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ABSTRACT
Children’s perceptions are important to understagdamily environment in the bipolar disorder
(BD) high-risk context. Our objectives were to engally derive patterns of offspring-
perceived family environment, and to test the assion of family environment with maternal or
paternal BD accounting for offspring BD and dem@djia characteristics. Participants aged 12—
21 years (266 offspring of a parent with BD, 17&pfing of a parent with no psychiatric
history) were recruited in the US and Australiae Wodeled family environment using latent
profile analysis based on offspring reports onGloaflict Behavior Questionnaire, Family
Adaptability and Cohesion Evaluation Scales, anchel&nvironment Interview for Children.
Parent diagnoses were based on the Diagnostivieefor Genetic Studies and offspring
diagnoses were based on the Schedule for AffeBliserders and Schizophrenia for School-
Aged Children. Latent class regression was uséesstaassociations of diagnosis and family
environment. Two-thirds of all offspring perceiveéll-functioning family environment,
characterized by nurturance, flexibility, and lomnflict. Two ‘conflict classes’ perceived
family environments low in flexibility and cohesiowith substantial separation based on high
conflict with the father (High Paternal Conflicty, very high conflict and rigidity and low
warmth with the mother (High Maternal Conflict). akérnal BD was associated with offspring
perceiving High Maternal Conflict (OR 2.8, p=0.02%}linical care and psychosocial supports
for mothers with BD should address family functiogi with attention to offspring perceptions
of their wellbeing. More research is needed orefifect of paternal BD on offspring and family
dynamics.
MeSH Key Words: Risk Factors, Father-Child Relatiaiother-Child Relations, Mood

Disorders, Bipolar Disorder, latent profile anasysi



The range of impairments associated with bipolsorder (BD; American Psychiatric
Association, 2013) may include difficulties in patieg and associated challenges to the family
environment. Whereas a positive family environnmmotwides for offspring emotional security,
physical safety and wellbeing, social integratiandg facilitation of self-regulation and
independence — families characterized by confhick aggression, and cold, unsupportive,
neglectful relationships are considered especiaky to child and adolescent development
(Basic Behavioral Science Task Force, 1996; Bowli®1; Repetti et al., 2002). These
characteristics may create or interact with presigsvulnerabilities in offspring (such as genetic
risk associated with offspring of BD parents; Cracldand Jones, 1999) to confer further
increased risk for problems with emotional regalaticognitive development, psychosocial
functioning, and biological health (Johnson et2013; Repetti et al., 2002).

Prospective studies of the family environment imifees with at least one parent with
BD and a comparison group have centered on nueraommunication, and family system
maintenance (e.g., organization, discipline, cdnénad flexibility). Parents’ perceptions of the
family environment are reported much more commaeméy children’s. There is a trend in the
literature toward lower parent-reported family celbe among BD parents compared to parents
without psychiatric disorders (Ferreira et al., 20Rark et al., 2015; Romero et al., 2005) and
population controls (Chang et al., 2001), with s@xreeptions (Lau et al., 2018; Vance et al.,
2008). While several groups have found BD parentsot differ on conflict or communication
compared to parents with other psychiatric dis@@Bu Rocher Schudlich et al., 2008; Tarullo
et al., 1994; Weintraub, 1987) and no psychiatisoiiers (Romero et al., 2005; Vance et al.,
2008), others have found worse conflict or commaitin style reported by BD parents

compared to parents with no psychiatric disordBesron et al., 2014; Ferreira et al., 2013; Park



et al., 2015; Vance et al. 20083ome BD parents rate their family system mainteaascnot
significantly different (Du Rocher Schudlich et,&008; Park et al., 2015; Petti et al., 2004,
Romero et al., 2005; Weintraub, 1987), while othreport significant differences in control,
structure, or organization (Barron et al., 2014a@et al., 2001; Ellenbogen and Hodgins,
2009; Ferreira et al., 2013; Romero et al., 2008)th rare exception (Du Rocher Schudlich et
al., 2008; Lau et al., 2018; Weintraub, 1987), ¢hetsidies had samples involving fewer than 100
families, which may contribute to their contradigtéindings; and all used a variable-centered
approach.

In several high-risk studies using a case-contesigh, adolescent offspring of BD
parents have reported their family environmentenadnot significantly different from controls
(Doucette et al., 2013; Lau et al., 2018; Pettilet2004; Tarullo et al., 1994; Vance et al., 2008
In adolescents, investigators have found that eksdevels of offspring engagement,
critical/irritable behavior, and comfort/happinessre not associated with maternal diagnosis
(Tarullo et al., 1994); offspring-reported expressiess, conflict, cohesion, and parental
negative communication style were not associaté¢d parental BD (Lau et al., 2018; Vance et
al., 2008); and offspring-perceived attachmentepi care, and parental overprotectionith
father and mother rated separatelyere not associated with parental BD (Doucettd.eP@13;
Lau et al., 2018). Additionally, although disci@iwas not significantly associated with parental
BD, parents (but not offspring) rated their fandigcipline levels as significantly higher in those
families in which the youth were diagnosed with BEtti et al., 2004). In sum, while these
findings underscore the importance of measuringiplelconstructs of family environment, they
do not point to a clear consensus regarding amgakesignature’ of the BD-high-risk family,

and certainly not a unilaterally negative one, Whsaggests a need for a different approach in



the search for potential modifiable targets of fgrfunctioning.

There are several key reasons to focus on offspepgrts. Caregiver warmth and
discipline influence offspring perceptions of caveg behavior, and those perceptions, in turn,
influence the impact of caregiving (Basic Behavi@eaence Task Force, 1996), including
psychological wellbeing. Offspring perceptionglod family climate are related to but not
necessarily direct reflections of their lived expaces in the family and are largely influenced
by the quality of the parent-child relationship$ii@h may provide security for them and buffer
them from stress (Cohen and Wills, 1985; Grych Eindham, 1989). In the BD high-risk
literature, offspring reports on the family enviroent are understudied compared to parent
reports. Parents’ reports about their children nediect their own health status, concerns, and
life history, leading to over-endorsement or mirsation of problems or disagreement between
informants (Chilcoat and Breslau, 1997; Ringoalet2015; Taber, 2010; Weissman et al.,
1980). Parent perceptions may be less proximidldio offspring’s experiences than offspring
perceptions of their own experiences. Additionatlyildren as young as 4 years of age can
describe the mood and behavior of their parents Bi?, with children 7 years of age and older
having additional insight into how parents’ symptohave affected them (Backer et al, 2017).
Finally, while we expect that all HR offspring imet current study knew about parental diagnosis
because ascertainment was in relation to paremathz: topic of mental illness may not be
actively discussed in all families, reinforcing tingportance of understanding offspring
perspectives directly. For these reasons, theeptetudy focuses on offspring perceptions of
their family environment.

Due to the heterogeneity of findings from case-aarstudies of the BD high-risk family

environment, a relative neglect of offspring pecspes in these contexts, and the importance of



addressing the multifaceted nature of family envinent and its relation to mental health, we
took a person-centered rather than variable-ceshigpproach to modeling offspring-perceived
family environment. Families with a parent with BIdd families without parental mental illness
experience a range of functioning and emotionatate, including both healthy and problematic
family environments in each. This makes it impott® consider characterizations of family
environment that go beyond a case-control apprtaching together children based on their
parent’s diagnostic status.

Using a large, international sample of offsprindpigh familial risk for BD and controls
modeled together, we explored whether pattern$faépiang-reported family environment would
reflect unobserved subpopulations of families usagnt profile analysis, enabling hypotheses
on specific (and potentially modifiable) family eronment impacts to be generated. Because
variation in results across studies examining tfextof parental BD on family environment
may be due to combining mothers and fathers, westaddnaternal and paternal BD separately.
Additionally, because offspring mental health caoiodis are an important component to
understanding family environment (Sameroff and &i@900; Schermerhorn and Cummings,
2008), we jointly modeled the effect of parentad affspring BD on family environment. Our
objectives were to: 1) identify latent profilesaifspring-perceived family environment; and 2)
test whether parental BD predicted membershipasdHamily environments, accounting for
offspring BD and sociodemographic characteristics.

M ethods
Participants and Procedures
The current sample consisted of 441 offspring dgeeP1 years at their recruitment into

a prospective study of adolescents at high famisid for BD and controls (the Bipolar High-



Risk Study). The primary study took place from @0P013 at urban academic medical centers
in the United States (US) and Australia. Instdo#l Review Boards (US) or Human Research
Ethics Committee (Australia) approved the studgliagites. Informed consent (or assent with
parent consent for participants under age 18 iiJBend 17 in Australia) was obtained from all
participants. Participants were compensated far ffarticipation, which was voluntary.
Procedures are detailed elsewhere (Nurnberger, &04l1; Perich et al., 2015).

Offspring at high-risk (HR) for familial BD wereléntified from probands with BD type
| (BD-1), BD type Il (BD-II), or schizoaffective diorder bipolar type (SAB) in the NIMH
Genetics Initiative bipolar sample and other gexsetiudies (e.g., Fullerton et al., 2010;
McAuley et al., 2009), and from specialty clinicgdgpublicity. Control offspring were recruited
via parents from general practitioners, motor viehiecords, and advertising, excluding families
with a parent with major mood, psychotic, or substause disorders; psychiatric
hospitalizations; or a first-degree relative withistory of psychosis or hospitalization for a
mood disorder. Parent psychiatric diagnoses,airtlaereof, were confirmed using the
Diagnostic Interview for Genetic Studies (DIGS; Niberger et al., 1994). The current analysis
included only offspring (n=441), although the primatudy also included siblings and second-
degree relatives of BD probands (Nurnberger eR@lll; Perich et al., 2015). In some families,
multiple offspring participated.
Family Environment M easurement M odel

Family environment was measured at the first stusly, which took place at the
research institutions. Details about identifidijlestimability, and psychometrics of the

individual family environment measures are in tg@@ement.



Family Adaptability and Cohesion Evaluation Scales (FACESII). The FACES Il is a
30-item self-report questionnaire that measuresgmions of family cohesion and adaptability
(Olson et al., 1982). Cohesion refers to familyodonal bonding and closeness, supportiveness,
and time together (Kouneski, 2000). Adaptabiléfers to flexibility of the family. Sample
items include, Each family member has input regarding major family decisions’ and “Family
members are supportive of each other during difficult times.” Higher scores linearly represent
healthy family functioning. The FACES II, which svdesigned for research, does not tap into
enmeshed (overly high cohesion) or chaotic (ovieidy adaptability) extremes of these
dimensions. Offspring reported on the family uddta were complete for 88.4% of offspring.

Conflict Behavior Questionnaire (CBQ). The CBQ is a 20-item self-report
guestionnaire that measures perceived parent-agolesonflict (Robin and Foster, 1989). It
captures dissatisfaction with the other family mensbehavior and conflicted interactions
between family members (Prinz et al., 1979). Sentpins include, My father screams a lot”
and “‘When | state my own opinion, my mother gets upset.” Higher scores indicate higher
conflict. Offspring reported on conflict with tlienother (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 environmeatdeled after Robins’ Home Environment
Interview (Reich et al., 1988, Robins et al., 1985) designed to complement diagnostic
interviews for youth (Reich and Earls, 1987). Vdaducted exploratory factor analysis (EFA)
on guestion stems of substantive importance tonpa&tald relationships (see Supplement).
After identifying a two-factor model based on 1@igators, we extracted factor scores.

Questions and item loadings on each of the two arethild relationship factors are shown in



Table S1. Factor 1, which we labeled “Warm Engageathincludes items related to cohesion
and positivity of maternal temperament. Factowich we have labeled “Permissiveness,”
captures elements of a laissez-faire approactstopdine, relatively low on
corrections/restriction or critical behavior. Thghout, by “warm engagement” we mean
“offspring-perceived maternal warm engagement” lapdpermissiveness” we mean “offspring-
perceived maternal permissiveness”.

Predictor Variables

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

Extensively trained raters interviewed offspringl ggarents separately using tBehedule
for Affective Disorders and Schizophrenia for School-Aged Children, bipolar disorder version
(K-SADS-BP; Nurnberger et al., 2011), which defispgcific episodes in time and duration
before assessing symptoms, and includes questogeting each DSM-1V criterion with anchor
points. The interview may be obtained from the atgh Lifetime DSM-1V disorders in
offspring were confirmed by best estimate consen$two clinicians using direct interviews of
offspring and parents as well as medical histocpmgs. Best estimate consensus diagnoses
were available for 91% of offspring. Our dichotamovariable for lifetime diagnosis of broad
phenotype BD, using all available information, ua#d BD-1, SAB, BD-Il with recurrent
depression, and BD not otherwise specified (BD-NQ8)er-rater reliability (Kappa) for

diagnosis of a major mood disorder was .82 amoadJ sites (Nurnberger et al., 2011). There



was intensive, on-site training in the K-SADS frtime lead US site when the Australian site was
initiated, but formal inter-rater reliability stuedi were not conducted with the Australian site.

Sociodemographic Characteristics. We adjusted for offspring age at interview, sex
(Male or Female), race (binarized into White or +White), and country of residence (US or
Australia). No demographic data were missing. révpus analysis of US sites from this study
examined occupation of the head of the househotdpmexy for socioeconomic status and did
not find a significant difference between HR andtcdl groups (Nurnberger et al., 2011).
Offspring reported on whether they lived with thigimlogical mother (91% complete data) and
father (78% complete data) at the time of the K-SABterview, but did not report on custody
arrangements (i.e., whether those parents areisame household).
Statistical Analysis

Latent Class/Profile Analysis. We used complex mixture modeling in Mplus version
7.4 (Muthén and Muthén, 1998-2012) to identify espa-centered model of offspring-perceived
family environment. Specifically, we performeddat profile analysis, i.e., latent class analysis
with continuous indicators, which is a special calmixture modeling useful for measuring
patterns in data from multiple observed variabkted class indicators. Classes represent
unobserved subpopulations of people, called ldtecause class membership is inferred from
the data (Muthén and Muthén, 1998-2012). The etasgplain covariance among class
indicators while accounting for measurement emazanstructs that are difficult to measure. We
had 6 class indicators: family adaptability and ifgroohesion from the FACES II; conflict with
Mother and conflict with Father from the CBQ); amdtbr scores on maternal warm engagement
and permissiveness from the HEIC.

Classenumeration. To determine the number of classes, we examinedrgess-of-fit
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indices for 1-5 classes, including the Bayesiaarmation criterion (BIC), entropy, Vuong-Lo-
Mendell-Rubin likelihood ratio test, and Lo-MendBUubin adjusted likelihood ratio test (LMR).
We accounted for clustering of siblings within féies, which corrected standard errors and the
chi-square test of model fit. Latent models westneated using full information maximum
likelihood (FIML), which makes use of all availaldata to adjust parameter estimates in the
presence of missing data using a likelihood fumc{echafer and Graham, 2002). Thus, the
family environment measurement model was estimattdthe full sample of 441 offspring,
without dropping cases due to missingness.

L atent Class Regression with Covariates. We tested the association of observed
covariates (maternal or paternal BD, offspring B¢ sociodemographic characteristics) in the
structural model with the categorical latent classehe measurement model to identify
predictors of class membership (Muthén and Muth®88-2012). The term predictor is not
meant to infer causality. Maximum likelihood estition was used, and modeling accounted for
clustering of siblings within familiesFully adjusted models, run as multivariable regossin
which the association of each observed covaridte tive latent classes was adjusted for the
effect of all other covariates in the model, weasdd on a sample of 303 due to missingness on
predictor covariates.

Sample statistics were calculated using Stata versi (StataCorp, 2015), based on
unadjusted chi-square tests and univariate regmessi

Results
Sample Characteristics
The sample consisted of 441 offspring: 266 HR artsl dontrols (se&able 1 for sample

characteristics). Although HR and control offsgratid not differ significantly on age (mean
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16.7, median 17, inter-quartile range 14-19 years),(51.5% male), or race (89% White),
significantly more HR (34 of 266) than control (fL105) offspring themselves received a
diagnosis of BD. A slightly higher proportion of HR®fspring than controls reported their father
as being part of their home environment; the progas reporting living with their mother was
not different by HR-status. Across the full sam@27 of 441 (51.5%) offspring replied yes to
living with mother and living with father, but tlexact living conditions are unknown. For
example, the adolescent might have been living hatin the biological mother and father but in
separate houses under a joint custody arrangeoreogether in the same house. Frequencies
of sociodemographic and clinical characteristigslass are shown in Table S2. Importantly,
HR and control youth were distributed across aésés of family environment—described
below—indicating there is not a single ‘signatus® family type; moreover, a large number of
HR youth identified a healthy family environmeng¢gsTable S2).

Family Environment Profiles

We found a three-class model best fitted the dased on the BIC (Figure S1) and LMR
(Table2) (Nylund et al., 2007). The three family envirozmh profiles are displayed Figure 1
using standardized scores (z-scores). Raw meaassabthe six indicators across the three
profiles are inTable 3.

The largest class of youth (67.7% of sample) peeckiower conflict with parents and
higher cohesion, adaptability, maternal warm engeege, and permissiveness compared to two
smaller classes. This reference class, which tada ‘well-functioning’ family environment,
experienced their families as essentially nurtyrftexible, and low-conflict. The two smaller
classes, in contrast, were characterized by sggmifly higher conflict and lower cohesion and

adaptability than the reference class. We labésleanedium-sized class ‘High Paternal
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Conflict’ (20.8% of sample, roughly n=92) and tmeadlest class ‘High Maternal Conflict’
(11.5% of sample, roughly n=50).

Differences across the family environment profb@sed on the contributing class
indicators (CBQ, FACES subscales, and HEIC faatores) are shown in Figure 1 and Table 3
and detailed below. On the CBQ, youth in the Hagiternal Conflict class reported
approximately 3 times higher mean conflict withitHather than the reference class but did not
significantly differ on paternal conflict from thdigh Maternal Conflict class. The High
Maternal Conflict class reported conflict with theiothers that was, on average, over 4 times
higher than the High Paternal Conflict class, aridtimes higher than the reference class, all
significantly different. On the FACES, the High@lict classes were not different from each
other on cohesion and adaptability, but were bigphificantly lower than the reference class.
On the HEIC, the well-functioning class reportedhar-than-average maternal warm
engagement, the High Paternal Conflict class repddwer-than-average warm engagement,
and the High Maternal Conflict class reported adtdndard deviation lower warm engagement
than the High Paternal Conflict class. Youth ie High Maternal Conflict class reported
significantly lower maternal permissiveness, intitg potential rigidity or criticism in the
maternal-child relationship, compared to the Higlelhal Conflict and reference classes. Thus,
a distinguishing element in the conflict classes tee quality of the mother-child relationship.
Predictors of Family Environment

As shown inT able 4, maternal BD was significantly associated withréased likelihood
of membership in the High Maternal Conflict cladouth with a mother with BD were 2.83
times (95% CI 1.14-7.05; p=0.025) more likely togeéve a High Maternal Conflict family

environment than a well-functioning one, adjusfiogage, sex, race, country of residence,
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whether the offspring lived with either biologigarent at the time of assessment, and offspring
BD diagnosis. No other correlate was associatéla family environment in fully adjusted
models, which are presented in Table 4 (n=303).

Discussion

We found three profiles of family environment paved by 441 youth with either a
parent with BD or parents with no major psychiattisorders, and found that maternal but not
paternal BD was significantly associated with fangihvironment. Specifically, we found one
large class of youth with essentially ‘well-functing’ family environment, characterized by
nurturance, flexibility, and low conflict, and tvemnaller classes characterized by high conflict
and low warmth and cohesion, with substantial segar based on either high conflict with the
father (High Paternal Conflict) or very high confland rigidity with the mother (High Maternal
Conflict). Maternal BD was significantly associateith High Maternal Conflict, adjusted for
offspring BD and sociodemographic characteristics.

While maternal BD was significantly associated wittreased risk of High Maternal
Conflict over and above offspring BD, paternal BBsaot associated with membership in the
conflict classes. Indeed, though not statisticaifynificant, paternal BD appeared to be
protective rather than being associated with irsgdaisk of conflicted environments. One
possibility is that in the families in which thettiar has BD, at least for this generation, the
mothers may have taken on a larger proportion k#giaing behaviors or provided additional
support that buffers the offspring from stress eisdéed with paternal BD. Additionally, mothers
and fathers with BD may leave children’s daily Bve different thresholds of pathology. In the
context of parental serious mental illness (SMlis not rare for offspring to live with a single

mother with SMI, but it is rare for offspring tavé with a single father with SMI (Ranning et al.,
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2016). The fathers with BD participating in oundy may have less severity of iliness than the
mothers, or they may have been more engaged ovaedi than average, as we observed a
higher proportion of HR than control youth repogtiheir father being part of the home
environment. In the event that mothers are thegmy caregivers, there may be greater negative
effect when the mother has BD. Finally, there wewer BD fathers than BD mothers in our
study. Any of these reasons or a combination tifece societal or biologic factors outside the
scope of this study, could explain the differerstoasations found between maternal and paternal
BD in relation to family environment.

Other BD high-risk studies, using a variable-cezddramework, have reported null
associations between offspring-reported family esnment and parent diagnostic group
(Doucette et al., 2013; Lau et al., 2018; Pettilet2004; Tarullo et al., 1994; Vance et al., 2008
It is possible that taking a person-centered amproath empirically derived subgroups using
several measures is more sensitive than comparm@an iscores on individual measures with
offspring grouped by parent diagnosis. It is gessible that testing the association of maternal
and paternal BD separately allowed for uncoverregassociation of maternal BD with
offspring-perceived family environment.

Offspring perceptions of their family environmenayrserve as a conduit of familial risk
(Grych and Fincham, 1990), rather than risk beidgect corollary of parent diagnosis.
Additionally, while family environment and parerttia relationships likely influence offspring
psychopathology, the mental health status of adetégs may influence their perceptions of
family environment and relationships. These bidiogal influences occur dynamically over
time, in line with transactional theories of childvelopment and family systems (Sameroff and

Fiese, 2000; Schermerhorn and Cummings, 2008)enfrd longitudinal studies of younger
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offspring of BD parents are needed to examine teenprbid impact of family environment on
development of mood disorders, as well as to gaight into course. It would be especially
informative to study evolving parent-child relatstrips from childhood (see, e.g., Thorup et al.,
2018), over the arc of adolescence, and past #e years for mood disorder onset. In addition
to longitudinal study of offspring, it would be it to track the duration and timing of parental
disorders in relation to offspring development]ugling periods of remission, metrics of
severity, and other comorbidities known to affechily environment, such as substance misuse.
This study contributes to the literature on BD higdk family environment in several
ways. First, we focused on offspring reports, Whace relatively understudied compared to
parent reports, and thus offer considerable insigbtthe link between offspring perceptions and
developmental outcomes. The offspring and pateritss study were well-phenotyped, and
current, rather than retrospective, perceptiorfamily functioning were captured. We included
multiple covarying domains of family environmentdor measurement model, taking a person-
centered approach to capturing heterogeneity oémaipce without making a priori assumptions
regarding environmental differences by splittinfspfing into groups according to parent
diagnosis. There is a robust literature on theoirtgmce of warmth, firmness, and psychological
autonomy granting in the parent-child relationg8peinberg, 2001), the children’s perceptions
of which were captured, in addition to communicatonflict and family dynamics. The
adolescent offspring under study were old enougirawide information less susceptible to
suggestion, confabulation, or response bias ddetmtomous thinking seen in younger
children (Taber, 2010). Finally, we tested theet of paternal and maternal BD separately.

Limitations

16



Offspring did not report directly on sibling relatiships or the intraparental relationship,
but did report on the family unit and parent-chiddationships. Thus, it is possible that our
family environment measurement model was mis-sgekiilthough the domains covered by
our measures reflect those identified as impoitatite extant literature. Our sample was mostly
White, and a convenience/volunteer sample; howesnographic characteristics were not
significantly different between HR and control gosuand our overall sample was large and
international. The number of offspring diagnosethBD was modest, though distributed
across classes. Indeed, the mean age of offspasgust under the age of peak onset for BD,
although in a nationally representative US samgproximately 10% of BD cases report onset
before age 13 and one-third before age 18 (Meriksueg al., 2007), with higher prevalence of
early onset reported in clinical samples (Birmadteal., 2009; Danner et al., 2009; Perlis et al.,
2004). If additional offspring developed BD ovine, the power to detect associations with
family environment may increase. Importantly, eiiéint needs and observations concerning the
home environment and parenting may be generatédiffertent offspring ages (ranging from 12
to 21 years in current study) and these age-speattiservational differences were not examined
here due to limited power. Current symptomatoliggmmen et al., 1987), dimensional
measures of psychiatric functioning, objective nieas of attachment, other psychiatric
disorders, genetics, and temperament and perspagadiimportant considerations when studying
family dynamics, though these were not the focuhefpresent study. We note that the factor
analysis used to quantify the HEIC was derived ftbencurrent dataset, and therefore the
factors identified have not been independentlydeaéd. Lastly, our cross-sectional analysis
means that we cannot deduce causality.

Implications and Conclusion

17



There does not appear to be one homogenous ‘sighafithe BD high-risk family
environment—nhigh-risk and control youth were diaited across classes of family environment,
and parental BD was not universally associated nattative family environment. Family
environments associated with parental BD may ddégending on whether the mother or father
has BD. Maternal BD was associated with highersaafcbffspring perceiving a troubled
mother-child relationship—i.e., higher conflictwer cohesion and warm engagement, and
lower flexibility/higher rigidity—but paternal BD as not. Though the group of offspring
identifying a High Maternal Conflict environment sveelatively small, our exploratory findings
suggest that some mothers with BD may need additigsychosocial support, perhaps related to
reducing conflictual communication style, increasilexibility or responsive caregiving
behaviors, or identifying and modifying other sagof strain on the family unit. Randomized
controlled trials focused on improving family comnization and dynamics may provide more
definitive data on the impact of perceived confbotdevelopment of offspring psychopathology.
Additionally, psychosocial therapies (e.g., Goldstt al., 2014; Miklowitz et al., 2011) may
help offspring to understand context and contrifactors to their family environment and
help them process it, in addition to offering poi@rfor prevention of symptoms or their
exacerbation and related sequelae within the faomly Finally, further research is needed on
the association of paternal BD and family environtnéParental engagement is fundamental to
healthy youth development, but the health of themamatters in the process. Thus, itis
important to support parents not only in their awgatment and self-care, but also in linking

them to parenting and family resources.
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Table 1. Offspring demographic and clinical characteristicsin the Bipolar High-Risk Study

Total Sample High-Risk Controls
p-value
(n=441) (n=266) (n=175)

Age, mean years + SD 16.73+£2.85 16.59 +2.86.95 + 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 (%)

(n=402) (n=243) (n=159)

Living with Mother 358 (81.18) 218 (81.95) 140 (80.00)  0.602
(n=346) (n=203) (n=143)

Living with Father 244 (53.33) 154 (57.89) 90 (51.54) 0.009
n=402 n=245 n=157

Offspring BD, n (%) 35(8.71) 34(13.88) 1(0.64) <0.001

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



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

#free Smallest LMR
J VLMR
para- Class LL BIC Entropy adjusted
classes p-value
meters n (%) p-value
1 class 12 -6096.988 12267.045
2 class 19 66 (15) -5843.097 11801.887 0.92  0.0000 0.0000
3class 26 50(11) -5733552 1162542 0.828 0.0038 0.0043
4 class 33 37(8) -5679.846 11560.63 0.833 0.1516 0.1583
5class 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



Table 3. Raw scores for indicators across family environment classes

Class I ndicator

Class M ean Score (95% Confidence Interval)

High Paternal

Conflict

High Maternal
Well-Functioning
Conflict

Family Cohesion®

Family Adaptability?

Conflict with Father”
Conflict with Mother®
Maternal Warm Engagement®

Maternal Permissiveness®

44.4 (40.7, 48.1)
35.3(32.8, 37.9)
8.8 (6.1, 11.4)

3.1(2.3,3.9)

-0.27 (-0.46, -0.08)

0.01 (-0.18, 0.21)

42.7(39.3,460)  60.7 (59.4, 62.1)

35.7(332,381)  47.6(46.4, 48.9)
5.0 (3.2, 6.7) 2.6(1.9,3.2)
13.6 (12.2, 15.0) 1.8(1.3,22)
-1.20(-1.44,-0.95)  0.16 (0.06, 0.25)

-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. % (n=299) in the High Paternal Conflict, High Maternal Conflict, and Well-Functioning

reference classes, respectively.

2FACES-I| subscale
PCBQ subscale

“HEIC factor score



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

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 0066 0.325 1.13(0.97,1.32) 0.123 0.080 0.124
Female 0.97 (0.40, 2.39) -0.030 0459 0949 191(0.82,443) 0646 0429 0.131
Non-White 0.57 (0.10, 3.22) -0.555 0.879 0528 255(0.74,883) 0936 0.634 0.140
Austrdia 057 (021,158 -0555 0518 0.284 1.20(0.42,346) 0182 0540 0.737
Living with Mother 0.42(0.09,1.92) -0875 0779 0.261 1.64(0.29,9.20) 0492 0881 0.576
Living with Father 0.81(0.26,252) -0210 0578 0.717 049(0.20,1.22) -0.710 0463 0.126
Maternal BD 1.67 (0.69, 4.05) 0511 0453 0.259 2.83(1.14,7.05) 1.041 0466 0.025
Offspring BD 1.22(0.28,529) 0200 0.748 0789 1.61(0.41,6.37) 0474 0703 0.500
Age 1.07 (0.93, 1.22) 0.063 0068 0.353 1.14(0.97,1.33) 0.128 0.081 0.114
Femae 0.96 (0.41, 2.28) -0.037 0439 0934 191(0.81,451) 0647 0439 0.140
Non-White 0.53(0.08, 3.34) -0.634 0.938 0499 243(0.64,9.25) 0.888 0.682 0.193



Austraia 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 048(0.10,2.20) -0.739 0779 0343 161(0.23,11.25) 0473 0.994 0.634
Living with Father 0.82(0.27,2.48) -0200 0565 0723 056(0.22,1.46) -0573 0484 0.236
Paternal BD 0.36(0.07,1.95) -1011 0.857 0238 0.46(0.08,281) -0.776 0924 0.401
Offspring BD 153(0.34,6.87) 0424 0767 0580 240(0.60,957) 0877 0705 0.213

Notes: BD, bipolar disorder; Est., effect estimate; OR, odds ratio; p, p-vaue; SE, standard error. Valuesin bold significant at
p<0.05 leve. Inthetwo adjusted (i.e., multivariable regression) models, each covariate in model is adjusted for effect of all
other covariates. Maternal BD and paterna BD, based on the sex of the proband parent, were tested separately. N=303 for

the adjusted models.



Figure 1. Three profiles of offspring-perceived family environment
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