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A B S T R A C T

Children's perceptions are important to understanding family environment in the bipolar disorder (BD) high-risk
context. Our objectives were to empirically derive patterns of offspring-perceived family environment, and to
test the association of family environment with maternal or paternal BD accounting for offspring BD and de-
mographic characteristics. Participants aged 12–21 years (266 offspring of a parent with BD, 175 offspring of a
parent with no psychiatric history) were recruited in the US and Australia. We modeled family environment
using latent profile analysis based on offspring reports on the Conflict Behavior Questionnaire, Family
Adaptability and Cohesion Evaluation Scales, and Home Environment Interview for Children. Parent diagnoses
were based on the Diagnostic Interview for Genetic Studies and offspring diagnoses were based on the Schedule
for Affective Disorders and Schizophrenia for School-Aged Children. Latent class regression was used to test
associations of diagnosis and family environment. Two-thirds of all offspring perceived well-functioning family
environment, characterized by nurturance, flexibility, and low conflict. Two ‘conflict classes’ perceived family
environments low in flexibility and cohesion, with substantial separation based on high conflict with the father
(High Paternal Conflict), or very high conflict and rigidity and low warmth with the mother (High Maternal
Conflict). Maternal BD was associated with offspring perceiving High Maternal Conflict (OR 2.8, p=0.025).
Clinical care and psychosocial supports for mothers with BD should address family functioning, with attention to
offspring perceptions of their wellbeing. More research is needed on the effect of paternal BD on offspring and
family dynamics.

The range of impairments associated with bipolar disorder
(BD;American Psychiatric Association, 2013) may include difficulties in
parenting and associated challenges to the family environment.
Whereas a positive family environment provides for offspring emo-
tional security, physical safety and wellbeing, social integration, and
facilitation of self-regulation and independence – families characterized
by conflict and aggression, and cold, unsupportive, neglectful re-
lationships are considered especially risky to child and adolescent

development (Basic Behavioral Science Task Force, 1996; Bowlby,
1969; Repetti et al., 2002). These characteristics may create or interact
with preexisting vulnerabilities in offspring (such as genetic risk asso-
ciated with offspring of BD parents; Craddock and Jones, 1999) to
confer further increased risk for problems with emotional regulation,
cognitive development, psychosocial functioning, and biological health
(Johnson et al., 2013; Repetti et al., 2002).

Prospective studies of the family environment in families with at
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least one parent with BD and a comparison group have centered on
nurturance, communication, and family system maintenance (e.g., or-
ganization, discipline, control, and flexibility). Parents' perceptions of
the family environment are reported much more commonly than chil-
dren's. There is a trend in the literature toward lower parent-reported
family cohesion among BD parents compared to parents without psy-
chiatric disorders (Ferreira et al., 2013; Park et al., 2015; Romero et al.,
2005) and population controls (Chang et al., 2001), with some excep-
tions (Lau et al., 2018; Vance et al., 2008). While several groups have
found BD parents to not differ on conflict or communication compared
to parents with other psychiatric disorders (Du Rocher Schudlich et al.,
2008; Tarullo et al., 1994; Weintraub, 1987) and no psychiatric dis-
orders (Romero et al., 2005; Vance et al., 2008), others have found
worse conflict or communication style reported by BD parents com-
pared to parents with no psychiatric disorders (Barron et al., 2014;
Ferreira et al., 2013; Park et al., 2015; Vance et al., 2008). Some BD
parents rate their family system maintenance as not significantly dif-
ferent (Du Rocher Schudlich et al., 2008; Park et al., 2015; Petti et al.,
2004; Romero et al., 2005; Weintraub, 1987), while others report sig-
nificant differences in control, structure, or organization (Barron et al.,
2014; Chang et al., 2001; Ellenbogen and Hodgins, 2009; Ferreira et al.,
2013; Romero et al., 2005). With rare exception (Du Rocher Schudlich
et al., 2008; Lau et al., 2018; Weintraub, 1987), these studies had
samples involving fewer than 100 families, which may contribute to
their contradictory findings; and all used a variable-centered approach.

In several high-risk studies using a case-control design, adolescent
offspring of BD parents have reported their family environment as being
not significantly different from controls (Doucette et al., 2013; Lau
et al., 2018; Petti et al., 2004; Tarullo et al., 1994; Vance et al., 2008).
In adolescents, investigators have found that observed levels of off-
spring engagement, critical/irritable behavior, and comfort/happiness
were not associated with maternal diagnosis (Tarullo et al., 1994);
offspring-reported expressiveness, conflict, cohesion, and parental ne-
gative communication style were not associated with parental BD (Lau
et al., 2018; Vance et al., 2008); and offspring-perceived attachment,
parental care, and parental overprotection—with father and mother
rated separately—were not associated with parental BD (Doucette
et al., 2013; Lau et al., 2018). Additionally, although discipline was not
significantly associated with parental BD, parents (but not offspring)
rated their family discipline levels as significantly higher in those fa-
milies in which the youth were diagnosed with BD (Petti et al., 2004).
In sum, while these findings underscore the importance of measuring
multiple constructs of family environment, they do not point to a clear
consensus regarding an essential ‘signature’ of the BD-high-risk family,
and certainly not a unilaterally negative one, which suggests a need for
a different approach in the search for potential modifiable targets of
family functioning.

There are several key reasons to focus on offspring reports.
Caregiver warmth and discipline influence offspring perceptions of
caregiver behavior, and those perceptions, in turn, influence the impact
of caregiving (Basic Behavioral Science Task Force, 1996), including
psychological wellbeing. Offspring perceptions of the family climate are
related to but not necessarily direct reflections of their lived experi-
ences in the family and are largely influenced by the quality of the
parent-child relationships, which may provide security for them and
buffer them from stress (Cohen and Wills, 1985; Grych and Fincham,
1989). In the BD high-risk literature, offspring reports on the family
environment are understudied compared to parent reports. Parents'
reports about their children may reflect their own health status, con-
cerns, and life history, leading to over-endorsement or minimization of
problems or disagreement between informants (Chilcoat and Breslau,
1997; Ringoot et al., 2015; Taber, 2010; Weissman et al., 1980). Parent
perceptions may be less proximal to their offspring's experiences than
offspring perceptions of their own experiences. Additionally, children
as young as 4 years of age can describe the mood and behavior of their
parents with BD, with children 7 years of age and older having

additional insight into how parents' symptoms have affected them
(Backer et al., 2017). Finally, while we expect that all HR offspring in
the current study knew about parental diagnosis because ascertainment
was in relation to parental BD, the topic of mental illness may not be
actively discussed in all families, reinforcing the importance of under-
standing offspring perspectives directly. For these reasons, the present
study focuses on offspring perceptions of their family environment.

Due to the heterogeneity of findings from case-control studies of the
BD high-risk family environment, a relative neglect of offspring per-
spectives in these contexts, and the importance of addressing the mul-
tifaceted nature of family environment and its relation to mental health,
we took a person-centered rather than variable-centered approach to
modeling offspring-perceived family environment. Families with a
parent with BD and families without parental mental illness experience
a range of functioning and emotional climate, including both healthy
and problematic family environments in each. This makes it important
to consider characterizations of family environment that go beyond a
case-control approach lumping together children based on their parent's
diagnostic status.

Using a large, international sample of offspring at high familial risk
for BD and controls modeled together, we explored whether patterns in
offspring-reported family environment would reflect unobserved sub-
populations of families using latent profile analysis, enabling hy-
potheses on specific (and potentially modifiable) family environment
impacts to be generated. Because variation in results across studies
examining the effect of parental BD on family environment may be due
to combining mothers and fathers, we modeled maternal and paternal
BD separately. Additionally, because offspring mental health conditions
are an important component to understanding family environment
(Sameroff and Fiese, 2000; Schermerhorn and Cummings, 2008), we
jointly modeled the effect of parental and offspring BD on family en-
vironment. Our objectives were to: 1) identify latent profiles of off-
spring-perceived family environment; and 2) test whether parental BD
predicted membership in those family environments, accounting for
offspring BD and sociodemographic characteristics.

1. Methods

1.1. Participants and procedures

The current sample consisted of 441 offspring aged 12–21 years at
their recruitment into a prospective study of adolescents at high fa-
milial risk for BD and controls (the Bipolar High-Risk Study). The pri-
mary study took place from 2006 to 2013 at urban academic medical
centers in the United States (US) and Australia. Institutional Review
Boards (US) or Human Research Ethics Committee (Australia) approved
the study at all sites. Informed consent (or assent with parent consent
for participants under age 18 in the US and 17 in Australia) was ob-
tained from all participants. Participants were compensated for their
participation, which was voluntary. Procedures are detailed elsewhere
(Nurnberger et al., 2011; Perich et al., 2015).

Offspring at high-risk (HR) for familial BD were identified from
probands with BD type I (BD-I), BD type II (BD-II), or schizoaffective
disorder bipolar type (SAB) in the NIMH Genetics Initiative bipolar
sample and other genetics studies (e.g., Fullerton et al., 2010; McAuley
et al., 2009), and from specialty clinics and publicity. Control offspring
were recruited via parents from general practitioners, motor vehicle
records, and advertising, excluding families with a parent with major
mood, psychotic, or substance use disorders; psychiatric hospitaliza-
tions; or a first-degree relative with a history of psychosis or hospita-
lization for a mood disorder. Parent psychiatric diagnoses, or lack
thereof, were confirmed using the Diagnostic Interview for Genetic
Studies (DIGS; Nurnberger et al., 1994). The current analysis included
only offspring (n=441), although the primary study also included
siblings and second-degree relatives of BD probands (Nurnberger et al.,
2011; Perich et al., 2015). In some families, multiple offspring
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participated.

1.2. Family environment measurement model

Family environment was measured at the first study visit, which
took place at the research institutions. Details about identifiability,
estimability, and psychometrics of the individual family environment
measures are in the Supplement.

Family Adaptability and Cohesion Evaluation Scales (FACES II).
The FACES II is a 30-item self-report questionnaire that measures per-
ceptions of family cohesion and adaptability (Olson et al., 1982). Co-
hesion refers to family emotional bonding and closeness, supportive-
ness, and time together (Kouneski, 2000). Adaptability refers to
flexibility of the family. Sample items include, “Each family member has
input regarding major family decisions” and “Family members are suppor-
tive of each other during difficult times.” Higher scores linearly represent
healthy family functioning. The FACES II, which was designed for re-
search, does not tap into enmeshed (overly high cohesion) or chaotic
(overly high adaptability) extremes of these dimensions. Offspring re-
ported on the family unit; data were complete for 88.4% of offspring.

Conflict Behavior Questionnaire (CBQ). The CBQ is a 20-item
self-report questionnaire that measures perceived parent-adolescent
conflict (Robin and Foster, 1989). It captures dissatisfaction with the
other family member's behavior and conflicted interactions between
family members (Prinz et al., 1979). Sample items include, “My father
screams a lot” and “When I state my own opinion, my mother gets upset.”
Higher scores indicate higher conflict. Offspring reported on conflict
with their mother (86% complete data) and father (82% complete data)
separately.

Home Environment Interview for Children (HEIC). The HEIC is a
semi-structured interview regarding the home and social environment,
modeled after Robins’ Home Environment Interview (Reich et al., 1988;
Robins et al., 1985) and designed to complement diagnostic interviews
for youth (Reich and Earls, 1987). We conducted exploratory factor
analysis (EFA) on question stems of substantive importance to parent-
child relationships (see Supplement). After identifying a two-factor
model based on 16 indicators, we extracted factor scores. Questions and
item loadings on each of the two mother-child relationship factors are
shown in Table S1. Factor 1, which we labeled “Warm Engagement,”
includes items related to cohesion and positivity of maternal tempera-
ment. Factor 2, which we have labeled “Permissiveness,” captures
elements of a laissez-faire approach to discipline, relatively low on
corrections/restriction or critical behavior. Throughout, by “warm en-
gagement” we mean “offspring-perceived maternal warm engagement”
and by “permissiveness” we mean “offspring-perceived maternal per-
missiveness”.

1.3. Predictor variables

Clinical Characteristics. We tested parental BD, based on DIGS
diagnosis, as a key predictor of family environment. Specifically, we
looked at the effect of maternal BD and paternal BD separately. High-
risk group status (i.e., offspring of BD parent versus control parent) was
known for all participants; whether the BD parent was the mother
(n=207) or father (n=52) was available for 98.4% of HR offspring.

Extensively trained raters interviewed offspring and parents sepa-
rately using the Schedule for Affective Disorders and Schizophrenia for
School-Aged Children, bipolar disorder version (K-SADS-BP; Nurnberger
et al., 2011), which defines specific episodes in time and duration be-
fore assessing symptoms, and includes questions targeting each DSM-IV
criterion with anchor points. The interview may be obtained from the
authors. Lifetime DSM-IV disorders in offspring were confirmed by best
estimate consensus of two clinicians using direct interviews of offspring
and parents as well as medical history records. Best estimate consensus
diagnoses were available for 91% of offspring. Our dichotomous vari-
able for lifetime diagnosis of broad phenotype BD, using all available

information, included BD-I, SAB, BD-II with recurrent depression, and
BD not otherwise specified (BD-NOS). Inter-rater reliability (Kappa) for
diagnosis of a major mood disorder was 0.82 among the US sites
(Nurnberger et al., 2011). There was intensive, on-site training in the K-
SADS from the lead US site when the Australian site was initiated, but
formal inter-rater reliability studies were not conducted with the Aus-
tralian site.

Sociodemographic Characteristics. We adjusted for offspring age
at interview, sex (Male or Female), race (binarized into White or non-
White), and country of residence (US or Australia). No demographic
data were missing. A previous analysis of US sites from this study ex-
amined occupation of the head of the household as a proxy for socio-
economic status and did not find a significant difference between HR
and control groups (Nurnberger et al., 2011). Offspring reported on
whether they lived with their biological mother (91% complete data)
and father (78% complete data) at the time of the K-SADS interview,
but did not report on custody arrangements (i.e., whether those parents
are in the same household).

1.4. Statistical analysis

Latent Class/Profile Analysis. We used complex mixture modeling
in Mplus version 7.4 (Muthén and Muthén, 1998–2012) to identify a
person-centered model of offspring-perceived family environment.
Specifically, we performed latent profile analysis, i.e., latent class
analysis with continuous indicators, which is a special case of mixture
modeling useful for measuring patterns in data from multiple observed
variables called class indicators. Classes represent unobserved sub-
populations of people, called latent because class membership is in-
ferred from the data (Muthén and Muthén, 1998–2012). The classes
explain covariance among class indicators while accounting for mea-
surement error in constructs that are difficult to measure. We had 6
class indicators: family adaptability and family cohesion from the
FACES II; conflict with Mother and conflict with Father from the CBQ;
and factor scores on maternal warm engagement and permissiveness
from the HEIC.

Class enumeration. To determine the number of classes, we ex-
amined goodness-of-fit indices for 1–5 classes, including the Bayesian
information criterion (BIC), entropy, Vuong-Lo-Mendell-Rubin like-
lihood ratio test, and Lo-Mendell-Rubin adjusted likelihood ratio test
(LMR). We accounted for clustering of siblings within families, which
corrected standard errors and the chi-square test of model fit. Latent
models were estimated using full information maximum likelihood
(FIML), which makes use of all available data to adjust parameter es-
timates in the presence of missing data using a likelihood function
(Schafer and Graham, 2002). Thus, the family environment measure-
ment model was estimated with the full sample of 441 offspring,
without dropping cases due to missingness.

Latent Class Regression with Covariates. We tested the associa-
tion of observed covariates (maternal or paternal BD, offspring BD, and
sociodemographic characteristics) in the structural model with the ca-
tegorical latent classes in the measurement model to identify predictors
of class membership (Muthén and Muthén, 1998–2012). The term
predictor is not meant to infer causality. Maximum likelihood estima-
tion was used, and modeling accounted for clustering of siblings within
families. Fully adjusted models, run as multivariable regressions in
which the association of each observed covariate with the latent classes
was adjusted for the effect of all other covariates in the model, were
based on a sample of 303 due to missingness on predictor covariates.

Sample statistics were calculated using Stata Version 14 (StataCorp,
2015), based on unadjusted chi-square tests and univariate regressions.
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2. Results

2.1. Sample characteristics

The sample consisted of 441 offspring: 266 HR and 175 controls (see
Table 1 for sample characteristics). Although HR and control offspring
did not differ significantly on age (mean 16.7, median 17, inter-quartile
range 14–19 years), sex (51.5% male), or race (89% White), sig-
nificantly more HR (34 of 266) than control (1 of 175) offspring
themselves received a diagnosis of BD. A slightly higher proportion of
HR offspring than controls reported their father as being part of their
home environment; the proportions reporting living with their mother
was not different by HR-status. Across the full sample, 227 of 441
(51.5%) offspring replied yes to living with mother and living with
father, but the exact living conditions are unknown. For example, the
adolescent might have been living with both the biological mother and
father but in separate houses under a joint custody arrangement, or
together in the same house. Frequencies of sociodemographic and
clinical characteristics by class are shown in Table S2. Importantly, HR
and control youth were distributed across all classes of family en-
vironment—described below—indicating there is not a single ‘sig-
nature’ BD family type; moreover, a large number of HR youth identi-
fied a healthy family environment (see Table S2).

2.2. Family environment profiles

We found a three-class model best fitted the data based on the BIC
(Fig. S1) and LMR (Table 2) (Nylund et al., 2007). The three family
environment profiles are displayed in Fig. 1 using standardized scores
(z-scores). Raw mean scores of the six indicators across the three pro-
files are in Table 3.

The largest class of youth (67.7% of sample) perceived lower con-
flict with parents and higher cohesion, adaptability, maternal warm
engagement, and permissiveness compared to two smaller classes. This
reference class, which we labeled ‘well-functioning’ family environ-
ment, experienced their families as essentially nurturing, flexible, and
low-conflict. The two smaller classes, in contrast, were characterized by
significantly higher conflict and lower cohesion and adaptability than
the reference class. We labeled the medium-sized class ‘High Paternal
Conflict’ (20.8% of sample, roughly n=92) and the smallest class ‘High
Maternal Conflict’ (11.5% of sample, roughly n= 50).

Differences across the family environment profiles based on the
contributing class indicators (CBQ, FACES subscales, and HEIC factor
scores) are shown in Fig. 1 and Table 3 and detailed below. On the CBQ,
youth in the High Paternal Conflict class reported approximately 3
times higher mean conflict with their father than the reference class but
did not significantly differ on paternal conflict from the High Maternal
Conflict class. The High Maternal Conflict class reported conflict with
their mothers that was, on average, over 4 times higher than the High
Paternal Conflict class, and 7.5 times higher than the reference class, all
significantly different. On the FACES, the High Conflict classes were not
different from each other on cohesion and adaptability, but were both
significantly lower than the reference class. On the HEIC, the well-
functioning class reported higher-than-average maternal warm en-
gagement, the High Paternal Conflict class reported lower-than-average
warm engagement, and the High Maternal Conflict class reported a full
standard deviation lower warm engagement than the High Paternal
Conflict class. Youth in the High Maternal Conflict class reported sig-
nificantly lower maternal permissiveness, indicating potential rigidity
or criticism in the maternal-child relationship, compared to the High
Paternal Conflict and reference classes. Thus, a distinguishing element
in the conflict classes was the quality of the mother-child relationship.

2.3. Predictors of family environment

As shown in Table 4, maternal BD was significantly associated with
increased likelihood of membership in the High Maternal Conflict class.
Youth with a mother with BD were 2.83 times (95% CI 1.14–7.05;
p=0.025) more likely to perceive a High Maternal Conflict family
environment than a well-functioning one, adjusting for age, sex, race,
country of residence, whether the offspring lived with either biological
parent at the time of assessment, and offspring BD diagnosis. No other
correlate was associated with family environment in fully adjusted
models, which are presented in Table 4 (n=303).

3. Discussion

We found three profiles of family environment perceived by 441

Table 1
Offspring demographic and clinical characteristics in the Bipolar High-Risk
Study.

Total Sample
(n=441)

High-Risk
(n= 266)

Controls
(n= 175)

p-value

Age, mean
years ± SD

16.73 ± 2.85 16.59 ± 2.84 16.95 ± 2.87 0.115

Sex, n (%) 0.858
Male 227 (51.47) 136 (51.13) 91 (52.00)
Female 214 (48.53) 130 (48.87) 84 (48.00)

Race, n (%) 0.063
White 393 (89.12) 243 (91.35) 150 (85.71)
Non-White 48 (10.88) 23 (8.65) 25 (14.29)

Country, n (%) 0.830
United States 320 (72.56) 194 (72.93) 126 (72.00)
Australia 121 (27.44) 72 (27.07) 49 (28.00)

Home
environment,
n (%)

Living with
Mother

(n=402)
358 (81.18)

(n= 243)
218 (81.95)

(n= 159)
140 (80.00)

0.602

Living with
Father

(n=346)
244 (53.33)

(n= 203)
154 (57.89)

(n= 143)
90 (51.54)

0.009

Offspring BD,
n (%)

n= 402
35 (8.71)

n=245
34 (13.88)

n=157
1 (0.64)

< 0.001

Note: BD, bipolar disorder; SD, standard deviation. Percentages are within
column.

Table 2
Class enumeration: offspring-perceived family environment fit indices.

J classes # free para-meters Smallest Class n (%) LL BIC Entropy VLMR p-value LMR adjusted p-value

1 class 12 −6096.988 12267.045
2 class 19 66 (15) −5843.097 11801.887 0.92 0.0000 0.0000
3 class 26 50 (11) −5733.552 11625.42 0.828 0.0038 0.0043
4 class 33 37 (8) −5679.846 11560.63 0.833 0.1516 0.1583
5 class 40 22 (5) −5641.866 11527.293 0.839 0.0561 0.0595

Note: BIC, Bayesian Information Criterion; LL, log likelihood; LMR, Lo-Mendell-Rubin adjusted likelihood ratio test; VLMR, Vuong-Lo-Mendell-Rubin likelihood ratio
test.
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youth with either a parent with BD or parents with no major psychiatric
disorders, and found that maternal but not paternal BD was sig-
nificantly associated with family environment. Specifically, we found
one large class of youth with essentially ‘well-functioning’ family en-
vironment, characterized by nurturance, flexibility, and low conflict,
and two smaller classes characterized by high conflict and low warmth
and cohesion, with substantial separation based on either high conflict
with the father (High Paternal Conflict) or very high conflict and ri-
gidity with the mother (High Maternal Conflict). Maternal BD was
significantly associated with High Maternal Conflict, adjusted for off-
spring BD and sociodemographic characteristics.

While maternal BD was significantly associated with increased risk
of High Maternal Conflict over and above offspring BD, paternal BD was
not associated with membership in the conflict classes. Indeed, though
not statistically significant, paternal BD appeared to be protective ra-
ther than being associated with increased risk of conflicted

environments. One possibility is that in the families in which the father
has BD, at least for this generation, the mothers may have taken on a
larger proportion of caregiving behaviors or provided additional sup-
port that buffers the offspring from stress associated with paternal BD.
Additionally, mothers and fathers with BD may leave children's daily
lives at different thresholds of pathology. In the context of parental
serious mental illness (SMI), it is not rare for offspring to live with a
single mother with SMI, but it is rare for offspring to live with a single
father with SMI (Ranning et al., 2016). The fathers with BD partici-
pating in our study may have less severity of illness than the mothers, or
they may have been more engaged or motivated than average, as we
observed a higher proportion of HR than control youth reporting their
father being part of the home environment. In the event that mothers
are the primary caregivers, there may be greater negative effect when
the mother has BD. Finally, there were fewer BD fathers than BD mo-
thers in our study. Any of these reasons or a combination thereof, or

Fig. 1. Three profiles of offspring-perceived family environment.

Table 3
Raw scores for indicators across family environment classes.

Class Indicator Class Mean Score (95% Confidence Interval)

High Paternal Conflict High Maternal Conflict Well-Functioning

Family Cohesiona 44.4 (40.7, 48.1) 42.7 (39.3, 46.0) 60.7 (59.4, 62.1)
Family Adaptabilitya 35.3 (32.8, 37.9) 35.7 (33.2, 38.1) 47.6 (46.4, 48.9)
Conflict with Fatherb 8.8 (6.1, 11.4) 5.0 (3.2, 6.7) 2.6 (1.9, 3.2)
Conflict with Motherb 3.1 (2.3, 3.9) 13.6 (12.2, 15.0) 1.8 (1.3, 2.2)
Maternal Warm Engagementc −0.27 (−0.46, −0.08) −1.20 (−1.44, −0.95) 0.16 (0.06, 0.25)
Maternal Permissivenessc 0.01 (−0.18, 0.21) −0.78 (−1.10, −0.47) 0.09 (−0.001, 0.19)

Note: Class enumeration conducted on full sample (N=441), with 20.8% (n= 92), 11.5% (n= 50), and 67.7 % (n=299) in the High Paternal Conflict, High
Maternal Conflict, and Well-Functioning reference classes, respectively.

a FACES-II subscale.
b CBQ subscale.
c HEIC factor score.
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societal or biologic factors outside the scope of this study, could explain
the different associations found between maternal and paternal BD in
relation to family environment.

Other BD high-risk studies, using a variable-centered framework,
have reported null associations between offspring-reported family en-
vironment and parent diagnostic group (Doucette et al., 2013; Lau
et al., 2018; Petti et al., 2004; Tarullo et al., 1994; Vance et al., 2008). It
is possible that taking a person-centered approach with empirically
derived subgroups using several measures is more sensitive than com-
paring mean scores on individual measures with offspring grouped by
parent diagnosis. It is also possible that testing the association of ma-
ternal and paternal BD separately allowed for uncovering the associa-
tion of maternal BD with offspring-perceived family environment.

Offspring perceptions of their family environment may serve as a
conduit of familial risk (Grych and Fincham, 1990), rather than risk
being a direct corollary of parent diagnosis. Additionally, while family
environment and parent-child relationships likely influence offspring
psychopathology, the mental health status of adolescents may influence
their perceptions of family environment and relationships. These bi-
directional influences occur dynamically over time, in line with trans-
actional theories of child development and family systems (Sameroff
and Fiese, 2000; Schermerhorn and Cummings, 2008). Extended long-
itudinal studies of younger offspring of BD parents are needed to ex-
amine the premorbid impact of family environment on development of
mood disorders, as well as to gain insight into course. It would be
especially informative to study evolving parent-child relationships from
childhood (see, e.g., Thorup et al., 2018), over the arc of adolescence,
and past the peak years for mood disorder onset. In addition to long-
itudinal study of offspring, it would be salient to track the duration and
timing of parental disorders in relation to offspring development, in-
cluding periods of remission, metrics of severity, and other comorbid-
ities known to affect family environment, such as substance misuse.

This study contributes to the literature on BD high-risk family en-
vironment in several ways. First, we focused on offspring reports, which
are relatively understudied compared to parent reports, and thus offer
considerable insight into the link between offspring perceptions and
developmental outcomes. The offspring and parents in this study were
well-phenotyped, and current, rather than retrospective, perceptions of
family functioning were captured. We included multiple covarying
domains of family environment in our measurement model, taking a
person-centered approach to capturing heterogeneity of experience

without making a priori assumptions regarding environmental differ-
ences by splitting offspring into groups according to parent diagnosis.
There is a robust literature on the importance of warmth, firmness, and
psychological autonomy granting in the parent-child relationship
(Steinberg, 2001), the children's perceptions of which were captured, in
addition to communication conflict and family dynamics. The adoles-
cent offspring under study were old enough to provide information less
susceptible to suggestion, confabulation, or response bias due to di-
chotomous thinking seen in younger children (Taber, 2010). Finally, we
tested the effects of paternal and maternal BD separately.

3.1. Limitations

Offspring did not report directly on sibling relationships or the in-
traparental relationship, but did report on the family unit and parent-
child relationships. Thus, it is possible that our family environment
measurement model was mis-specified, although the domains covered
by our measures reflect those identified as important in the extant lit-
erature. Our sample was mostly White, and a convenience/volunteer
sample; however, demographic characteristics were not significantly
different between HR and control groups, and our overall sample was
large and international. The number of offspring diagnosed with BD
was modest, though distributed across classes. Indeed, the mean age of
offspring was just under the age of peak onset for BD, although in a
nationally representative US sample, approximately 10% of BD cases
report onset before age 13 and one-third before age 18 (Merikangas
et al., 2007), with higher prevalence of early onset reported in clinical
samples (Birmaher et al., 2009; Danner et al., 2009; Perlis et al., 2004).
If additional offspring developed BD over time, the power to detect
associations with family environment may increase. Importantly, dif-
ferent needs and observations concerning the home environment and
parenting may be generated at different offspring ages (ranging from 12
to 21 years in current study) and these age-specific observational dif-
ferences were not examined here due to limited power. Current
symptomatology (Hammen et al., 1987), dimensional measures of
psychiatric functioning, objective measures of attachment, other psy-
chiatric disorders, genetics, and temperament and personality are im-
portant considerations when studying family dynamics, though these
were not the focus of the present study. We note that the factor analysis
used to quantify the HEIC was derived from the current dataset, and
therefore the factors identified have not been independently validated.

Table 4
Predictors of offspring-perceived family environment latent class membership.

High Paternal Conflict versus Well-Functioning Family Environment High Maternal Conflict versus Well-Functioning Family Environment

OR Est. SE p OR Est. SE p

Adjusted Models
Age 1.07 (0.94, 1.21) 0.065 0.066 0.325 1.13 (0.97, 1.32) 0.123 0.080 0.124
Female 0.97 (0.40, 2.39) −0.030 0.459 0.949 1.91 (0.82, 4.43) 0.646 0.429 0.131
Non-White 0.57 (0.10, 3.22) −0.555 0.879 0.528 2.55 (0.74, 8.83) 0.936 0.634 0.140
Australia 0.57 (0.21, 1.58) −0.555 0.518 0.284 1.20 (0.42, 3.46) 0.182 0.540 0.737
Living with Mother 0.42 (0.09, 1.92) −0.875 0.779 0.261 1.64 (0.29, 9.20) 0.492 0.881 0.576
Living with Father 0.81 (0.26, 2.52) −0.210 0.578 0.717 0.49 (0.20, 1.22) −0.710 0.463 0.126
Maternal BD 1.67 (0.69, 4.05) 0.511 0.453 0.259 2.83 (1.14, 7.05) 1.041 0.466 0.025
Offspring BD 1.22 (0.28, 5.29) 0.200 0.748 0.789 1.61 (0.41, 6.37) 0.474 0.703 0.500

Age 1.07 (0.93, 1.22) 0.063 0.068 0.353 1.14 (0.97, 1.33) 0.128 0.081 0.114
Female 0.96 (0.41, 2.28) −0.037 0.439 0.934 1.91 (0.81, 4.51) 0.647 0.439 0.140
Non-White 0.53 (0.08, 3.34) −0.634 0.938 0.499 2.43 (0.64, 9.25) 0.888 0.682 0.193
Australia 0.60 (0.23, 1.59) −0.510 0.498 0.305 1.08 (0.32, 3.66) 0.078 0.622 0.900
Living with Mother 0.48 (0.10, 2.20) −0.739 0.779 0.343 1.61 (0.23, 11.25) 0.473 0.994 0.634
Living with Father 0.82 (0.27, 2.48) −0.200 0.565 0.723 0.56 (0.22, 1.46) −0.573 0.484 0.236
Paternal BD 0.36 (0.07, 1.95) −1.011 0.857 0.238 0.46 (0.08, 2.81) −0.776 0.924 0.401
Offspring BD 1.53 (0.34, 6.87) 0.424 0.767 0.580 2.40 (0.60, 9.57) 0.877 0.705 0.213

Notes: BD, bipolar disorder; Est., effect estimate; OR, odds ratio; p, p-value; SE, standard error. Values in bold significant at p < 0.05 level. In the two adjusted (i.e.,
multivariable regression) models, each covariate in model is adjusted for effect of all other covariates. Maternal BD and paternal BD, based on the sex of the proband
parent, were tested separately. N=303 for the adjusted models.
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Lastly, our cross-sectional analysis means that we cannot deduce
causality.

3.2. Implications and conclusion

There does not appear to be one homogenous ‘signature’ of the BD
high-risk family environment—high-risk and control youth were dis-
tributed across classes of family environment, and parental BD was not
universally associated with negative family environment. Family en-
vironments associated with parental BD may differ depending on
whether the mother or father has BD. Maternal BD was associated with
higher odds of offspring perceiving a troubled mother-child relation-
ship—i.e., higher conflict, lower cohesion and warm engagement, and
lower flexibility/higher rigidity—but paternal BD was not. Though the
group of offspring identifying a High Maternal Conflict environment
was relatively small, our exploratory findings suggest that some mo-
thers with BD may need additional psychosocial support, perhaps re-
lated to reducing conflictual communication style, increasing flexibility
or responsive caregiving behaviors, or identifying and modifying other
sources of strain on the family unit. Randomized controlled trials fo-
cused on improving family communication and dynamics may provide
more definitive data on the impact of perceived conflict on develop-
ment of offspring psychopathology. Additionally, psychosocial thera-
pies (e.g., Goldstein et al., 2014; Miklowitz et al., 2011) may help off-
spring to understand context and contributing factors to their family
environment and help them process it, in addition to offering potential
for prevention of symptoms or their exacerbation and related sequelae
within the family unit. Finally, further research is needed on the asso-
ciation of paternal BD and family environment. Parental engagement is
fundamental to healthy youth development, but the health of the parent
matters in the process. Thus, it is important to support parents not only
in their own treatment and self-care, but also in linking them to par-
enting and family resources.
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