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ARTICLE INFO ABSTRACT

Key words: The purpose of this naturalistic, prospective study was to identify risk factors for mood disorders in offspring of
I‘I_ig}"'riSk study parents with bipolar disorder (BPD) using the discordant-sibling design by comparing premorbid psychopa-
Siblings thology or symptoms, temperament, personality traits and coping style as well as the perception of family-related
Temperament

characteristics among affected and unaffected siblings within the same family. This approach controls for con-
founding by unmeasured genetic and environmental factors shared within families. Our sample comprised 24
families of a parent with BPD with at least one child that developed BPD or major depressive disorder (n = 31),
and at least one child who did not. Offspring were followed for a mean duration of 16.2 (s.d: 4.6) years. In-
formation was collected from the offspring themselves. Generalized linear mixed models only revealed differ-
ences in three dimensions of the Dimension of Temperament Survey-Revised (DOTS-R) version: Offspring with
mood disorders scored higher on "Approach-withdrawal", "Rhythmicity for daily habits", and "Task orientation"
than their unaffected siblings. The higher scores, and not lower scores as expected, on these temperament di-
mensions observed in offspring that subsequently developed mood disorders may reflect increased vulnerability,
but they could also mirror premorbid mood swings or strategies to cope with them.

Premorbid psychopathology
Family functioning

methodological heterogeneity has been observed across sibling studies
(Wolff et al., 2022).

1. Introduction

There is substantial evidence for the importance of studying risk
factors early in development, particularly in children and adolescents at
risk for mental illness through exposure to the parental disorder (Duffy,
2018; Duffy et al., 2023; Luthar, 2006; Thorup et al., 2015) known as
“high-risk offspring” within the realm of family studies.

A recent systematic review has given a broad overview of social,
familial and psychological risk factors for mental health according to
sibling studies in neurocognitive disorders (Wolff et al., 2022). Among
them, low socioeconomic status (SES), symptom severity and anxiety of
the affected individual were found to be risk factors for mental health
issues in unaffected siblings (Wolff et al., 2022). However, high

One potent tool to study risk factors within families is the discordant-
sibling design whereby full siblings, who are discordant either in
exposure or outcome, are compared (Li et al., 2014; Schlomer and Ellis,
2016). Compared to other sampling strategies, this design allows re-
searchers to better control for confounding by unmeasured or even un-
known family-level risk factors shared by the siblings including genetic
and environmental factors such as culture, SES or religion (Li et al.,
2014; Schlomer and Ellis, 2016; Sjolander et al., 2022). Hence, indi-
vidual differences can be assessed by reducing extraneous variability to
a minimum (Li et al., 2014; Sjolander et al., 2022).

One area of particular interest is children of parents with bipolar

* Corresponding author at: Hopital d’Yverdon-les-Bains, Rue d’Entremonts 11, 1400 Yverdon-les-Bains, Switzerland.

E-mail address: Francesca.Di-Giacomo@chuv.ch (F.D. Giacomo).
1 MP, KJP and CLV provided supervision for this paper.

https://doi.org/10.1016/j.psychres.2023.115615

Received 5 May 2023; Received in revised form 15 November 2023; Accepted 18 November 2023

Available online 21 November 2023

0165-1781/© 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


mailto:Francesca.Di-Giacomo@chuv.ch
www.sciencedirect.com/science/journal/01651781
https://www.elsevier.com/locate/psychres
https://doi.org/10.1016/j.psychres.2023.115615
https://doi.org/10.1016/j.psychres.2023.115615
https://doi.org/10.1016/j.psychres.2023.115615
http://crossmark.crossref.org/dialog/?doi=10.1016/j.psychres.2023.115615&domain=pdf
http://creativecommons.org/licenses/by/4.0/

F.D. Giacomo et al.

disorder (BPD), a group at high risk for developing mood disorders
themselves (Rasic et al., 2014; Uher et al., 2023). Although several
studies on the offspring of parents with BPD have assessed familial and
individual risk factors in these children (Maciejewski et al., 2018; Petti
et al., 2004; Stapp et al, 2020), none of them has applied a
discordant-sibling design. Within the realm of individual psychological
profiles, one of the most studied in the field of BPD are childhood
temperament and personality (Maciejewski et al., 2018). Using a
high-risk design of offspring with and without mood disorders, the
Dutch study of BPD showed that passive coping style and
harm-avoidance temperament (Kemner et al., 2015) were in fact risk
factors for the manifestation of the onset or recurrence of mood disor-
ders in these vulnerable offspring. Another high-risk study of BPD,
studying both affected and unaffected offspring together, found that
offspring of parents with BPD presented lower positive mood, lower
task-orientation and lower flexibility than control offspring (Dia-
z-Caneja et al., 2018). It must however also be stated that there is a
dearth of studies that have assessed temperament, personality or even
coping strategies among offspring of parents with BPD using a truly
prospective design.

Two high-risk studies of BPD in particular used a prospective design
to assess precursors of psychopathology in offspring (Hafeman et al.,
2016; Rudaz et al., 2021). Indeed, using the Child Behavior Checklist
(CBCL) amongst other dimensional measures rated by parents with BPD
regarding their offspring as well as similar scales directly used with the
offspring, the BIOS study found that both parental and offspring reports
of anxiety and depression symptoms as well as child-reported affective
lability were the strongest predictors of BPD in offspring (Hafeman et al.,
2016). Using our own study data, Rudaz et al. (Rudaz et al., 2021) found
offspring reports of Major Depressive Episodes (MDE), conduct disorder
and drug misuse, based on the Kiddie-Schedule for Affective Disorders
and Schizophrenia (K-SADS-E) interview (Orvaschel et al., 1982), to
significantly predict the first onset of mania/hypomania in offspring of
parents with BPD. In a systematic review of 21 high-risk cohorts of
affected and unaffected offspring of parents with BPD, Raouna et al.
(Raouna et al., 2018) described a clinical trajectory from anxiety dis-
orders in childhood, to minor and subsequently major depression in
early and later adolescence, to (hypo)maniac episodes in early adult-
hood. Moreover, recurrent substance use disorders (SUD) manifesting
during late adolescence and early adulthood were identified as addi-
tional risk factors for BPD (Raouna et al., 2018). Additional studies may
shed light on individual precursors to mood disorders which can be
teased apart form family factors or other influences shared among
siblings.

Among the familial factors, offspring of parents with BPD have re-
ported higher perceived maternal neglect (Doucette et al., 2016). Two
other high-risk studies have shown that offspring already affected by
mood disorders themselves reported more perceived emotional
maltreatment than unaffected offspring (Koenders et al., 2020) and a
higher perceived level of family control (Ferreira et al., 2013). More-
over, parental-reported stricter parental discipline (Petti et al., 2004),
higher-conflict, lower parental rearing (Maciejewski et al., 2018), and
lower cohesion (Stapp et al., 2020) have been indicated as factors that
may promote the development of mood disorders among offspring of
parents with BPD. Whereas parental reports were often preferred to
those of the offspring, the former may be biased by the parents’ own
psychopathology (Stapp et al., 2020). Similarly, retrospective assess-
ments of the family environment by already affected offspring may also
be biased by the offspring’s own psychopathology. Using an external
rater of the family environment, Thorup et al. found that having a female
caregiver who is not the only caregiver with good social functioning
favored a healthy family environment for offspring of parents with
schizophrenia or BPD, whereas severe life events experienced between
the ages of 4 and 7 had a negative impact on this home environment
(Thorup et al., 2022).

To sum it up, there is still a lack of research that specifically focuses
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on factors that predict the risk of developing BPD or major depressive
disorder (MDD) using reports from the offspring themselves in a truly
prospective design and using a discordant sibling pair approach. Finally,
there is a need of additional studies using standardized, validated
measures resulting in a clear operationalization of risk factors for
offspring development (Wolff et al., 2022). Considering all the previ-
ously mentioned caveats and using validated measures of potential risk
factors for mood disorders prior to the onset of the first major mood
episode in offspring, the aim of the present study was to identify factors
reported by the offspring themselves, comparing measures between
offspring who developed mood disorders with their siblings who did not,
within the same family of a parent with BPD. The studied factors
included premorbid non-mood disorders and symptoms, personality and
temperament dimensions, coping strategies as well as the child’s indi-
vidual perception of characteristics related to the family. Our hypothesis
was that in families of a parent with BPD, affected siblings have specific
individual characteristics, which are not shared within the family pro-
moting risk for mood disorders, that the unaffected siblings do not have.

2. Methods
2.1. Sample

The sample stems from a prospective high-risk study of mood dis-
orders, which has been described in detail (Vandeleur et al., 2017).
Briefly, probands (index parents) with BPD and MDD were consecutively
recruited from the inpatient and outpatient facilities of the psychiatric
departments of Lausanne and Geneva between 1996 and 2004. Inclusion
criteria for probands with mood disorders were: (1) a lifetime diagnosis
of bipolar-I, bipolar-II, schizoaffective BPD or else MDD, and (2) having
at least one biological child, aged 6.0 to 17.9 years at study intake, who
participated in the study. Parents and offspring were invited to take part
in follow-up assessments every three years at predetermined ages of the
offspring (7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37 and 40 years). Among
the 343 families of probands with a bipolar-I, bipolar-II, schizoaffective
BPD, we selected out the 24 families with 1) at least one child that
developed a bipolar or MDD over the whole follow-up period (i.e. life-
time diagnosis) with available interview data (n = 31), and 2) at least
one full sibling with interview data that did not develop a BPD or a MDD
over the whole follow-up period (i.e. lifetime diagnosis) and had at least
one assessment after the age of onset of the mood disorder of the affected
sibling. Hence, the variables were selected from the most complete
assessment before the onset of a mood episode in affected offspring, and
those of the siblings were age-matched to those of the affected offspring.
This resulted in a sample of 24 families for the analyses involving pre-
morbid psychopathology. Among them there was one family with three
affected and one unaffected sibling, one family with two affected and
three unaffected siblings, four families with two affected and one un-
affected sibling and 18 families with one affected and one unaffected
sibling. Given incomplete data of the self-reports, analyses based on
these data needed to be restricted to the 15 families with 1) at least one
child that developed a bipolar or MDD over the follow-up period with
available self-ratings prior to the first mood episode (n = 18), and 2) at
least one full sibling that did not develop a BPD or a MDD over the
follow-up period with a self-report within the same age range as that of
the affected child. Within these 15 families, three had two affected and
one unaffected sibling, two had one affected and three unaffected sib-
lings, one had one affected and two unaffected siblings and nine families
had one affected and one unaffected sibling.

This research project was approved by the local institutional review
board (Faculty of Medicine of the University of Lausanne - Protocol
number 151/03). All parents and adult offspring gave written informed
consent for their own participation prior to the assessments. Parents
gave written consent for the participation of their offspring younger
than 18 years.
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2.2. Measures

2.2.1. Diagnostic interviews

Information on parents and adult offspring was obtained using the
French version (Preisig et al., 1999) of the semi-structured Diagnostic
Interview for Genetic Studies (DIGS) (Nurnberger et al., 1994) and
offspring younger than 18 years were directly interviewed using a
French translation of the K-SADS-E (Orvaschel et al., 1982). The DIGS
was completed using the anxiety disorder sections of the French version
(Leboyer et al., 1991) of the Schedule for Affective Disorders and
Schizophrenia — Lifetime and Anxiety disorder version (SADS-LA)
(Endicott and Spitzer, 1978). In addition to the interviews, information
on children and parents was systematically collected from all partici-
pants from the age of 15 years using the Family History-Research
Diagnostic Criteria (FH-RDC) (Andreasen et al., 1977). The reliability
of the French translation of the DIGS (Berney et al., 2002; Preisig et al.,
1999), the reliability of the K-SADS-E (Chambers et al., 1985; Orvaschel
et al., 1982; Vandeleur et al., 2012), and the validity of the French
version of the FH-RDC (Rothen et al., 2009; Vandeleur et al., 2015) were
extensively tested. Interviewers were required to be master-level psy-
chologists and were trained over a one- to two-month period. They were
blind to the disease status of the other family members. Each interview
was reviewed by a senior research psychologist.

Diagnoses were made over lifetime using a best-estimate procedure
(Leckman et al., 1982), using a combination of information from direct
interviews, family history report(s), and medical records where avail-
able. Mood disorders or episodes were diagnosed according to the
DSM-5 and non-mood disorders were diagnosed according to the
DSM-IV. Using the DIGS of the parents, the SES of the family was
determined by the professional category and the level of education of
each spouse of the household according to the Hollingshead Index
(Hollingshead, 1975).

2.2.2. Self-report questionnaires

The assessment of offspring also included a series of self-rating
questionnaires. The offspring completed the questionnaires themselves
before reaching the age of 18 years. More detailed information on the
validity and reliability of each of these questionnaires is available in the
“Supplemental Materials” section annexed to this paper.

2.2.2.1. Parental bonding instrument. The Parental Bonding Instrument
(PBI) is a questionnaire with 25 items, measuring parental qualities
during childhood and adolescent development (Parker et al., 1979). It
was designed to assess the perception of maternal or paternal attitudes
during the first 16 years of life. The French version of the PBI revealed
three factors in a sample of parents of school-aged children in Lausanne
(Mohr et al., 1999): the first factor “care”, and the partitioning of the
“protection” factor into two separate factors. The care factor is defined
by care and involvement of the parent (Parker et al., 1979). The original
second factor “protection” is subdivided into “denial of autonomy” (a
negative pole), with parents obstructing the autonomy of their children,
and “encouragement of freedom” (a positive pole), with parents
encouraging the child to progressively take distance from their secure
base in order to achieve social competence (Mohr et al., 1999). The
three-factor solution of the French version was confirmed in a large
sample of 13 to 14 year-old school-children in the Lausanne area (Ter-
cier et al., 2011).

2.2.2.2. Family adaptability and cohesion evaluation scales version III.

Family functioning was assessed using the French version (Vandeleur
et al., 1999) of the Family Adaptability and Cohesion Evaluation Scales
version III (FACES III) (Olson et al., 1985), a 30-item format instrument
measuring the dimensions of “cohesion” (family boundaries, emotional
bonding, time spent together) and “adaptability” (discipline, roles,
leadership). Only the cohesion scale was analyzed for the present paper.
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2.2.2.3. Family attitude scale. The original English version of the Family
Attitude Scale (FAS) is a 30-item questionnaire assessing a respondent’s
attitudes and behaviors towards another family member (Kavanagh
et al., 1997). The original scale showed a one-factor solution and the
total score has a potential range of 0-120, with higher scores reflecting
more negative attitudes or behaviors towards a family member. The
French translation of the FAS was developed in Lausanne, to use with
both adults (Vandeleur et al., 2013) and youngsters (see Supplemental
Materials).

2.2.2.4. Child self-report of childhood inhibition. Behavioral inhibition in
children was measured using the Child version of the Self-Report of
Childhood Inhibition (CSRCI) (Reznick et al., 1992). Our research group
established a French translation of the CSRCI and the two dimensions
“general fears” and “fears at school” were validated using confirmatory
factor analysis (Tercier et al., 2011).

2.2.2.5. Dimensions of temperament survey — revised version. The original
Dimensions of Temperament Survey (DOTS) (Lerner et al., 1982), a
temperament scale of 34 dichotomous items developed for children and
adults, was extensively tested in 1386 subjects of three age groups, but
considering its psychometric problems, Windle and Lerner (Windle and
Lerner, 1986) developed an improved instrument, the DOTS-R. This
scale contains 54 items to elicit 9 temperament dimensions: “activity
level — general”, “activity level — sleep”, “approach - withdrawal”,
“flexibility — rigidity”, "mood”, “rhythmicity — sleep”, “rhythmicity —
eating”, “rhythmicity — daily habits”, “task orientation”, which were
obtained by exploratory factor analysis. Our research group established
a French translation of the DOTS-R (see Supplemental Materials).

2.2.2.6. Adapted version of the child behavior check-list. The presence of
psychiatric symptomatology was assessed using an adapted version of
the widely-used Child Behavior Check-List (CBCL) (Achenbach and
Edelbrock, 1983), which assesses emotional and behavioral problems
over the past 6 months in 4 to 16 year-old children, as observed by their
parents. The psychometric properties of this scale, which groups 8
syndromes into the major dimensions of “internalizing” and “external-
izing” disorders, were established by its originators (Achenbach and
Edelbrock, 1983). We used the French translation of the parent version
of the CBCL (Fombonne, 1989) which we adapted for use with children.
Similar to the parent version, this translated version contains 112 items
which the children rated themselves. Only the overall dimensions of
“internalizing” (“withdrawn/depressed”, “somatic/complaints”, “anx-
ious/depressed”) and “externalizing” (“rule-breaking behavior” and
“aggressive behavior”) disorders were used in this study (Ivanova et al.,
2019).

2.2.2.7. State and trait anxiety inventory for children. The State and Trait
Anxiety Inventory (STAI) (Spielberger et al., 1970) is a validated in-
strument for the evaluation of both current (state) and lifetime (trait)
anxiety in adults. The trait dimension was also measured in children
using the STAI for Children (STAIC) which was also originally estab-
lished by Spielberger (Spielberger, 1993) and further tested in a sample
of children in France (Vila et al., 1999).

2.2.2.8. Euronet: problem resolution strategies. The Euronet question-
naire developed by Grob et al.(Grob et al., 1993) covers 3 domains: 1)
daily constraints, 2) problem resolution strategies, and 3) well-being of
adolescents. Only the second part of the instrument (problem resolution
strategies) which contains 17 items (4-level Likert scale) on possible
reactions in problematic situations was used. This factor can be split into
2 subscales: Active problem resolution strategy (8 items) and Emotional
problem resolution strategy (5 items). In a large sample of adults from
the Lausanne population, the French version of the scale revealed a
3-factor solution including the dimensions of Emotion-focused coping,
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Help-seeking and Problem-focused coping (Perrin et al., 2014).

2.2.2.9. Eysenck personality questionnaire - Junior. The Eysenck Per-
sonality Questionnaire (EPQ) for adults (Eysenck and Eysenck, 1975) is
a 90-item self-report personality inventory that assesses four di-
mensions: Extraversion, Neuroticism, Psychoticism, and social desir-
ability (the Lie scale) (Eysenck et al., 1980). The Junior version of the
EPQ (EPQ -Jr) was also developed by Eysenck and Eysenck (Eysenck
and Eysenck, 1975) to elicit the same four personality dimensions as the
adult version. Our group translated this questionnaire and tested its
validity in a sample of 12-year old school-children in the Lausanne area
(Rothen et al., 2008). We did not use the Lie scale for our analysis.

2.3. Data analysis

Demographic characteristics were first established in probands and
then compared between affected and unaffected siblings using chi-
square or ANOVA tests, as appropriate. Offspring dyads were
compared on a series of non-mood disorders that had occurred before
the onset of any potential mood episode, including anxiety disorders
(separation anxiety disorder, specific and social phobias), behavioral
disorders (conduct disorder, attention-deficit and hyperactivity disor-
der, and oppositional defiant disorder) as well as SUD (alcohol and drug
abuse or dependence). Between-group analyses for each of these cate-
gorical variables were performed using generalized linear mixed models
(Liang and Zeger, 1986), adjusted for sex and age of offspring as well as
intra-familial correlations (two offspring or more per family). The
offspring were further compared on the scores of self-report question-
naires using similarly adjusted models. These scores were taken from the
assessment that preceded the onset of the first mood episode in affected
offspring. For the comparison siblings, the assessment that corresponded
the closest in age to that of the affected offspring was selected. Offspring
with missing scores were eliminated from the respective analyses. For
the description of potential risk factors tested in these models, we
adopted a significance level of p<0.05. All analyses were conducted
using the Statistical Analysis System, version 9.4 (SAS Institute, Inc.,
Cary, NC, USA).

3. Results
3.1. Description of the sample

Among the probands from the 24 selected families that included at
least one affected and one unaffected offspring, 54.2 % were women.
The mean (s.d) age of the probands at study intake was 40.0 (5.5) years,
and their mean score on the Hollingshead index was 3.3 (1.1), indicating
middle-class SES. The offspring were followed for a mean duration of
16.2 (4.6) years. Table 1 shows the characteristics of the affected and
unaffected siblings. Among the 31 offspring that developed a major
mood disorder during the follow-up period, 26 (83.9 %) developed
MDD, 2 (6.4 %) bipolar I and 3 (9.7 %) bipolar II disorder. The 31
offspring that developed a major mood disorder during the follow-up
and the 33 that did not, did not differ by sex or age at the first assess-
ment. However, they differed significantly by age at the last assessment,
affected offspring had a higher mean age than their unaffected sib-pairs.
The mean age of onset of the first manic/hypomanic episode was 20.6 (s.
d: 6.0) years and of the first major depressive episode was 15.0 (s.d: 6.6)
years. The median number of mood episodes among affected offspring
was 2.0 over the follow-up (Table 1).

3.2. Premorbid non-mood disorders

The offspring that developed a major mood disorder did not differ
from those that did not during the follow-up regarding the frequency of
non-mood disorders that occurred prior to the onset of the first mood
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Table 1
Characteristics of offspring.

Affected (n Unaffected (n Statistic ~ p-

=31) =33) value
Female sex,% 64.5 51.5 ﬁ:l.l n.s.
Age at first assessment, 10.2 (4.8) 8.3 (4.3) F1=2.9 n.s.
years, mean (s.d.)
Age at last assessment, years, 27.2(7.1) 23.7 (6.6) F1=4.4 0.041
mean (s.d.)
BP-1% 6.4 - - -
BP-IL,% 9.7 - - -
Age of onset of first manic/ 20.6 (6.0) - - -
hypomanic episode, years,
mean (s.d.)
MDD,% 83.9 - - -
Age of onset of first major 15.0 (6.6) - - -
depressive episode, years,
mean (s.d.)’
Number of mood episodes 2.0 - - -
over the follow-up, median (1.0;5.0)
(IQR)

Key: n.s. = non significant (p > 0.05); s.d. = standard deviation; IQR = inter-
quartile range. Significant differences are shown in bold. BPD-I = bipolar I
disorder, BPD-II = bipolar II disorder; MDD = major depressive disorder.

! Among offspring with BPD-I, BPD-II and MDD with at least one major
depressive episode.

episode in affected offspring (Table 2).

3.3. Scores according to the self-report measures as potential risk factors
for the development of mood disorders

Table 3 provides the mean scores and the standard deviations (S.D.)
for each dimension of the self-report measures by offspring mood dis-
order status. Given that self-report data prior to the first major mood

Table 2

Premorbid psychopathology among offspring-sibling pairs in the 24 families of
bipolar spectrum probands. In the final version of the tables, please take care to
align the columns correctly.

Offspring
with mania/ with no
hypomania/ mood
depressive episode episode
(n=31) (n=39)
N (%) N (%) OR (95CI)* -
value
Anxiety 18 (58.1) 21 (53.9) 0.92 0.866
disorders (0.37;2.33)
Separation 10 (32.3) 15 (38.5) 0.61 0.327
anxiety (0.23,1.64)
disorder
Specific phobia 7 (22.6) 5(12.8) 1.49 0.558
(0.39,5.61)
Social phobia 11 (35.5) 13 (33.3) 1.25 0.676
(0.43,3.63)
Behavioral disorders 6 3(7.7) 3.27 0.236
(19.49) (0.46,23.32)
Conduct disorder 2(6.5) 0(.00 - -
Oppositional defiant disorder 3(9.7) 1(2.6) 5.02 0.230
(0.36,69.94)
Attention-deficit hyperactivity 5 2(5.1) 417 0.194
disorder (16.1) (0.48,36.00)
Substance use disorders® 2 (6.5) 1(2.6) 2.83(0.14,57.17) 0.497
Alcohol 1(3.2) 1(2.6) 0.98 (0.04,21.84) 0.988
Drug 1(3.2) 0000 - -

Key: OR: odd’s ratio; 95CI: 95 % confidence interval. ! Models adjusted for sex
and age of offspring, as well as intra-familial correlations (varying number of
offspring across families). 2 abuse or dependence.
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Table 3
Self-rated assessments among offspring in the 15 families of bipolar
spectrum probands.

Offspring
with mania/ with no
hypomania/ mood
depressive episode
episode
(n=18) (n=20)
mean (SD) mean B (95CD! -
(SD) value
PBI
Mother care 28.4 (5.8) 27.6(6.9) 0.44 0.771
(—2.54,3.42)
Mother 14.0 (3.0) 13.0 (2.7) 0.63 0.177
encouragement (—0.28,1.54)
of freedom
Mother denial of 4.2 (3.5) 4.5 (3.4) —0.28 0.789
autonomy (—2.34,1.78)
Father care 26.4 (7.8) 25.3(6.6) 0.61 0.756
(—3.24,4.47)
Father 12.3(3.8) 12.9 (2.4) -0.62 0.476
encouragement (—2.31,1.08)
of freedom
Father denial of 3.6 (2.5) 4.1 (2.6) -0.78 0.343
autonomy (—2.38,0.83)
FACES III
Perceived: 32.3(7.3) 32.9(7.6) -0.54 0.747
cohesion (—-3.79,2.72)
Perceived: 22.8 (6.4) 25.3(7.7) -211 0.169
adaptability (—5.12,0.90)
FAS-30*
Mother: total score 20.7 (18.0) 22.2 -0.79 0.849
(16.49) (—8.90,7.33)
Father: total score 25.2 (23.4) 25.3 1.49 0.822
(21.5) (-11.50,14.47)
CSRCI
Behavioral 22.9 (4.4 22.6 (4.1) 1.01 0.370
inhibition: (-1.20,3.23)
school
Behavioral 16.1 (3.4) 15.6 (1.8) 0.30 0.655
inhibition: fears (-1.02,1.62)
Behavioral 50.3 (6.4) 49.6 (4.5) 1.09 0.447
inhibition: total (—-1.72,3.89)
score
DOTS-R*
Activity level 13.5 (4.5) 151(5.4) -1.78 0.371
(general) (—5.69,2.12)
Activity level 9.2 (3.3) 9.7 (2.2) —0.44 0.669
(sleep) (—2.44,1.56)
Approach- 20.7 (2.1) 19.0 1.43 0.028
withdrawal 2.7) (0.16,2.70)
Flexibility-Rigidity 16.3 (2.6) 16.3(1.9) 0.09 0.929
(—1.88,2.06)
Mood 25.1 (2.5) 24.2 (4.2) 0.87 0.377
(-1.06,2.79)
Rhythmicity 14.5 (2.8) 13.5(3.5) 0.94 0.216
(sleep) (—0.55,2.44)
Rhythmicity 13.4 (3.5) 141(3.2) -171 0.174
(eating) (—4.16,0.75)
Rhythmicity 10.7 (2.4) 9.0 (2.5) 2.29 0.010
(habits) (0.55,4.04)
Task orientation 22.6 (4.2) 19.3 3.40 0.004
(2.6) (1.11,5.69)
CBCL
Internalizing 7.0 (3.8) 6.6 (3.0) 0.21 0.876
(—2.38,2.79)
Externalizing 7.1 (5.9) 8.0 (3.9) —-0.94 0.527
(—3.86,1.98)
Total 21.1 (10.8) 23.0(7.9) -1.69 0.561
(—7.39,4.01)
STAI
Total score 27.9 (5.3) 26.1(41) 173 0.206
(—0.95,4.42)
EURONET*
Emotion-focused 7.2 (4.0) 6.7 (3.5) 0.62 0.564
(—1.49,2.74)
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Table 3 (continued)

Offspring
with mania/ with no
hypomania/ mood
depressive episode
episode
(n=18) (n = 20)
mean (SD) mean B (95CD! p-
(SD) value
Problem-focused 6.9 (2.2) 6.2 (1.5) 0.22 0.667
(-0.77,1.20)
Help-seeking 3.7 (2.4) 4.1 (2.6) —0.41 0.556
(—1.78,0.96)
EPQ-J*
Psychoticism 2.1(2.9) 1.7 (1.4) —0.04 0.959
(-1.74,1.65)
Extraversion 16.6 (3.3) 16.2 (4.0) 0.03 0.972
(—1.45,1.50)
Neuroticism 4.8 (3.3) 4.9 (3.0) —0.86 0.551
(—3.69,1.97)

Key: *N = 13 offspring with a depressive episode, no manic/hypomanic episode,
N = 15 offspring without a mood episode. SD: standard deviation; 95CI: 95 %
confidence interval; ! Models adjusted for sex and age of offspring, as well as
intra-familial correlations. Significant differences are shown in bold.

PBL: Parental bonding instrument; FACES III: Family adaptability and cohesion
evaluation scales III; FAS-30: Family attitude scale; CSRCL: Child self-report
childhood inhibition; DOTS-R: Dimensions of temperament survey revised;
CBCL: Child behavior checklist; STAL state-trait anxiety inventory; EPQ-J:
Eysenck personality questionnaire - junior version.

episode were not available for all offspring, analyses involving these
measures were restricted to 15 families with 18 affected and 20 unaf-
fected offspring (or 13 affected and 15 unaffected offspring for the FAS-
30, DOTS-R, Euronet and EPQ-J scales). Offspring that subsequently
developed major mood disorders did not differ from those that did not
on most of the self-rating dimensions, but scored higher on the DOTS-R
temperament dimensions: “approach-withdrawal”, “rhythmicity for
daily habits” and “task orientation” (Table 3).

4. Discussion

The present paper is the first to prospectively identify risk factors for
mood disorders in families of patients with BPD using the discordant sib-
pair approach, which controls for genetic and environmental factors
shared by siblings. Overall, except for three out of nine temperament
dimensions, offspring who had developed a mood disorder did not differ
from their unaffected siblings in any of the assessed risk factors
including premorbid psychopathology or symptoms, personality fea-
tures, coping style and perceived family-related characteristics. The
observed differences were restricted to the three temperament di-
mensions “rhythmicity of habits” (regularity in performing daily habits),
“task-orientation” (high persistence and low distractibility) and
“approach to novelty” (tendency to approach new objects and persons).
The higher and not lower scores on these temperament dimensions
observed in offspring that subsequently developed mood disorders could
reflect increased vulnerability to mood disorders, but they could also be
the indirect consequences of premorbid mood swings or else strategies to
cope with them. One hypothesis is that offspring that subsequently
developed MDD were more regularly habit-formed and task-oriented
than their unaffected siblings, possibly reflecting an attitude of minor
distractibility and a certain lack of flexibility, or perhaps even persistent
repetitive thoughts (Kaplan et al., 2018) that could predispose these
offspring to adopt a pattern of negative affect and cognitions and
represent a precursor for the development of major depression.
Regarding the higher approach - withdrawal in affected offspring
compared to their unaffected siblings, this finding might be explained by
the fact that these offspring try to protect themselves from depressive
affect by seeking excitement and searching for new stimuli, which
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corresponds to Cloninger’s hypothesis underlying personal dynamics in
people with high novelty-seeking (Zappitelli et al., 2013). The exact
mechanisms potentially underlying the development of depression in
these offspring would need to be further studied.

The absence of differences between affected and unaffected offspring
in the present study with respect to premorbid psychopathology or
perceived family-related characteristics is partially inconsistent with
existing research including a previous publication in our own data.
Indeed, the lack of differences between the groups for either premorbid
disorders or internalizing and externalizing scores on the CBCL contrasts
with studies that have found anxiety to be an important early precursor
of mood disorders in high-risk offspring (Duffy et al., 2019), in particular
in the subgroup of offspring who later developed MDD (Rudaz et al.,
2021). With regard to disruptive-behavioral disorders, our data again
contrast with the study by Rudaz et al. that showed a significantly higher
likelihood to develop conduct disorders and SUD among children who
subsequently developed mania/hypomania. However, the results of the
present study that compared offspring within families controlling
thereby for shared familial factors cannot be easily compared with those
of previous high-risk studies that compared offspring across families.
Indeed, in the present analysis, the “control” offspring stemmed from the
same family with an affected parent, whereas the cited previous studies
compared all offspring of affected parents to all offspring of unaffected
control parents. Hence, in the present study, the compared offspring
recruited within the same family were more similar with respect to ge-
netic and family-shared factors than offspring from two different fam-
ilies with two different parents in previous studies. Given that genetic
and potentially shared family factors underly the development of the
studied premorbid anxiety disorders, SUD and behavioral disruptive
disorders (Jami et al., 2021), it is not surprising that siblings of the same
family differed less with respect to these disorders than unrelated
offspring from different families. This is also illustrated by the previ-
ously published discrepant findings from our own study (Rudaz et al.,
2021), which did not rely on a discordant sib-pair approach and, in
addition, was based on our entire cohort.

Aside from the Dutch study that showed passive coping styles and
harm-avoidance temperament (Kemner et al., 2015) to be risk factors for
the onset or recurrence of mood disorders, there is a dearth of studies
that have assessed personality features or coping strategies as risk fac-
tors among offspring of parents with BPD using a prospective design. We
did not assess a passive coping style or harm-avoidance attitudes in our
study which makes findings difficult to compare to those of the Dutch
study. However, our findings did not show affected and unaffected
offspring to differ in the personality scores on psychoticism, extraversion
or neuroticism or in emotion-focused, problem-focused or help-seeking
coping strategies. Again, given the contribution of genetic and exposure
to shared family environment also to personality traits and coping style
(Jami et al., 2021), offspring from the same family are more likely to
share these traits and coping styles than offspring from two different
families.

With respect to the perception of family-related characteristics,
previous high-risk research comparing children across families has
yielded conflicting findings with some studies emphasizing the protec-
tive value for mental health of positive family functioning or emotional
relationships (Maciejewski et al., 2018; Menculini et al., 2020), whereas
other studies did not find inter-group differences (Stapp et al., 2020).
Our results revealed that neither the PBI (mother/father care, encour-
agement of freedom, and denial of autonomy), nor the FAS-30
(expressed emotions in family relationships), nor the FACES III
(perceived cohesion and adaptability), were associated with the subse-
quent development of mood disorders, suggesting that previously pub-
lished positive findings could have been confounded by genetic or
environmental factors shared by siblings, which could have shaped the
child’s perception of the assessed family-related characteristics. These
findings do coincide with those of our recent prospective analysis
(Moulin et al., 2022), which also used the PBI and the FACES III
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questionnaires, in the whole sample of affected versus unaffected fam-
ilies, to not show any association of the perception of familial factors
with offspring mood disorder outcomes. Taken together, the results of
our two studies seem to suggest that the perception of familial factors do
not play a key role in the development of mood disorders. Comparisons
remain difficult as in our study, questionnaires were filled in by the
offspring themselves before the onset of the mood disorder, whereas
most previous research used questionnaires that had been filled in by
already affected offspring or else by their parents (Stapp et al., 2020).

4.1. Limitations of the study

First, one important limitation is the small sample size involving low
statistic power to detect group differences. However, despite the limited
statistical power we could identify variables associated with the devel-
opment of subsequent mood disorders in offspring. The power available
in a sibling comparison design depends on the prevalence of both
exposure and outcome, as well as on their association with each other,
and is thus difficult to establish (Frisell, 2021). Second, we cannot
exclude the attenuation of associations due to random measurement
error of the within-pair estimates, which could be higher than the un-
paired estimates of more traditional offspring studies (Frisell et al.,
2012) and may have further diminished our ability to detect
between-group differences. Third, the temperament dimensions
approach — withdrawal and rhythmicity of daily habits entailed low
reliability estimates (Cronbach alpha coefficients). However, the bias
resulted from this potential measurement error was likely to be
non-differential (conservative).

4.2. Conclusion and future outlook

We have identified three dimensions of temperament that distin-
guished offspring who have subsequently developed mood disorders
from those who have not within families of a parent with BPD, sug-
gesting that higher task-orientation, higher rhythmicity of habits and
higher approach to novelty may in fact be precursors of the development
of mood disorders. Through their ability to adjust for factors shared
within families, sibling-pair studies are a useful method for identifying
individual and non-shared familial risk factors in offspring. However,
given that such studies generally suffer from low sample size data based
on this approach, similar studies need to be combined worldwide.
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