinearity in
the multiple regression models.

Multiple stepwise regression models are presented in Table 3. The strongest predictors of
lifetime psychopathology were maternal BD (OR: 1.72, p < .05), older age of the offspring
at assessment (OR: 1.19, p<.05), and also country of origin remained a significant predictor
(US; OR: 2.17, p<.001). Comorbidity in mood disorders was best predicted by country of
origin (US; OR: 7.84, p<.001). None of the other predictors contributed significantly to the
observed cross-national variation. Observed cross-national differences in age of onset of
mood disorder did not remain significant (OR: 1.43, p = n.s.). when controlling for the
selected variables from the univariate analyses (maternal BD and age of the offspring) (see
Table 1).

5. Discussion

This is the first study to systematically compare two bipolar offspring samples from the US
and the Netherlands using direct interviews and parental-reports to assess categorical and
dimensional psychopathology. Based on the K-SADS-PL, US offspring showed higher rates
of categorical diagnoses, mainly accounted for by non-mood disorders. Moreover, more
comorbid psychopathology in mood affected offspring was observed in US offspring. The
strongest predictors of psychopathology were maternal BD, older age of the offspring at
assessment, and also country of origin. As regards comorbidity, only country of origin was a
significant predictor. We found no difference in the prevalence of mood disorders, including
BD-I and -11, age of onset, nor parental-reported dimensional psychopathology.

Overall, in line with previous offspring studies, we found higher rates of categorical
psychopathology in US offspring (for review see Duffy et al., 2011; Post et al., 2016). In
subsequent regression analyses, “country of origin” remained the strongest predictor of
psychopathology and comorbidity in mood affected offspring, even after controlling for
between-group sample differences. These findings suggest that cross-national variation
exists, however no significant differences in dimensional psychopathology across samples
were observed when measured via parent-reports (CBCL). Therefore, the question remains
whether this is ‘real’ cross-national variation or rather methodological or cultural issues are
involved. For example, cross-national differences in prevailing attitudes and beliefs
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regarding specific psychiatric diagnoses in youth may be involved. Cultural context may
impact how clinical information is expressed by individuals, parents and/or interpreted by
the clinician (Bird, 1996; Draguns and Tanaka-Matsumi, 2003; Reichart and Nolen, 2004).
The preliminary measure of inter-site reliability of this study suggests the possibility that
there are differences in which the sites ascertained and/or interpreted non-mood disorders
and explain, at least in part, the differences in the rates of these disorders between the two
sites. Moreover, other unmeasured variables may have contributed to the noted differences
between the two samples. Early trauma and stressful life events may be such an example, as
adult bipolar studies have shown that US patients experienced more stressors, both prior to
and during the course of their illness, than European patients (Post et al., 2014a).

Other than cross-national variation, also age of the offspring was an important predictor
lifetime psychopathology. Age, naturally, is an important predictor of increased rates of
lifetime psychopathology. This finding stresses the importance of taking into account age at
assessment when interpreting reported differences in the literature. Also maternal BD was
significantly associated with psychopathology. Only a few reports on maternal BD exist.
Since mothers often are the primary care-givers, impact of mood disorders on parenting can
be profound. It has been suggested that maternal BD is associated with an impaired parent-
child interaction, an unstable environment and more physical and/or psychological abuse.
This may negatively affect the susceptibility for psychopathology in their offspring (Alloy et
al., 2006; Moreno et al., 2012; Mowbray et al., 2006). In addition, an informant bias for
mothers cannot be ruled out, which may lead to over-estimation of their offspring’s
psychopathology (Miller and Furniss, 2013).

The finding that bipolar offspring from the US and the Netherlands have a similar prevalence
of BD-I and -I1 is in line with previous epidemiological cross-national comparison studies
(Van Meter et al., 2011; Weissman et al., 1996). Moreover, this study suggests that the
liability for mood disorders in general, in terms of prevalence, was similar across samples.
These findings contrast with those of the offspring study by Post et al. (2016) who report
increased rates of BD (17% versus 4%) and depression (25% and 8%) in US versus
European offspring of BD parents. However, this is probably primarily due to
methodological differences including reliance on parent-report as opposed to direct
interview and the absence of detailed demographic information on the offspring. The
difference in age of onset of the first mood episode did not remain significant after
controlling for other characteristics. Once again, this finding contrasts the existing literature
on adults with BD in which earlier onset of BD is consistently reported among US patients
as compared to European patients (Bellivier et al., 2011; Leboyer et al., 2005; Post et al.,
2014b) suggesting that previous reported differences may also be driven by retrospective
bias, selection bias and/or other sample differences.

Findings of the dimensional assessment as completed by the parent did not converge
completely with categorical assessment by the clinician. Although we found higher rates of
categorical psychopathology in US offspring, we found no significant overall differences in
dimensional psychopathology as reported by the BD parent between the US and Dutch
offspring. There are several potential reasons for the difference between categorical
diagnoses and dimensional psychopathology. Previous studies have shown that CBCL scores
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and the K-SADS-PL based DSM-1V diagnoses significantly correlate but that both
approaches do not converge completely (Kasius et al., 1997; Rishel et al., 2005). It is
possible that trained interviewers using the K-SADS-PL were able to more accurately
ascertain psychopathology. Furthermore, the K-SADS-PL evaluated both current and
lifetime psychopathology, while the CBCL only ascertained psychopathology for the prior 6
months before parents completed this questionnaire. However, as indicated in Table 2, cross-
national differences in lifetime psycho-pathology were also present in current
psychopathology as obtained with the K-SADS-PL, mitigating this concern to some extent.
Finally, as discussed above, it is possible that there were discrepancies in the scoring and/or
interpretation of the data collected through the K-SADS-PL. In fact, the preliminary inter
rater reliability between the two sites showed lower kappas for the externalizing disorders.

Findings of this study must be interpreted in the context of the following limitations. As this
study was carried out in two different languages and the comparison was post-hoc only a
preliminary measure of intersite-reliability could be obtained based on US and -because of
the need to understand the language spoken - not on Dutch offspring. Also, although we
attempted to take into account type of recruitment as possible source of interference,
recruitment was too sample specific and could not be included in our analyses. However,
there is a possibility that recruitment plays a significant role, for example recruitment
through advocacy groups (the Dutch sample) may have led to a selection of a better
functioning and informed families. More systematic studies are needed to further elucidate
this issue. Furthermore, as noted in the methods section, BD-NOS was not assessed in Dutch
offspring and could therefore not be compared directly. Cross-national variation may be
especially an issue with BD-NQOS, as both administrative studies and epidemiological studies
show more variation when BD-NOS is included (James et al., 2014; Van Meter et al., 2011).
However, it is interesting to note that we found no differences on the mania scale as obtained
with the CBCL across samples. Future studies could benefit from including more
specifically defined BD-NOS criteria such as those used in the COBY study. Despite the
limitations, this study adds meaningful preliminary insights regarding cross-national
differences in psychopathology among bipolar offspring. A clinically and scientifically
important topic for which there is a paucity of data. These findings are based on a
comparison that benefits from using standardized direct interviews, similar well validated
instruments, multiple informants and offspring within the same age range. Future studies are
warranted to improve our understanding of cross-national variation in bipolar offspring and
adult BD studies. The current study provides important heuristics to guide the hypotheses
and designs of future studies.

In conclusion, we found cross-national differences in the prevalence of non-mood disorders
in adolescent offspring of BD parents but not in the prevalence of BD or mood disorders in
general or parent-reported dimensional psychopathology. The differences in
psychopathology were accounted for by country of origin, maternal BD and older age at
assessment. Potential explanations for cross-national variation and the discrepancy in
categorical versus dimensional ratings were discussed. Despite the preliminary character of
this study, present findings emphasize the need to take into account these variables when
comparing psychopathology prevalence rates in BD offspring across countries and warrant
continued attention for cross-national variation in study outcomes.
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The Pittsburgh
bipolar offspring
study (BIOS)

N = 388 offspring,
236 families

Age 6 - 18 years
Recruited 2001 — 2007

(Birmaher et al. 2009)

v
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The Netherlands

The Dutch bipolar | The Dutch bipolar
offspring study and schizophrenia
(DBOS) offspring study
(DBSOS)

N =140 offspring,
86 families

N = 33 offspring,
24 families

Age 12 - 21 years Age 10 - 16 years
Recruited 1997- 1999 | Recruited 2010 — 2012

(Wals et al. 2001) (unpublished)*

Y Y
Age at intake 10-18 years

Y Y

US sample

Dutch sample

N = 224, 159 families

Mean age 13.51,
(SD=2.3)

50% boys

Fig. 1.

N =136, 93 families

Mean age 14.12,
(SD=2.2)

51% boys

Origin bipolar offspring studies.
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Survival curve age of onset of the first mood episode in US and Dutch bipolar offspring.
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