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Abstract 

Background:  The factors involved in the transmission of mood disorders are only partially elucidated. Aside from 
genes, the family environment might play a crucial role in parent–child transmission. Our goals were to (1) assess the 
associations of parental bipolar disorder (BPD) and Major Depressive Disorder (MDD) with individual or shared family 
environmental factors, including traumatic events in offspring, parental separation, family cohesion and parental 
attitudes; and 2) test whether these factors were mediators of the association between exposure to parental mood 
disorders and the onset of these disorders in offspring.

Methods:  The sample stems from an ongoing family high-risk study of mood disorders conducted in the French-
speaking part of Switzerland. Given the strong impact of the age of onset of parental disorders on their transmission 
to children, parental disorders were dichotomized according to the onset (cut-off 21 years). Probands with early-onset 
(n = 30) and later-onset BPD (n = 51), early-onset (n = 21) and later-onset MDD (n = 47) and controls (n = 65), along 
with their spouses (n = 193) and offspring (n = 388; < 18 years on study inclusion), were assessed over a mean follow-
up duration of 14 years (s.d: 4.6). The environmental measures were based on reports by offspring collected before the 
onset of their first mood episode.

Results:  Offspring of probands with later-onset BPD and offspring of probands with both early-onset and later-onset 
MDD reported traumatic events more frequently than comparison offspring, whereas exposure to parental separation 
was more frequent in all groups of high-risk offspring. Moreover, several familial environment scores including parent‑
ing attitudes differed between offspring of probands with BPD and comparison offspring. However, none of these 
factors were mediators of the parent–child transmission of BPD. Among the environmental factors, traumatic events 
were shown to be modest mediators of the transmission of early-onset MDD.

Conclusions:  Our data do not support the implication of the assessed environmental factors in the parent–
child transmission of BPD. In contrast to BPD, traumatic events partially mediate the parent–child transmission of 
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Introduction
Although mood disorders and particularly bipolar-I 
disorder have a strong familial component (Merikangas 
et al. 2014; Vandeleur et al. 2014), the factors involved 
in the parent–child transmission of these disorders are 
only partially elucidated, which impedes prevention 
(Stapp et al. 2020a). Indeed, the identification of modi-
fiable risk and protective factors associated with the 
development of psychiatric disorders among offspring 
of affected parents is critical to enhance primary or 
secondary prevention (Stapp et  al. 2020a). Aside from 
genetic transmission, the family environment might 
play a crucial role in the parent–offspring transmis-
sion of mood disorders (Beardslee et  al. 2011; Men-
culini et  al. 2020). Indeed, children growing up in the 
homes of parents with psychiatric disorders may be 
exposed to detrimental familial environments in terms 
of dysfunctional family dynamics, poor parental rear-
ing and early adversity (Menculini et al. 2020; Johnson 
et  al. 2001). Mostly cross-sectional research has con-
sistently shown the familial environment of parents 
with bipolar disorders (BPD), or of youngsters affected 
by BPD themselves, to entail more interpersonal dif-
ficulties including lower cohesion and higher conflict, 
respectively, compared to families with no psychiatric 
disorders (review Stapp et al. 2020a). Recently, one pro-
spective high-risk study showed parental BPD as well 
as other parental disorders to predict family impair-
ment, cohesion gradually decreasing and conflict levels 
increasing from childhood across adolescence (Sha-
lev et  al. 2019). Poor parental rearing was associated 
with both internalizing and externalizing problems 
among offspring of affected parents (Iacono et al. 2017; 
Lau et  al. 2018) and the community (Eun et  al. 2018), 
whereas poor parent–child relationships associated 
with childhood maltreatment by age 11 predicted the 
onset of Major Depressive Disorders (MDD) among 
offspring from a large community study (Wilson et  al. 
2014). Furthermore, physical or sexual abuse in par-
ticular, which have frequently been reported in families 
of parents with mood disorders, have been shown to 
have lasting detrimental effects on offspring mental and 
physical health across the lifespan (Stapp et  al. 2020b, 
reviews: Aas et  al. 2016; Palmier-Claus et  al. 2016), 
whereas the combination of a familial loading for psy-
chiatric disorders across two generations and endured 

childhood adversity was associated with an earlier 
onset of BPD in a retrospective clinical study of adult 
outpatients with BPD (Post et al. 2016).

However, many studies on familial environmental fac-
tors were conducted once offspring had already started 
to develop psychopathology, which could have had an 
impact on the familial environment and influenced 
the child’s assessment of this environment. Moreo-
ver, in most studies familial environmental factors were 
assessed using parental reports, which may have been 
influenced by the parental disorder. Therefore, there is a 
need of prospective studies that assess the family envi-
ronment according to the offspring’s perspective (Backer 
et al. 2017), prior to the onset of their mood psychopa-
thology. The few longitudinal studies on this topic (for an 
overview of longitudinal clinical high-risk studies study-
ing the role of environmental factors in the transmission 
of mood disorders, see Table  1) suggested that higher 
perceived neglect from mothers (Doucette et al. 2016) or 
stressful life events (Kemner et al. 2015) in families with 
a parent with BPD, and adverse events including separa-
tion from parents in families with a parent with depres-
sion liability (Zimmermann et  al. 2008), predicted the 
incidence of mood psychopathology in offspring. How-
ever, these studies generally focused on one or only a few 
factors at a time, whereas it is likely that a series of envi-
ronmental factors simultaneously exert their influence on 
the development of offspring psychopathology (Barker 
et  al. 2012). Moreover, many existing studies have not 
taken parental comorbidity or spouse psychopathology 
into account (Stapp et  al. 2020a), which may also affect 
the familial environment and increase the risk of devel-
oping psychopathology. We could not identify any recent 
studies of offspring of parents with MDD recruited in 
clinical settings that studied the role of the family envi-
ronment in parent–child transmission.

Using data from a longitudinal high-risk study, we 
therefore aimed to characterize the role of a series of 
individual and familial environmental factors, reported 
by offspring prior to the onset of mood episodes, in the 
well-established parent–child transmission of BPD and 
MDD. More specifically, our goals were to (1) assess the 
association between parental BPD or MDD and indi-
vidual and familial environmental factors including 
traumatic events in offspring, parental separation, fam-
ily cohesion and parental attitudes, and (2) test whether 

early-onset MDD, which has important implications for intervention and prevention. Early therapeutic efforts in 
offspring exposed to these events are likely to reduce their deleterious impact on the risk of subsequent MDD.

Keywords:  Offspring of bipolar parents, Offspring of depressed parents, Family environment, Trauma, Parental 
separation
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these factors were mediators of the previously docu-
mented parent–child transmission of BPD and MDD. 
Given that, in accordance with previous research on early 
onset BPD (review Carlson and Pataki 2016), we had 
already documented the significant impact of an early 
age of onset of the parental BPD on the risk of BPD in 
offspring (Preisig et al. 2016), and given that research has 
also found a higher risk of MDD among offspring of par-
ents with an early onset of MDD (Weissman et al. 1988), 
parental BPD and MDD were dichotomized in our analy-
ses according to the age of onset.

Methods
Sample
The sample stems from a large family study of mood dis-
orders conducted in the French-speaking part of Switzer-
land (Vandeleur et  al. 2014). We included the probands 
with participating offspring younger than 18  years at 
study intake in our offspring study. The methodology 
of this high-risk offspring study (named the Lausanne-
Geneva cohort study of offspring of parents with mood 
disorders) has been described in detail (Vandeleur et al. 
2017). Briefly, probands with mood disorders were con-
secutively 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 diag-
nosis of bipolar-I, bipolar-II, schizoaffective bipolar dis-
order or MDD, and (2) having at least one participating 
biological child, aged 6.0 to 17.9  years at study intake. 
Inclusion criteria for the comparison probands, who were 
recruited from the orthopedic departments of Lausanne 
and Geneva, were: (1) the absence of a lifetime mood or 
psychotic disorder, and (2) the same inclusion criterion 
for offspring as that of the mood disorder cases. An effort 
was also made to interview all biological co-parents of 
offspring, a total of 123 co-parents having participated 
in direct interviews (64%). Parents and offspring were 
invited to take part in follow-up assessments at predeter-
mined ages of the offspring (7, 10, 13, 16, 19, 22, 25, 28, 
31, 34, 37 and 40 years). The selection of the study sample 
is depicted in Fig. 1. The description of the assessments at 
the predefined ages over the follow-up period is provided 
in Fig. 2.

Offspring who were included in our analyses and those 
who were not did not differ by sex, but those who partici-
pated were younger in age (9.8 vs. 11.3  years, b = − 1.4, 
95% CI − 2.2; − 0.7, p < 0.001) and were less likely to pre-
sent major depressive episodes (7.7% vs. 12.3%, OR = 2.0; 
95% CI 1.1; 3.7, p < 0.05) according to the family history 
information provided by their parents. They did not dif-
fer regarding the likelihood of having any other psychiat-
ric disorder.

Procedures
Diagnostic assignment
Information on parents and adult offspring was obtained 
using the French version (Preisig et  al. 1999) of the 
semi-structured Diagnostic Interview for Genetic Stud-
ies (DIGS) (Nurnberger et  al. 1994) and offspring 
younger than 18  years were directly interviewed using 
a French translation of the Kiddie-Schedule for Affec-
tive Disorders and Schizophrenia-Epidemiologic version 
(K-SADS-E) (Orvaschel et al. 1982). In addition to direct 
interviews, information on children and parents was sys-
tematically elicited from all participants from the age of 
15  years using the Family History-Research Diagnostic 
Criteria (FH-RDC) (Andreasen et al. 1977). The reliabil-
ity of the French translation of the DIGS (Preisig et  al. 
1999; Berney et al. 2002), the reliability of the K-SADS-E 
(Orvaschel et al. 1982; Chambers et al. 1985; Vandeleur 
et al. 2012), and the validity of the French version of the 
FH-RDC (Rothen et al. 2009; Vandeleur et al. 2015) have 
been extensively tested. Interviewers were required to 
be at least bachelor-level psychologists and were trained 
over a 1- to 2-month period. They were blind to the dis-
ease status of the other family members. Each interview 
was reviewed by a senior psychologist to ensure data 
quality and accuracy.

Diagnoses were made over lifetime using a best-esti-
mate procedure (Leckman et  al. 1982), which relied on 
the combination of information from direct interviews, 
family history report(s), and medical records where avail-
able. Mood episodes and disorders were based on the 
DSM-5 whereas other mental disorders were diagnosed 
according to the DSM-IV. Age of onset in probands was 
based on the age of the first described full mood episode 
(mania, hypomania or major depressive episode (MDE) 
(Preisig et al. 2016).

Assessment of environmental factors

a.	 Childhood trauma and familial factors assessed by 
direct interview

	 As part of the post-traumatic stress disorder (PTSD) 
section of the K-SADS-E, the following childhood 
traumatic events were documented in offspring: vic-
tim of accident or severe catastrophe (car accident, 
other accident, fire, witness of a disaster), violent 
crime, sexual abuse and physical abuse or witnessing 
trauma to others (accident, violent crime, domes-
tic violence). The variable was taken from the first 
assessment, if this assessment preceded the onset of 
the first mood episode. Similarly, the variable “paren-
tal separation” was derived from information of the 
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No direct interview before age 18
n = 172

Only one assessment
n = 25

At least two time points
n = 388

Offspring of 
probands 
with BPD
n = 147

Offspring of 
probands with 

MDD 
n = 122

Offspring of 
control 

probands 
n = 119

Direct interview before age 18 
n = 413

Offspring of probands with mood 
disorders and controls aged 7 to 18

years
n = 585

Fig. 1  Flow chart of the sample selection of offspring of parents with mood disorders and controls. BPD bipolar disorders, MDD major depressive 
disorders

Fig. 2  Assessments in offspring (n = 388). Mean follow-up length: 14 yrs (s.d. 4.6 yrs)
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first K-SADS interview. When a mood episode was 
already diagnosed at this assessment, parental sepa-
ration status prior to this episode was established 
either from the child’s first DIGS interview, which 
contains the date of parental separation, or from the 
parents’ family history interviews that also collected 
information about with whom they lived at that time. 
The socio-economic status (SES) of the families was 
determined by the parental reports of the profes-
sional category and the level of education of each 
spouse of the household according to the Hollings-
head Index (Hollingshead 1975).

b.	 Familial environment factors assessed with self-
reports

	 Familial cohesion and the perception of maternal 
or paternal attitudes were assessed using the Family 
Adaptability and Cohesion Evaluation Scales version 
III (FACES III) (Olson et  al. 1985) and the Paren-
tal Bonding Instrument (PBI) (Parker et  al. 1979), 
respectively. These self-report questionnaires were 
completed in any assessment of offspring who were 
at least 10  years old. We only used data assessed 
prior to the onset of the first mood episode. Famil-
ial cohesion according to the FACES III is assessed 
by 10 questions. The Cronbach alpha of the French 
version of this scale was 0.78 (Vandeleur et al. 1999). 
The French version of the PBI revealed three fac-
tors in adolescents: “care”, “denial of autonomy” and 
“encouragement of freedom” (Tercier et al. 2011). The 
latter two factors partitioned the original “protection” 
factor into a negative pole (denial of autonomy) and a 
positive pole (encouragement of freedom). The Cron-
bach alphas were 0.88, 0.75 and 0.77 for the mother 
care, denial of psychological autonomy and encour-
agement of behavioral freedom factors, and 0.90, 0.74 
and 0.77 for each of the father factors, respectively.

Data analysis
Parental BPD and MDD were dichotomized in our anal-
yses according to the age of onset (before vs. after the 
age 21  years) (Preisig et  al. 2016). Univariate between-
group analyses for categorical and continuous variables 
were performed using chi-square tests or ANOVA, 
respectively.

Association between parental early and later‑onset BPD 
or early and later‑onset MDD and individual and familial 
environmental factors
Associations between the proband’s mood disorder sta-
tus and early trauma in offspring, parental separation, 
familial cohesion and parental attitudes were established 
using generalized linear mixed models (first study goal). 
These models were adjusted for sex and age of offspring, 

number of assessments in offspring, sex and age of 
probands, SES of the family, proband non-mood disor-
ders (anxiety disorders, alcohol/ drug, abuse/depend-
ence) and spouse mood (bipolar and unipolar) and 
non-mood disorders, as well as intra-familial correlations 
(varying number of offspring across families).

Mediation analysis
We tested whether the individual or familial environ-
mental factors were mediators of the association between 
exposure to parental mood disorders and the onset of 
mood disorders in offspring according to the four crite-
ria postulated by Baron and Kenny (1986) and the defi-
nitions of MacKinnon, Krull and Lockwood (MacKinnon 
et  al. 2000). According to these four criteria, mediation 
exists if: (1) independent (exposure to parental mood dis-
order) and dependent variables (onset of mood disorders 
in offspring) are associated; (2) independent variable and 
mediator (individual or familial environmental factors) 
are associated (first study goal); (3) mediator and depend-
ent variable are associated; and (4) after adjustment for 
the effect of the mediator, mediator and dependent vari-
able remain significantly associated but independent and 
dependent variables are either no longer associated (full 
mediation), or still associated but reduced in strength 
(partial mediation).

The associations between the individual or familial 
environmental factors and the onset of BPD or MDD 
in offspring were tested in one overall model for each 
outcome, using Cox regression models (Therneau et  al. 
2003), adjusting for sex of offspring, number of assess-
ments in offspring as well as for SES and intra-familial 
correlations (3rd criterion of Baron and Kenny).

The prospective associations between proband mood 
disorder status and the onset of (hypo)manic episodes or 
MDD in the offspring, before (1st criterion of Baron and 
Kenny) and after adjustment for potential mediators (4th 
criterion of Baron and Kenny), were established using 
Cox regression models (Therneau et  al. 2003). Potential 
mediators were tested if the previous analysis had shown 
them to be associated with both parental mood disorder 
status and the risk of mood disorders in offspring at the 
lenient p < 0.1 level of significance. These models were 
adjusted for sex of offspring, number of assessments in 
offspring, sex and age of probands, SES of the family, 
proband non-mood disorders, spouse mood and non-
mood disorders, and intra-familial correlations.

In models using diagnostic data in co-parents, 100 mul-
tiple imputations were performed using the MissForest 
procedure based on random forests (Stekhoven and Buh-
lmann 2012) for missing data (n = 21). Similarly for mod-
els using data from self-reports as independent variables, 
missing data on parental separation (n = 9), the FACES 
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III, PBI proband or PBI spouse (42–45% missing data 
depending on the subscale) were imputed. To control for 
consistency of results, these models were repeated using 
a reduced sample without any imputations.

All analyses were conducted using the Statistical Anal-
ysis System, version 9.4 (SAS Institute, Inc., Cary, NC, 
USA), and the statistical analyses environment R (R Core 
Team. R Foundation for Statistical Computing, Vienna, 
Austria. http://​www.R-​proje​ct.​org/).

Results
Description of the cohort
The average number of assessments of the 388 off-
spring 5.1 (s.d. = 1.6; range: 2–9) with a mean duration 
of 14.0  years of follow-up (s.d.: 4.6). More than 80% of 
the offspring assessments relied on direct interviews. 
The mean offspring age at the first and last assess-
ment was 9.9  years (s.d. = 4.4  years) and 23.9  years 
(s.d. = 6.5 years), respectively. Table 2 shows the charac-
teristics of probands, spouses and offspring as a function 
of the proband’s mood disorder status. Probands differed 
in terms of age, SES, lifetime history of anxiety and alco-
hol use disorders. The spouses grouped according to the 
proband’s mood disorder status only differed by lifetime 
alcohol use disorders, whereas offspring differed by the 
age of the last assessment, number of assessments or 
interviews, and follow-up duration.

Associations between proband mood disorder status 
and individual/familial environmental factors
Among all offspring, 21.4% had experienced one or 
more traumatic events of which 12.6% were accidents, 
4.4% were violent crime, 3.4% were sexual abuse, 4.6% 
were physical abuse and 18.0% were witnessing domes-
tic violence or accidents to others. Almost half of these 
offspring (45.8%) had experienced two or more of these 
events until the last time of reporting. Table  3 shows 
that offspring of probands with later onset BPD and off-
spring of probands with early-onset and later onset MDD 
reported having had traumatic events more frequently 
than offspring of comparison probands. Offspring of all 
groups of probands with mood disorders had also been 
exposed to parental separation more frequently than off-
spring of controls. Additionally, offspring of probands 
with early onset BPD scored lower on family cohesion. 
Regarding parental attitudes, lower parental care was 
reported by offspring for both probands with early onset 
BPD and their spouses compared to offspring of con-
trols. Offspring of probands with later onset BPD also 
reported lower care for co-parents. Interestingly, these 
offspring reported lower and not higher levels of denial of 
autonomy for both of their parents. In addition, a trend 
was found for lower family cohesion scores in offspring 

of probands with later onset MDD compared to offspring 
of controls.

Associations between exposure to individual/familial 
environmental factors and the onset of (hypo)manic 
episodes or MDD in offspring
According to Table  4 only childhood trauma was a sig-
nificant predictor of MDD in offspring, whereas paren-
tal separation was a predictor of mania/hypomania in 
offspring, on the trend level. The results did not change 
when analyses were restricted to offspring with unim-
puted data (results not shown).

Associations between proband mood disorder status 
and onset of (hypo)manic episodes or MDD in the offspring 
before and after adjustment for potential mediators
According to the previous analyses, only two variables 
met predefined criteria for potential mediators: parental 
separation for the association between parental BPD and 
the onset of (hypo)manic episodes in offspring and trau-
matic events for the association between parental MDD 
and the emergence of this disorder in offspring. Table 5 
reveals that the HR for the strong association between 
early-onset parental BPD and the emergence of (hypo)
manic episodes in offspring (Model 1) only diminished 
of 15.0% from 8.0 to 6.8 after the introduction of the 
effect of parental separation and remained highly signifi-
cant, whereas parental separation was not significantly 
associated with the emergence of (hypo)manic episodes 
in offspring (Model 2). Similarly, the HR for the initially 
significant association between early-onset MDD in par-
ents and MDD in offspring (Model 1) decreased of 21.1% 
from 1.9 to 1.5 after the introduction of the effect of trau-
matic events into the model for MDD (Model 2). Despite 
this rather modest decrease of the HR for the associa-
tion between early-onset MDD in parents and MDD in 
offspring, this association failed to reach the level of sta-
tistical significance after the introduction of the effect 
of traumatic events, whereas traumatic events remained 
significantly associated with the risk of MDD in offspring.

Discussion
Using data from a controlled prospective high-risk 
study including offspring of parents with BPD and 
MDD, this is the first paper to simultaneously test 
the role of a series of adverse environmental factors, 
reported by offspring still exempt of mood disorders, 
on the well -established parent–child transmission of 
mood disorders including information from both par-
ents. The most salient findings of the current study 
were that (1) offspring of parents with BPD or MDD 
reported several adverse environmental factors more 
frequently than offspring of controls, (2) these factors 

http://www.R-project.org/
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Table 2  Sample characteristics

BPD bipolar disorder, MDD major depressive disorder, yrs years, sd standard deviation, n.s. not statistically significant
a A value of 3 represents an SES of III (middle class) on the Hollingshead Scale
b Includes generalized anxiety disorder, social phobia, panic disorder, or agoraphobia
c This information was derived for 21 spouses with otherwise missing data

Probands (N = 214) BPD onset < 21 yrs 
(n = 30)

BPD onset > 21 yrs 
(n = 51)

MDD onset < 21 yrs 
(n = 21)

MDD onset > 21 yrs 
(n = 47)

Comparison 
(n = 65)

Statistic p

Socio-demographic factors

 Age (yrs), mean 
(s.d.)

38.3 (7.3) 41.5 (6.0) 37.9 (5.5) 42.4 (7.8) 41.1 (6.8) F4 = 2.7 0.032

 Female, % 60.0 54.9 71.4 53.2 43.1 χ2
4 = 6.1 n.s

 Socio-economic 
status, mean (s.d.)a

3.0 (1.1) 3.3 (1.0) 2.8 (1.1) 2.8 (1.0) 3.4 (1.1) F4 = 2.8 0.025

Non-mood disorders at baseline, %

 Any anxiety 
disordersb

30.0 29.4 47.6 42.6 6.2 χ2
4 = 24.9 < 0.001

 Alcohol abuse or 
dependence

26.7 27.5 33.3 51.1 9.2 χ2
4 = 24.3 < 0.001

 Illicit substance 
abuse or depend‑
ence

23.3 17.7 9.5 19.2 7.7 χ2
4 = 5.8 n.s

Spouses (N = 193) Spouses of 
probands with 
BPD onset < 21 yrs 
(n = 27)

Spouses of 
probands with 
BPD onset > 21 yrs 
(n = 46)

Spouses of 
probands with MDD 
onset < 21 yrs (n = 17)

Spouses of 
probands with MDD 
onset > 21 yrs (n = 42)

Spouses of 
comparison 
probands (n = 61)

Socio-demographic factors

 Age (yrs), mean (s.d.) 40.8 (9.0) 43.1 (7.7) 44.3 (8.0) 42.4 (6.2) 43.1 (7.9) F4 = 0.7 n.s

Femalec, % 40.0 45.1 28.6 46.8 56.9 χ2
4 = 6.1 n.s

Interviewedc (%) 50.0 60.8 42.9 53.2 66.2 χ2
4 = 5.1 n.s

Spouse’s disorders at baseline, %

 Any bipolar disorder 11.1 6.5 5.9 9.5 1.6 χ2
4 = 4.1 n.s

 Any depressive 
disorder

22.2 34.8 41.2 28.6 29.5 χ2
4 = 2.3 n.s

 Any anxiety 
disordersb

29.6 10.9 17.7 23.8 14.8 χ2
4 = 5.4 n.s

 Alcohol abuse or 
dependence

18.5 23.9 35.3 23.8 6.6 χ2
4 = 10.6 < 0.05

 Illicit substance 
abuse or depend‑
ence

7.4 4.4 0 11.9 3.3 χ2
4 = 5.0 n.s

Offspring (N = 388) Offspring of 
probands with BPD 
onset < 21 yrs (n = 52)

Offspring of 
probands with BPD 
onset > 21 yrs (n = 95)

Offspring of 
probands with MDD 
onset < 21 yrs (n = 40)

Offspring of 
probands with MDD 
onset > 21 yrs (n = 82)

Offspring of 
comparison 
probands 
(n = 119)

Socio-demographic factors

 Age at first follow-
up (yrs), mean (s.d.)

8.6 (5.1) 10.9 (4.1) 8.8 (3.4) 10.7 (3.9) 9.3 (4.8) F4 = 2.2 n.s

 Age at last follow-
up (yrs), mean (s.d.)

21.6 (7.3) 26.7 (5.6) 21.7 (4.4) 23.5 (6.4) 23.6 (6.8) F4 = 4.0 0.004

 Girls, % 61.5 47.4 67.5 45.1 46.2 χ2
4 = 9.4 n.s

 Number of assess‑
ments (%)

4.9 (1.7) 5.6 (1.6) 4.7 (1.1) 4.7 (1.6) 5.4 (1.6) F4 = 6.0 < 0.001

 Number of direct 
interviews (%)

3.8 (1.8) 4.8 (1.9) 3.9 (1.4) 3.8 (1.8) 4.2 (1.9) F4 = 4.3 < 0.01

 Duration of follow-
up [yrs], mean (s.d.)

13.0 (5.2) 15.8 (4.5) 12.9 (3.3) 12.8 (4.1) 14.3 (4.7) F4 = 6.7 < 0.001
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did not account for the strong association between 
parental BPD with early onset and the elevated risk 
of (hypo)manic episodes in offspring, whereas there 
was evidence for partial mediation of the association 
between parental MDD with early onset and the ele-
vated risk of MDD in offspring via traumatic events.

Associations between proband mood disorder status 
and individual/familial environmental factors
The associations observed between mood disorders in 
parents and an elevated frequency of childhood trauma 
and parental separation in their offspring as well as low 

family cohesion and unfavorable parental attitudes in 
these families are consistent with findings from previous 
research. Indeed, childhood trauma has been frequently 
documented in families of patients with BPD (Aas et al. 
2016) and in families of mothers with MDD (Najman 
et  al. 2017), whereas parental separation was frequently 
observed in families with parental depression (Beardslee 
et  al. 2011). Moreover, parental BPD has consistently 
been found to be associated with lower parent-reported 
cohesion when compared to parents without psychiatric 
disorders (Stapp et  al. 2020a). Similarly, families of par-
ents affected by mood disorders revealed poor parental 

Table 3  Individual or familial environmental factors according to offspring by proband mood disorder status

Statistically significant values are in bold

BPD bipolar disorder, MDD major depressive disorder, yrs years, m mean score, SD standard deviation, OR odd ratio, β beta estimate, 95% CI 95% confidence intervals
a Models adjusted for sex, age and number of assessments in offspring, sex and age in proband, socio-economic status of the family, proband non-mood disorders 
and spouse mood and non-mood disorders (one single model for each outcome variable, imputed for missing spouse disorders)

***p < 0.001

**p < 0.01

*p < 0.05

°p < 0.1

Proband diagnostic status

BPD onset < 21 yrs BPD onset > 21 yrs MDD onset < 21 yrs MDD onset > 21 yrs Comparison

%/m (SD) ORa or βa (95% 
CI)

%/m (SD) ORa or βa (95% 
CI)

%/m (SD) ORa or βa 
(95% CI)

%/m (SD) ORa or βa 
(95% CI)

%/m (SD)

Childhood adversity

 Traumatic 
events 
(N = 388)

21.2 OR = 2.0 (0.7, 
5.4)

28.4 OR = 2.5* (1.1, 
5.5)

30.0 OR = 3.2* (1.1, 
9.4)

24.4 OR = 2.6* (1.0, 
6.8)

10.9

Family environment

 Parental 
separation 
(N = 388)

69.2 OR = 3.1** 
(1.4, 6.9)

76.8 OR = 5.2*** 
(2.6, 10.3)

75.0 OR = 3.5* (1.3, 
9.1)

67.1 OR = 3.5** 
(1.7, 7.4)

40.3

 Family 
cohesion 
(N = 224)

31.4 (8.7) β = − 5.3** 
(− 8.9, − 1.7)

35.2 (7.4) β = − 0.8 (− 3.3, 
1.8)

34.3 (7.1) β = − 0.0 
(− 4.1, 4.1)

32.8 (7.8) β = − 3.1° 
(− 6.3, 0.2)

36.3 (7.6)

Parental attitudes

 Proband (N = 221)

  Care 25.7 (7.5) β = − 5.0*** 
(− 7.7, − 2.4)

28.8 (6.2) β = − 1.3 
(− 3.3,0.7)

29.4 (4.3) β = − 0.9 
(− 4.1,2.2)

28.4 (6.4) β = − 1.6 
(− 4.1,0.9)

29.8 (5.2)

  Denial of 
autonomy

6.1 (4.5) β = 1.0 (− 0.9, 
2.8)

3.9 (3.2) β = − 1.4* 
(− 2.7, − 0.1)

5.8 (3.2) β = 0.0 (− 2.1, 
2.1)

5.7 (4.4) β = − 0.3 
(− 2.0, 1.4)

5.4 (3.9)

  Encourage‑
ment of 
freedom

12.2 (4.0) β = − 0.4 (− 2.0, 
1.3)

12.9 (3.2) β = 0.6 (− 0.6, 
1.8)

13.3 (3.2) β = 0.7 (− 1.2, 
2.6)

12.6 (3.9) β = 0.3 (− 1.2, 
1.8)

12.1 (3.6)

 Spouse (N = 223)

  Care 26.3 (8.4) β = − 4.1** 
(− 7.2, − 1.0)

26.9 (6.6) β = − 2.7* 
(− 5.0, − 0.4)

29.5 (5.7) β = − 0.6 
(− 4.2, 3.0)

28.6 (6.3) β = − 0.8 
(− 3.7, 2.1)

29.3 (6.6)

  Denial of 
autonomy

5.1 (3.5) β = − 0.4 (− 2.2, 
1.4)

3.9 (3.4) β = − 1.6* 
(− 3.0, − 0.3)

6.4 (4.5) β = 1.3 (− 0.8, 
3.4)

5.0 (4.1) β = − 0.3 
(− 2.0, 1.4)

6.0 (4.1)

  Encourage‑
ment of 
freedom

12.5 (4.2) β = − 0.2 (− 1.7, 
1.4)

12.3 (3.4) β = − 0.4 (− 1.5, 
0.8)

12.0 (4.0) β = − 1.0 
(− 2.8, 0.8)

13.7 (3.0) β = 1.2 (− 0.2, 
2.7)

12.2 (3.1)
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rearing, reported by parents (Iacono et  al. 2017) and 
offspring (Lau et al. 2018). Our results are essentially in 
line with these previous findings. Indeed, except for the 

children of patients with early-onset BPD, offspring of 
patients with mood disorders were more likely to report 
childhood adversity than offspring of controls at least on 

Table 4  Onset of mood episodes or disorders in offspring by preceding individual or familial environmental factors

Statistically significant values are in bold

MDD major depressive disorder, m mean value, SD standard deviation, HR hazard ratios, 95% CI 95% confidence intervals

***p < 0.001

**p < 0.01

°p < 0.1
a One overall model for the two offspring outcomes with imputations for mediating variables, adjusted for sex and number of assessments in offspring, and SES of the 
family
b Excluding offspring with mania/hypomania

Mania/hypomania onset in offspring MDD onset in offspringb

Yes No HRa (95% CI) Yes No HRa (95% CI)

%/m (SD) %/m (SD) %/m (SD) %/m (SD)

N = 42 N = 346 N = 181 N = 165

Childhood adversity

 Traumatic events 33.3 19.9 1.3 (0.7, 2.7) 35.4 3.0 2.8*** (2.0, 3.8)
Family environment

 Parental separation 78.6 60.4 2.2° (1.0, 4.7) 65.2 55.2 1.1 (0.8, 1.6)

 Family cohesion 34.8 (5.0) 34.7 (7.9) 1.0 (0.9, 1.1) 35.1 (8.1) 34.5 (7.9) 1.0 (1.0, 1.0)

Parental attitudes

 Proband

  Care 28.5 (5.2) 28.9 (6.0) 1.0 (0.6, 1.5) 28.9 (6.1) 28.8 (6.0) 1.0 (0.8, 1.2)

  Denial of autonomy 4.3 (3.2) 5.2 (3.9) 1.0 (0.6, 1.5) 5.1 (3.7) 5.4 (4.1) 1.0 (0.8, 1.3)

  Encouragement of freedom 13.6 (2.3) 12.4 (3.6) 1.0 (0.6, 1.5) 12.9 (3.8) 12.2 (3.5) 1.0 (0.8, 1.3)

 Spouse

  Care 27.6 (4.3) 28.3 (6.9) 1.1 (0.7, 1.7) 28.2 (6.9) 28.4 (6.9) 1.0 (0.8, 1.3)

  Denial of autonomy 5.2 (3.4) 5.2 (4.0) 1.1 (0.7, 1.6) 5.2 (4.1) 5.3 (4.0) 1.1 (0.8, 1.3)

  Encouragement of freedom 13.4 (2.9) 12.4 (3.4) 1.1 (0.7, 1.6) 12.8 (3.2) 12.2 (3.6) 1.0 (0.8, 1.3)

Table 5  Onset of episodes/disorders in offspring by proband status with or without adjustment for potential mediators

Statistically significant values are in bold

BPD bipolar disorder, MDD major depressive disorder, HR hazard ratios, 95% CI 95% confidence intervals
a Model 1 (imputed) with no mediators, adjusted for sex, age and number of assessments in offspring, sex and age in proband, socio-economic status of the family, 
proband alternate and non-mood disorders, spouse mood and non-mood disorders and intra-familial correlations
b Models (imputed) successively including potential mediators, adjusted for the same variables as Model 1
c Offspring with mania/hypomania excluded

Mania/hypomania onset in offspring MDD onset in offspringc

Model 1a Model 2b Model 1a Model 2b

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p

Parental mood disorder

 BPD onset < 21 yrs 8.0 (3.1–20.7) < 0.001 6.8 (2.6–18.1) 0.001 1.1 (0.6–2.0) 0.790 1.0 (0.6–1.9) 0.941

 BPD onset > 21 yrs 1.1 (0.4–3.0) 0.930 0.9 (0.3–2.6) 0.824 0.9 (0.6–1.4) 0.710 0.8 (0.5–1.3) 0.366

 MDD onset < 21 yrs 1.4 (0.3–5.6) 0.668 1.2 (0.3–4.8) 0.843 1.9 (1.1–3.2) 0.026 1.5 (0.8–2.6) 0.191

 MDD onset > 21 yrs 0.6 (0.2–2.5) 0.514 0.5 (0.1–2.2) 0.384 1.3 (0.8–2.1) 0.402 1.1 (0.6–1.8) 0.783

Potential mediators

Traumatic events – – – – – – 2.5 (1.7–3.6) < 0.001
Parental separation – – 1.8 (0.8–4.2) 0.160 – – – –
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the trend level. Similarly, the offspring of all four groups 
of affected parents experienced parental separation more 
frequently than offspring of controls. In addition, off-
spring of parents with early onset BPD reported lower 
family cohesion and lower parental care compared to 
offspring of controls. The offspring of parents with later 
onset BPD also reported a lower level of care from the 
co-parent, but also lower levels of denial of psychological 
autonomy from both parents—an indicator of favorable 
parental attitudes.

Mediators of the association between BPD in parents 
and the risk of (hypo)manic episodes in offspring
Our study revealed a strong parent–child transmission 
of BPD, which was restricted to the families of patients 
with early-onset BPD. However, despite more frequent 
reporting of traumatic events and unfavorable fam-
ily characteristics by offspring of parents with BPD, our 
data did not support a significant mediation of this par-
ent–child transmission via these factors. This was due to 
the fact that none of the factors associated with having 
a parent with BPD was significantly associated with the 
subsequent development of (hypo)manic episodes in off-
spring. Although parental separation was associated with 
the emergence of (hypo)manic episodes in offspring on 
a trend level, the inclusion of this variable in the model 
only modestly diminished the HR for the association 
between parental early-onset BPD and the emergence 
of (hypo)manic episodes in offspring, which remained 
highly significant.

Our data suggesting that prospectively assessed trau-
matic events are not a risk factor for the subsequent 
onset of BPD in offspring of parents with BPD, are con-
sistent with the results of the Pittsburgh Bipolar Off-
spring Study (BIOS), in which a history of physical and/
or sexual abuse was not associated with the develop-
ment of offspring BPD among high-risk offspring (Gold-
stein et al. 2010). However, these findings contrasts with 
those of other previous studies (Menculini et  al. 2020). 
Recently, the Dutch Bipolar Offspring Study showed that 
emotional maltreatment from parents reported by the 
offspring was associated with the development of mood 
disorders among high-risk offspring (Koenders et  al. 
2020). However, adversity was reported retrospectively 
by the offspring after the onset of mood psychopathol-
ogy, which may have introduced reporting bias. Aas and 
colleagues (Aas et al. 2016) pointed out in their review of 
studies on adults with BPD that childhood trauma could 
be a salient risk factor for the future development of BPD. 
Possible explanations for the discrepant findings between 
studies of offspring at high-risk and those of patients with 
BPD are: (1) the occurrence of adverse traumatic events 
may be more critical for the development of BPD in 

patients who are not necessarily born in high-risk fami-
lies than in offspring who have parents with BPD, and (2) 
adult patients with BPD may be more likely to retrospec-
tively report life stress or subsequent trauma than adults 
who do not have BPD (recall bias) (Frissa et al. 2016). The 
fact that the other measured family environmental fac-
tors were not associated with the risk of (hypo)manic epi-
sodes in offspring in our study is in line with findings of 
the Dutch high-risk study showing that family function-
ing assessments completed by parents with BPD were not 
associated with the subsequent development of mood 
disorders in offspring (Koenders et  al. 2020). This was 
confirmed by a systematic review on the topic (Menculini 
et al. 2020).

The absence of significant prospective associations 
between the measured environmental factors and the risk 
of (hypo)manic episodes in offspring in our study as well 
as the absence of significant mediation of the association 
between parental early-onset BPD and the risk of (hypo)
manic episodes in offspring by these factors is compatible 
with the hypothesis that mostly genetic factors account 
for the parent–child transmission of BPD. This conclu-
sion is in line with the results of a recent a large-scale 
Swedish national registry study analyzing high-risk par-
ent–offspring and adoption constellations (Kendler et al. 
2020a).

Mediators of the parent–child transmission of MDD
Regarding the parent–child transmission of MDD, we 
could replicate a significant association between paren-
tal MDD with early onset and the risk of this disorder 
in children, which is consistent with those of previ-
ous high risk studies (Weissman et al. 1988; Rice et al. 
2019). Among the tested environmental factors, expo-
sure to traumatic events was more frequently reported 
in the children of parents with MDD compared to those 
of controls. Exposure to these events was also signifi-
cantly associated with the subsequent risk of develop-
ing MDD in offspring. Although the inclusion of this 
variable only modestly diminished the size of the asso-
ciation between parental early-onset MDD and the risk 
of MDD in offspring, this association shortly failed to 
reach the level of statistical significance which, accord-
ing to the pre-defined criteria, supports mediation. 
Hence, the parent–child transmission of MDD could 
be partially explained by the more frequent occurrence 
of traumatic events in offspring of parents with early-
onset MDD implying a higher risk for the subsequent 
development of MDD in children. This finding is con-
sistent with previous prospective studies that showed 
both adverse life events to occur more frequently in 
families with maternal MDD (Najman et al. 2017) and 
to increase the risk for MDD in offspring (Najman et al. 
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2017; Asselmann et al. 2018). Other studies found poor 
parent–child relationships combined with childhood 
maltreatment by age 11 to predict the onset of MDD 
among offspring from the community (Wilson et  al. 
2014) or traumatic events and separation from parents 
combined with parental symptoms of depression to 
predict the incidence of mood psychopathology in off-
spring (Zimmermann et al. 2008).

Moreover, the Swedish national registry study also 
suggested that both parental MDD and a disrupted 
family environment in terms of parental death or 
divorce had a meaningful impact on the risk of MDD in 
offspring (Kendler et al. 2020b).

Limitations of the study
The results of this study should also be interpreted in 
the context of several limitations. First, the relatively 
small sample size of offspring that developed mania/
hypomania limited the statistical power of analyses 
with this outcome. For this reason, we applied a less 
stringent threshold (p < 0.1) for the identification of 
environmental factors that could play a role in the par-
ent–child transmission of mood disorders. Second, we 
needed to impute about a third of data on familial cohe-
sion and parental attitudes due to incomplete filling in 
of self-report instruments across all the study waves. 
However, comparison between imputed and non-
imputed data did not reveal evidence of bias. Third, 
the wide age range of the offspring at inclusion into 
the study may have introduced heterogeneity into our 
findings. Fourth, despite the prospective design of our 
study, the information collected for the 3-year interval 
of time between evaluations was necessarily retrospec-
tive. Fifth, our testing of potential mediators did not 
include all environmental characteristics; factors that 
were not measured such as parent–child conflicts may 
be associated with the risk of BPD emergence in off-
spring in high-risk families (Stapp et  al. 2020a). Sixth, 
as a part of the co-parent diagnoses relied on informa-
tion from family history reports, it was not possible to 
further delineate co-parental mood diagnoses accord-
ing to their ages of onset.

Conclusions
The current prospective study including diagnostic 
information on both parents, a long follow-up and the 
restriction to only premorbid measurements of the 
individual and family environment addresses many of 
the limitations of previous research, and shows that 
the strong association between early-onset parental 
BPD and the elevated risk of (hypo)manic episodes in 
offspring is not mediated by the adverse environmental 

factors measured in our study. In contrast, childhood 
trauma modestly mediates the association between 
parental early-onset MDD and the increased risk of 
MDD in offspring. Among the assessed traumatic 
events, only a part might be preventable by therapeu-
tic measures (e.g. sexual or physical abuse, witnessing 
of familial violence). However, early therapeutic efforts 
in offspring exposed to these events are likely to reduce 
their deleterious impact on the risk of subsequent 
MDD.
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