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Abstract Investigated the association between family
functioning and conflict and their links with mood disorder
in parents and with children’s risk for bipolar disorder.
Participants were 272 families with a child between the
ages of 5-17 years. Parents’ history of psychiatric diagno-
ses and children’s current diagnoses were obtained via
semi-structured interviews. Parent report on the Family
Assessment Device and the Conflict Behavior Question-
naire measured family functioning and conflict, respective-
ly. Results revealed a small but significant indirect pathway
from parental diagnosis of mood disorder to child bipolar
disorder through impaired family functioning, via increased
family conflict. Parental mood disorders were also signif-
icantly related to other negative outcomes in children,
including unipolar depression and oppositional defiant
disorder. Associations between parent diagnoses and family
functioning changed depending on youth age, but not youth
sex.
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Children of parents with bipolar spectrum disorders are at
heightened risk for a broad range of psychiatric disorders
(e.g. attention-deficit hyperactivity disorder and disruptive
behavior disorders) and adjustment problems, including
social and academic difficulties and poor overall function-
ing (Singh et al. 2007). Furthermore, they are at specific
risk for developing mood disorders, such as major
depressive disorder and bipolar disorders (DelBello and
Geller 2001; Lapalme et al. 1997). Although rates vary
depending on methodology, the most recent meta-analyses
indicate that having a parent with a bipolar disorder
increases risk of bipolar disorder in children by a factor of
at least five (Hodgins et al. 2002).

However, many children with bipolar parents do not
develop adjustment or mental health problems, demanding
further explication of the processes that modify children’s
adjustment (Cummings et al. 2000).

Genetic influences, as well as environmental influences
including family processes such as marital difficulties,
parenting problems, and chronicity and severity of parental
illness, are established risk factors in children of affectively
disordered parents (Hammen 2002; Hodgins et al. 2002).
Because of the family environment’s pervasive influences
on child development, family functioning may be of
particular importance. Whereas evidence supporting the
role of family processes related to parental depression in
children’s risk for adjustment problems is substantial (for
reviews see Cummings and Davies 1994; Downey and
Coyne 1990; Hammen 2002; Schwoeri and Sholevar 1994;
Miklowitz 2004), little work has been done exploring the
role of family processes related to parental bipolar disorder
in children’s risk for problems. Because much of the burden
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associated with bipolar illness comes from depressed mood
states in adults (Judd et al. 2005), it is likely that findings
from the parental depression literature hold important
implications for family processes in families with bipolar
disorder (Keitner et al. 1985; Miklowitz 2004).

Families with depressed parents are often under great
marital and parent—child stress (Hammen 1991). High
levels of family stress predict children’s subsequent
depression (Hammen 1988; Hammen et al. 1991). Negative
family interactions are more predictive of children’s out-
comes than is the depression itself (Caplan et al. 1989;
Fergusson et al. 1995; Hammen et al. 1987; Murray et al.
1999). Parents’ depressive symptoms are associated with
multiple differences in interaction patterns, including
increased angry and depressive marital conflict tactics,
verbal hostility, defensiveness, withdrawal, and insults, as
well as more negative affect displays of anger and sadness
(Du Rocher Schudlich et al. 2004). Affected families also
show diminished positive or productive strategies, such as
calm discussion, positive affect and conflict resolution.
Thus, the conflict strategies utilized by couples with a
dysphoric partner not only hinder problem resolution, but
could also seriously impair relations and communication
between the couple. Such interaction styles linked with
dysphoric affect may be particularly detrimental to child-
ren’s outcomes (Davis et al. 2000; Du Rocher Schudlich
and Cummings 2003). This is especially true when
considering effects of genetic vulnerability for negative
affect, which may undermine children’s coping resources
for effectively managing the stress of such negative family
environments (Rice et al. 2002).

Research addressing bipolar disorder’s role in family
functioning has been scarce and inconsistent regarding the
impairment these families face. Findings to date potentially
support three plausible suppositions: (a) mania and mixed
states further disrupt family processes and are associated
with worse outcomes, (b) the unique aspects of bipolar
illness, mania and hypomania, do not add substantially to
the disruption of family processes compared to the burden
of depression, or (c) bipolar disorder might be associated
with periods of higher functioning, possibly including
hypomanic periods, that actually reduce the effects of
depression on family functioning.

The most intuitive expectation would be that bipolar
disorder leads to greater disruptions of family processes.
Families with children with bipolar disorder acknowledged
significantly more minor conflicts with family members
than either unipolar or control group families (Robertson
et al. 2001). Families with parent mood disorders also
reported significantly less positive shared activities and
communication between siblings. Another recent study
found that families reported more conflict, less organiza-
tion, and less cohesion compared to controls when one or

@ Springer

both parents had bipolar disorder (Chang et al. 2001).
These features of family interaction were in turn associated
with the presence of bipolar disorder and other axis I
disorders in children. Given the already increased biolog-
ical risk for disorder that bipolar offspring face (Hodgins
et al. 2002; McGuffin et al. 2003), these disruptions in
family functioning may place children at even greater risk
for developing adjustment and psychiatric problems.

However, other studies have found that families with
parents with bipolar disorder do not differ from control
families regarding the severity of family dysfunction
(Anderson and Hammen 1993; Cooke et al. 1999) or in
several specific areas of family functioning (e.g. problem
solving, communication, roles, affective responsiveness,
affective involvement, behavior control and general func-
tioning; Miller et al. 1986). Children of unipolar mothers
may be under even greater levels of family stress than
children of bipolar mothers (Adrian and Hammen 1993).
Thus, family impairment may be due more to something
specific about depression rather than affective disorders in
general. Furthermore, evidence is beginning to suggest that
parental bipolar disorder and disturbed family functioning
may be associated with a more general risk for psychiatric
disorders and maladjustment in children, rather than bipolar
disorder specifically (Chang et al. 2001; Radke-Yarrow
1998; Zahn-Waxler et al. 1988). Thus, it is important to
examine other disorders in children as potential alternative
negative outcomes.

The goal of this study is to further explicate the relations
between parental mood disorder, family functioning/con-
flict and children’s risk for disorder. Thus, we are focusing
on both the risk that children of parents with affective
disorders face and the predictors of bipolar disorder in
children, which is reflected in our sample where partic-
ipants are recruited based on children’s disorders, with
additional information obtained about parents’ disorders.
Based on the possible predictions described above, our tests
are two-tailed. Our first hypothesis was that a history of
bipolar spectrum disorders in either parent would be
associated with impaired family functioning, including
poorer problem solving and communication (Fristad et al.
2002; Miklowitz et al. 2005). We also hypothesized that
poor communication, problem solving, and general family
functioning would predict increased levels of conflict in the
family. This expectation was based on therapeutic models
that target deficient problem solving and hostile communi-
cation as processes (Danielson et al. 2004; Fristad and
Goldberg-Arnold 2004; Miklowitz 2004). A third hypoth-
esis was that family functioning and conflict would
partially mediate the association between mood disorder
in the parent and in the youth. We expected to find evidence
of mediation because of the prior evidence reviewed above
about parental mood disorder being linked with poorer
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family functioning and increased conflict, and also because
of findings that poor family functioning is associated with
age of onset and risk of relapse in pediatric bipolar disorder
(Geller et al. 2004). We expected that mediation would be
only partial because of the well-established genetic risk
associated with bipolar spectrum disorders (McGuffin et al.
2003).

An alternate model of clinical interest would be a “child
effects” model (Forehand and McCombs 1988; Lytton
1990), suggesting that the externalizing behavior problems
frequently associated with pediatric bipolar disorder
(Kowatch et al. 2005; Youngstrom et al. 2004) might result
in an excess of conflict above what might be predicted just
on the basis of poor family functioning. This would be
consistent with evidence about coercive processes, where
youths’ aversive behavior can contribute to increased
conflict in the family and more ineffective parenting
(Patterson et al. 1989), as well as the high degree of stress
reported in parents of youths with bipolar diagnoses
(Hellander et al. 2003). Past work by Hammen et al.
(1991) demonstrated that dysfunctional youths were as
likely to contribute to maternal mood episodes as much as
the reverse, and that child characteristics contribute to
maternal functioning in a cycle of negative mutual
influence (e.g., Conrad and Hammen 1989; Ge et al.
1995). Thus, path analyses also examined whether a child
effects or a bidirectional model provided a better fit to the
data.

Four additional sets of secondary questions were also
explored in this study. First, we compared whether specific
types of conflict and family functioning had different
effects on the risk of disorder in youths. Second, we
examined whether any particular category of youth diag-
nosis (bipolar spectrum, unipolar, ADHD, or disruptive
behavior disorders such as ODD or CD) was uniquely
associated with family functioning even after accounting
for comorbidity in a highly mixed outpatient sample. Third,
we examined whether youths’ age moderated any of the
patterns of association between parental mood status,
family processes, and youth risk of bipolar spectrum
disorders. Age of onset appears to be an important
prognostic variable, with earlier onset potentially signifying
a worse course of the disorder (e.g. Geller and Luby 1997,
Geller et al. 2004; Perlis et al. 2004). Therefore, it is
important to examine whether family processes and models
for their effects differ as a function of child age. Finally, we
examined whether there were sex differences in the patterns
of association. Prior research has found significant but
complicated sex effects regarding family functioning in
families with and without affective disorders (see Cummings
and Davies 1994, and Snyder 1998 for reviews). Also, there
are sex differences in the rate of depression, but not of
bipolar I disorder (Biederman et al. 2004).

Method
Participants

The Institutional Review Board of University Hospitals of
Case Medical Center approved all procedures used here.
Participants for this study were 272 families with a child
between the ages of 5-17 who were recruited to a general
clinical research center conducting research in treatment of
disruptive behavior disorders, attention-deficit/hyperactivity
disorder, mood disorders, and schizophrenia. The entire
sample was recruited from this one clinical infrastructure,
and all subjects received the same assessment protocol.
Recruitment included three referral streams: Parents con-
tacting the Division of Child and Adolescent Psychiatry
because of concerns about their youth’s functioning (the
most common source); referrals from the adult mood
disorders program for evaluation of youths who had a parent
receiving treatment for bipolar disorder; and a smaller group
of children (n=31) who were recruited as a non-treatment
seeking comparison group. Data collection pre-dated the
STARD guidelines for describing patient recruitment and
representativeness (Bossuyt et al. 2003), so patient flow
information was not documented to that degree of detail
(see Youngstrom et al. 2004, for a STARD flow diagram
prepared for the larger cohort from where this sample was
drawn).

Assessments took place at an outpatient clinic in an
urban Midwestern city. Inclusion criteria were: (a) youths
between the ages of 5 years 0 months and 17 years
11 months of age, (b) of either sex, (c) of any ethnicity, (d)
the youth providing written assent and the guardian
providing written consent for participation, and (e) both
the youth and the primary caregiver presenting for the
assessment. Exclusion criteria included: (a) either the youth
or the parent being unable to communicate orally at a
conversational level in English in order to complete the
interview; (b) having a pervasive developmental disorder,
as determined by psychiatric history, psychiatric interview,
or having an Autism Screening Questionnaire score of 15
or higher (Berument et al. 1999); or (c) suspected mental
retardation—documented via educational history, standard-
ized cognitive ability test scores <70, or a Peabody Picture
Vocabulary Test-Third Edition (Dunn and Dunn 1997)
score <70 as a screener. Parents provided demographic
information regarding themselves and their family, includ-
ing age, marital status, family composition and living
arrangements, occupational status, employment type, edu-
cational level, and total income.

One hundred and eighty-three of the mothers (69%)
were married. Thirty-five percent of the children were only
children; the median number of additional siblings was 1,
with an average of 1.3 additional sibs (SD=1.5). Fifty-one
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percent of parents were living together, 38% were living
apart, and 9% never lived together. Children lived primarily
with both parents (52%), 43% lived with their mothers
only, and 5% with their fathers only. Seventy-nine percent
of the target children had one to three siblings and 21% had
four or more siblings. Mean age of the index child
participating in the study was 11.57 years (SD=3.24).
There were 158 boys (58%) and 114 girls (42%) in the
sample.

Mothers averaged 39 years of age (SD=6.4) and fathers
averaged 42 years of age (SD=7.0). Summary information
gathered from the parents’ occupational status, employ-
ment, education and income indicated that the families were
primarily middle to upper middle-class. Approximately 3%
of mothers and 12% of fathers obtained less than a high
school education, 28% of mothers and 33% of fathers
obtained a high school education, 40% of mothers and 21%
of fathers attended some college, 12% of mothers and 16%
of fathers graduated from college, and 18% of mothers and
13% of fathers obtained a post-graduate education. Ap-
proximately 82% of families were Caucasian, 10% were
African American, 3% were Hispanic, 1% were Native
American, and 4% were other or did not specify.

Table 1 presents the distribution of bipolar diagnoses in
offspring stratified by biological parent history of mood
disorder. Diagnostically, 100 youths (37%) met criteria for
bipolar I, 50 (18%) met for other bipolar spectrum
diagnoses (7 for bipolar II, 13 for cyclothymia, and 30 for
bipolar NOS—typically presenting with a sufficient number
and severity of symptoms to warrant a diagnosis of mania,
but with insufficient duration of the index mood episode to
meet DSM-IV criteria), 63 (23%) met for unipolar
depression or dysthymia, 28 (10%) met for ADHD or
disruptive behavior disorders without a comorbid mood
diagnosis, and 31 (11%) did not meet criteria for any axis I
disorder. The median number of axis I diagnoses was two,

Table 1 Distribution of bipolar diagnoses in offspring stratified by
biological parent history of mood disorder

Father Mother diagnosis Total
diagnosis
Child bipolar ~ Bipolar ~ Unipolar  Neither
status
Bipolar Not bipolar 0 2 2 4
Bipolar 5 16 9 30
Unipolar ~ Not bipolar 0 10 6 16
Bipolar 5 10 9 24
Neither Not bipolar 8 26 68 102
Bipolar 29 30 37 96
Total 47 94 131 272
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with 60% of the sample meeting criteria for anywhere from
two to six diagnoses. ADHD was the most frequent
comorbidity, affecting 51% of the sample, including 66%
of the cases with bipolar spectrum diagnoses.

Measures

Family Assessment Device (FAD) The FAD is a parent
report questionnaire measuring transaction patterns that can
distinguish healthy from unhealthy families (Epstein et al.
1983). A 27-item short form of the FAD shows good
reliability and validity for young children and adolescents
(Byles et al. 1988). The FAD has been used widely with
families with children as young as 4 years (e.g., Byles et al.
1988; Sanford et al. 2006; Zwaanswijk et al. 2005). The
primary caregiver rated each statement based on how well
it described their own family, using a four-point Likert-type
scale, ranging from a 1 (Strongly Agree) to 4 (Strongly
Disagree). Ten of the items are reverse keyed, so that
higher total scores (after reversal of items that are keyed
negatively) always mean less adaptive family functioning.
In the present sample, the total score showed a=0.91 in the
younger (ages 5 to 10) and 0.93 in the older (ages 11 to
17 years) subsamples; the general functioning scale showed
a=0.84 and 0.87, the problem solving scale had «=0.75
and 0.79, and the communication scale had «=0.73 and
0.81, respectively.

Conflict Behavior Questionnaire (CBQ) The short form of
the Conflict Behavior Questionnaire measured family
conflict (Prinz et al. 1979; Robin and Foster 1989). The
short form correlates 0.96 with the longer version (Robin
and Foster 1989), with adequate internal consistency and
discriminant validity (Prinz et al. 1979). The CBQ is a
measure of perceived communication-conflict between
parents and children and taps both dissatisfaction with family
member’s behavior and evaluations of the interactions
between family members. The CBQ has been widely used
with families with young children as well as adolescents (e.g.
Forehand and Jones 2003; Kim and Brody 2005; Kotchick
et al. 2005). Sample items include “My child is easy to get
along with,” “We almost never seem to agree” and “My
child and T compromise during arguments.” The caregiver
most familiar with the target child indicated whether or not
each behavior occurs in their family (yes or no). Six of the
items are reverse keyed in calculating the total score, and
higher scores indicate greater severity. The CBQ showed a=
0.92 (ages 5 to 10) and 0.94 (ages 11 to 17) in the present
sample.

Child Diagnoses: Semi-structured Diagnostic Interview
Using the Schedule of Affective Disorders and Schizophre-
nia for Children All participants and their families com-
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pleted a semi-structured diagnostic interview by a highly
trained research assistant, using the Schedule for Affective
Disorders and Schizophrenia for School-Age Children—
Present and Lifetime (KSADS-PL) or Epidemiological
(KSADS-E). The same interviewer worked with both
parent and child sequentially, resolving discrepancies using
best clinical judgment (see Findling et al. 2001). Diagnoses
of bipolar I, bipolar II, cyclothymia, and bipolar not
otherwise specified (NOS) were made in strict accordance
with diagnostic criteria published in the DSM-IV (American
Psychiatric Association 2001). NOS cases typically had a
sufficient number and severity of symptoms, but were
insufficient in duration of spontaneous abnormal mood
states to warrant a strict DSM-IV diagnosis of mania
(Leibenluft et al. 2003).

Research assistants (=17, ranging from BA in psychol-
ogy to PhD or MD) were trained to criterion by having
them rate along while observing five KSADS interviews by
an experienced rater. New raters then led five KSADS
interviews with an experienced rater and achieved an
overall kappa >0.85 at the symptom severity level and 1.0
agreement about the presence or absence of diagnoses on
each in order to graduate from training. Acceptable inter-
rater reliability was maintained by having joint rating
sessions at every tenth interview or monthly, whichever
happened first.

Comorbidity was addressed via a hierarchy for grouping
diagnoses (e.g., Youngstrom et al. 2001; Youngstrom et al.
2004), such that children with a bipolar spectrum diagnosis
were always assigned to the bipolar category, regardless of
comorbidity; children with unipolar mood were assigned to
the depression category. In a similar manner, a disruptive
behavior disorders (DBD)/attention deficit hyperactivity
disorder (ADHD) category was formed of cases with
externalizing diagnoses but no comorbid mood diagnoses—
because if a youth met criteria for both an externalizing and a
mood diagnosis, they were already assigned to one of the
prior mood categories. Finally, 31 youths presented with no
axis | diagnosis. These were recruited specifically to form a
non-impaired comparison group, although they were
retained in the sample even if they happened to score high
on measures of symptoms or impairment due to challenges in
daily living.

Child Mood State The same interviewer conducting the
KSADS also used parent report, youth report, and clinical
observations during the interview to complete the Young
Mania Rating Scale (YMRS; Young et al. 1978) and
the Child Depression Rating Scale-Revised (CDRS-R;
Poznanski et al. 1984). These measures were chosen as
they are the assessments most commonly employed in
clinical trials research with children and adolescents
suffering from mood disorders and they provide additional

more fine-tuned measurement of the mood symptoms that
youth are experiencing. The YMRS contains seven items
rated from 0 to 4, and four items rated from 0 to 8, with
high scores indicating worse mania («=0.90 in present
sample). The YMRS demonstrates good reliability be-
tween raters and has good discriminant and concurrent
validity in children and adolescents in the age ranges used
in this study (Fristad et al. 1992). The CDRS-R contains
12 items rated 1 to 7 and five items rated 1 to 5, with
higher scores indicating more severe depression (a=0.92
in this sample). The CDRS demonstrates good reliability
between raters and across time and has good criterion and
concurrent validity (Poznanski et al. 1984).

Parental Mental Health Diagnoses After the initial
KSADS diagnostic assessment interview, the parents were
assessed for psychiatric diagnoses. Primary caregivers were
directly interviewed using Schedule for Affective Disorders
and Schizophrenia (SADS-LB; Endicott and Spitzer 1978),
conducted by the same highly-trained pool of raters as
performed the KSADS. Thus, all raters had completed
extensive training and supervision on using semi-structured
interviews, as detailed above. When possible, the other
parent was also directly interviewed with the SADS-LB.
Caregivers provided indirect report about other family
members using the Family History Research Diagnostic
Criteria (FH-RDC; Andreasen et al. 1977) to describe the
history of the other relatives. Clinical diagnoses were also
considered if they were made at the affiliated adult mood
disorders program and families consented. More than 90%
of mothers and more than half of fathers completed direct
SADS interviews. Parent diagnoses were reviewed using
similar consensus procedures as used with the child
KSADS diagnoses. Review by a physician at consensus
meetings resulted in changes of diagnosis in fewer than 5%
of cases.

Procedure

The parent or guardian provided written consent, and all
youths provided written assent to participation. All partic-
ipants and their families completed the intake assessment.
Family history of mental illness was gathered either during
the initial evaluation or at a subsequent interview as needed
to avoid undue burden on the family. Raters were neither
systematically informed of child diagnoses, nor were strict
precautions taken to preclude awareness of child diagnoses
(Youngstrom and Kogos Youngstrom 2005). Most of the
family history interviews were completed prior to the
consensus meeting where final child diagnoses were
assigned, but not all family history was completely blind
to child diagnosis.
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Results
Preliminary Analyses

Preliminary analyses checked the appropriateness of dis-
tributions for subsequent analyses. Univariate descriptive
statistics indicated that variables were functionally not
different from normal distributions (absolute values of
observed skewness and kurtosis all <1.0, with no extreme
outliers on box plots). Because of the large age range of
participants, we examined whether the reliability or average
scores on the CBQ or FAD scales were associated with
child age and gender independent of child diagnosis. For
group comparisons of age effects, age was divided into ten
years and younger versus eleven years and older, based on
age eleven as being when many self-report instruments
begin to be used, and also based on the transition to puberty
often occurring around this age (Petersen et al. 1988). No
significant associations were found between child age and
the CBQ or any of the FAD scales. No significant
associations were found between the CBQ and child
gender, and only one significant association was found
between child gender and the FAD: Girls’ families had
significantly worse problem solving than boys’ families F
(1, 271)=4.75, p<0.03. Internal consistency reliability
coefficients remained similar even when stratifying by
youth age (as detailed in the “Measures”).

Is Parental Mood Disorder Associated with Family
Functioning or Conflict? (Hypothesis 1)

We examined the distribution of bipolar diagnoses in
offspring, stratified by the history of mood disorder in both

biological parents. Table 1 indicates the breakdown of
unipolar and bipolar disorder in both parents. Slightly
more than half of the children had a current bipolar
spectrum diagnosis, as assessed by the KSADS-PL,
whereas 17% of mothers and 12.5% of fathers had a
history of bipolar disorder. Thirty percent of children had
at least one parent with a bipolar diagnosis and 2% had
both parents with bipolar diagnoses. Seventy-nine percent
of children with at least one parent with a history of
bipolar spectrum disorder had a current diagnosis of a
bipolar spectrum disorder, and 100% of children with both
parents with a history of bipolar spectrum disorder had a
current bipolar spectrum disorder diagnosis, potentially
indicating very strong direct effects.

ANOVA examined the first hypothesis, that parental
mood disorder would be associated with poorer family
functioning and increased conflict. Post-hoc comparisons
used the Games-Howell procedure, which is more robust to
heterogeneity of variance than the Tukey HSD procedure
and provides better type I error control than the Newman—
Keuls and other commonly use procedures, but provides
better power than the Bonferroni adjustment (Kirk 1995).
Point-biserial correlations provided a measure of the effect
size of parental unipolar and bipolar diagnoses on family
functioning and conflict. Table 2 presents the results of a
one-way ANOVA examining differences in family meas-
ures as a function of family history of mood disorder. Both
parents having a history of mood disorder was associated
with significantly more overall impaired family function-
ing, as measured on all subscales of the FAD, compared to
families without any history of mood disorder. Additional-
ly, families where both parents had a history of mood
disorder had significantly worse general family functioning

Table 2 ANOVAs for family functioning and conflict measures as a function of family risk for mood disorder

Child family risk FAD total score FAD general FAD problem FAD CBQ
functioning scale solving scale communication
scale
M (SD) M (SD) M (SD) M (SD) M (SD)
No parent with 55.1, 9.4 24.0, 4.7 12.8, 2.4 18.3, 32 10.9 6.4
mood disorder
One parent with 57.7 12.3 25.1, 5.9 13.5 2.7 19.1 4.8 11.6 5.8
unipolar disorder
One parent with 57.2, 12.3 25.1, 6.0 13.0, 3.0 19.1 44 10.9 5.9
bipolar disorder
Both parents with 63.2, 9.5 28.5, 4.9 14.5, 29 20.3, 32 13.0 5.8
mood disorder
F(3, 268)= F(3,268)= F(31,268)= F(31,268)= F(31,268)=
6.27%** 7.74%** 4.55%* 3.06* 1.53

Within columns, means with different subscripts are significantly different from each other only, not the rest of the column, at p<0.05. FAD

Family Assessment Device, CBQ Conflict Behavior Questionnaire.
*p<0.05, **p<0.01, ***p<0.001
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compared to families with just one parent with a mood
disorder. Family problem solving was also significantly
worse when both parents had a mood disorder compared
to having just one parent with a bipolar spectrum disorder.
No differences were found in families’ degree of conflict
as a function of family history of mood disorder. In other
words, conflict levels were similar across families who did
and who did not have any type of mood disorder. The
pattern of findings suggests that the cumulative load of
parental mood disorder (number of affected parents) may
have more impact on family functioning than does the
specific type of mood disorder. Both parental unipolar
depression and bipolar diagnoses showed significant
correlations with poorer family functioning (Table 3).
Thus, the quantity was more important than the quality of
the mood disorders.

Does Poor Family Functioning Predict Increased Conflict?
(Hypothesis 2)

Correlation also quantified the relationship between family
functioning and conflict. Table 3 presents the correlations
between measures of family functioning and conflict. All
FAD scales correlated with CBQ conflict, with rs ranging
from 0.27 to 0.47, thus supporting the hypothesis. These
findings are unlikely to be due entirely to “source
variance,” as parent diagnoses were not directly correlated
with parent-reported conflict.

Are Child Bipolar Diagnoses Associated with Differences
in Family Functioning and Conflict?

Table 3 presents the correlations for all the variables
included in the path analyses. Parental mood disorders
were significantly related to impaired family functioning, as
assessed by both the total score and the general family
functioning scales on the FAD. Parental unipolar, but not
bipolar, disorder was further related to impairment in
problem solving. Greater conflict in the family, as assessed
by the CBQ, was related to child bipolar spectrum
disorders. The family functioning variables did not show
significant correlations with bipolar diagnoses in the child.
This appears to be due to the fact that the majority of the
nonbipolar cases still had depression or DBD diagnoses,
which also were associated with higher levels of problem-
atic family functioning. Table 4 presents the means for the
FAD scales and CBQ Total broken down by the child’s
diagnostic category. One-way ANOVAS were conducted to
examine between group differences in family functioning
and conflict by child diagnostic group. The “no diagnosis”
group consistently showed better functioning than the other
diagnostic groups. There were no significant differences in
functioning between the bipolar, unipolar depression, and
DBD/ADHD groups. If the sample were limited to include
only bipolar cases versus youths with no diagnosis, then the
bipolar cases would show worse family functioning. Overall,
these findings are consistent with disrupted family function-

Table 3 Zero-order correlations between mood diagnoses and family functioning and conflict measures

Child Parent Parent FAD total FAD general FAD FAD
bipolar unipolar bipolar score functioning problem communication
diagnosis® diagnosis®  diagnosis® scale solving scale  scale
Child bipolar disorder -
diagnosis
Parent unipolar -0.01 -
diagnosis
Parent bipolar diagnosis 0.42%%* —0.09 -
FAD total score 0.01 0.14* 0.15* -
FAD general 0.04 0.14* 0.17%* 0.95%%* -
functioning scale
FAD problem solving 0.00 0.17** 0.09 0.87*** 0.78*** -
scale
FAD communication —0.04 0.08 0.12 0.88*** 0.73%** 0.65%** -
scale
CBQ 0.31%** 0.09 0.03 0.427%** 0.47%** 0.37%** 0.27%**

FAD Family Assessment Device, CBQ Conflict Behavior Questionnaire

Dummy coded, 1 = presence and 0 = absence of relevant diagnosis
*p<0.05, **p<0.01, ***p<0.001
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Table 4 Means for family functioning and conflict measures by Child DSM-IV diagnosis

Diagnosis N (%) FAD total FAD general FAD problem FAD CBQ
score functioning scale  solving scale communication scale
M (SD) M (SD) M (SD) M (SD) M (SD)
Child bipolar 150 (55%)
spectrum
diagnosis
Bipolar I 100 37%) 579 25.8 13.2 18.9 13.8,
9.9) 5.1 2.5) (3.6) 4.5)
Bipolar II, 50 (18%)  57.0 24.8 13.3 18.9 11.8,
cyclothymia, (11.9) 5.7 (3.2) 4.2) (5.5)
BP NOS
Child non-bipolar 122 (45%)
diagnosis
Unipolar 63 (23%)  60.3, 26.0 13.8, 20.5, 11.8,
Depression (11.8) (6.4) (3.0) 4.3) (6.0)
Disruptive 28 (10%)  57.6 25.6 13.7, 18.3p 11.6,
behavior (7.2) 3.7 (1.8) (2.9) 4.7)
disorder
and ADHD
No axis | 31 (11%) 517, 22.7 11.7, 17.3, 2.4,
diagnosis (10.9) (5.5) (2.8) 3.4) 4.2)

F(4,267)=3.27*

F(4,267)=3.37*

F(4.267)=3.30%  F(4,267)=4.14** F(4,267)=30.61%**

Within columns, means with different subscripts are significantly different from each other only, not the rest of the column, at p<0.05. FAD

Family Assessment Device, CBQ Conflict Behavior Questionnaire
*p<0.05, **p<0.01, ***p<0.001

ing being associated with child pathology in general, but not
specifically linked to bipolar spectrum disorders.

Do Family Functioning and Conflict Mediate Links
Between Mood Disorder in Parent and Child?
(Hypothesis 3)

Path analysis was guided by the theoretically derived model
that parental mood disorders would increase the risk of the
child having bipolar disorder through both direct effects
(including the transmission of a genetic diathesis; Goodwin
and Jamison 1990) as well as indirectly by means of
increasing family dysfunction. The models were estimated
using AMOS 5.0 (Arbuckle and Wothke 1999), using
maximum likelihood (ML) estimation. After entering a
completely saturated model, the non-significant paths were
dropped and the model was rerun to attain the best fitting
model. The model including the Global FAD score was
considered the primary model, and then separate explor-
atory models were tested for each of the FAD scales to
explore whether there were differences in the role of
communication or problem solving (both of which are
targets of family focused interventions; Miklowitz et al.
2003a).

The hypothesized model provided an excellent fit with
the data, x* (2, N=272)=2.38, p=0.30, AGFI=0.97, CFI=
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1.0, RMSEA=0.026. A fitted model in which nonsignifi-
cant paths were omitted (dropping direct effects from
parental mood diagnoses to conflict) was used as the basis
for subsequent analyses'. This was done to decrease the
type I error risk by reducing the number of paths tested in
the later models exploring age and sex effects. Figure 1
presents the resulting final model. Substituting the other
family functioning scales in the model resulted in equally

! Because AMOS does not allow for modeling of latent thresholds for
bivariate outcome variables, analyses were also run in M-Plus 4.0,
using both WLSMV, ML, and MLR estimators, to explicitly model the
thresholds for categorical outcomes. These analyses did not result in
any changes in the paths in terms of sign or significance; nor did the
models appear to change in terms of fit. We also estimated the
polyserial correlations using the “polyserial” procedure in R version
2.4.0 to examine whether modeling them instead of point-biserial
estimates would change findings. The polyserial and point-biserial
correlations were all well within one standard error of each other. The
correlation between youth bipolar spectrum status and CBQ Total
score was 0.42 for point-biserial and 0.38 for polyserial estimation
(standard error=0.06). For youth bipolar status and FAD total score,
both correlations were 0.01 (with a standard error of 0.08). Given the
similarity in findings, the greater range of model comparison statistics
available in AMOS versus M-Plus, and the greater congruence
between the AMOS model and the current thinking about bipolar
disorder as being a spectrum, not a categorical, phenomenon, we
chose to present the AMOS results in the main body of the paper.
Results of the M-Plus analyses are available upon request from the
corresponding author.
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Fig. 1 Family functioning and
conflict as potential mediators
of parental mood disorders pre-
dicting child bipolar disorder.

*p<0.05, ¥**p<0.01, ***p<

0.001, two-tailed Parental

History of
Bipolar
Disorder

Parental
History of
Unipolar
Disorder

good fits. Both parental bipolar and unipolar disorders were
indirectly related to child bipolar spectrum disorders
through family processes. Both parental mood disorders
were related to increased family functioning problems
which, in turn, was associated with greater family conflict,
and it was the increased family conflict that was positively
associated with child diagnosis of bipolar spectrum
disorders.

To determine the significance of mediation (Hypothesis
3), the indirect effect was calculated and tested for
significance, using Sobel’s (1982) test. This analysis
sequence allowed us to examine the direct association
between parental bipolar disorders and child bipolar
disorders and allowed quantification of the extent to which
family processes mediated this association. Tests of the
product of path coefficients, such as the Sobel test, have
better power and more accurate type | error rates than the
popular “causal steps” approach described by Baron and
Kenny (1986; see MacKinnon et al. 2002). Furthermore,
tests of the product of coefficients are more appropriate in
situations where path coefficients might have opposite
signs, resulting in a suppression effect where mediating
paths appear to cancel out the correlation between a more
distal variable and the outcome of interest (MacKinnon
et al. 2000).

The effects of parental mood disorder on family conflict
were indirect through disruptions in family functioning.
There were significant indirect effects between parental
bipolar and unipolar disorder and family conflict through
family functioning, based on the Sobel test (z=2.55, p<
0.05 and z=2.46, p<0.05, respectively). Thus, compro-
mised problem solving and communication were significant
pathways between parental mood disorders and family
conflict.

Family
Functioning
(FAD total
score)

_(0.22%*
\\: Child Bipolar
0.43%%* Disorder
0.15%
0.42%%%
A
Family
Conflict
(CBQ)

There was a significant indirect pathway in the link
between family functioning and child bipolar spectrum
disorders through family conflict (z=4.92, p<0.001), based
on the Sobel test, but there was also a substantial direct
effect; and the model including the direct effects yielded a
significantly better fit than the model without the direct
links, deiff (1, N=272)=15.19, p<0.001. Thus, family
functioning added significantly to the prediction of child
bipolar spectrum disorders and provided an indirect
pathway in the relations between parental bipolar disorder
and child bipolar disorders. Furthermore, family function-
ing had both direct and indirect effects in its prediction of
child bipolar disorders. However, even though all of the
path segments for the indirect effects achieved statistical
significance, the cumulative indirect effects mediated by
family functioning and conflict were small (—0.04 mediated
via family functioning, and 0.03 via functioning and
conflict) compared to the direct effect of parental bipolar
disorders on youth bipolar disorders (5=0.43; see Fig. 1).

The direct link between impaired family functioning and
child bipolar disorders was negative when also controlling
for conflict levels such that more impaired family function-
ing was associated with children having other diagnoses
besides bipolar spectrum. The zero-order correlations
between the FAD scales and child bipolar disorders were
all non-significant with rs ranging from 0.00 to 0.04 (see
Table 3). Although families with pediatric bipolar disorders
showed poorer family functioning than did families of
youths with no axis I diagnoses, families with other
diagnoses (i.e., youth unipolar depression, ADHD, or
DBDs) showed equal or even worse levels of family
functioning. The correlations in Table 3, and also the path
analyses, all collapse these other youth diagnoses into the
“nonbipolar” comparison group, testing what associations
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might be unique to bipolar disorders. Present findings are
consistent with prior literature finding equal (Zahn-Waxler
et al. 1988) or stronger (Adrian and Hammen 1993) links
between family processes and unipolar depression or other
child diagnoses versus bipolar disorders. The significant
negative pathway only appears when controlling for family
conflict, which is highest in the context of pediatric bipolar
disorders.

These findings suggest that after controlling for the level
of conflict, additional effects of impaired communication or
problem solving are more likely to be associated with other
child diagnoses besides bipolar disorder. Consistent with
this possibility, the pathway between family functioning
and youth unipolar depression (instead of bipolar) was
significant and positive (b=0.21, p<0.01). Similarly, if
youth mood symptoms were used as the criterion, then after
partialling out conflict levels and parental bipolar diagnosis,
family functioning showed a positive relationship to
CDRS-R depression scores (b=0.14, p<0.01) and a
negative path to YMRS mania scores (b=—0.17, p<0.01).
One explanation might be that dysfunctional family
processes other than conflict make a stronger contribution
to youth depression.

Overall, parent mood diagnoses accounted for 18% of
variance in youth bipolar diagnoses, and family functioning
and conflict combined to explain 13% of the variance (both
sets significant p<0.0005). Because of the suppression
effect in the regression equations, the variance estimates for
the unique contributions of each set of predictors wound up
being similar to the total variance estimates, and the part
correlations increased slightly compared to the zero order
correlations for conflict and for parent mood diagnoses.

Child Effect and Bidirectional Effects on Conflict An
alternative hypothesis might be that the youth’s bipolar
disorder leads to greater conflict than otherwise would be
expected based on the family’s functioning, consistent with
a “child effects model” (Lytton 1990). Two alternate
models tested this possibility: A “child effects” model
where the path was reversed so that youth bipolar disorders
predicted increased conflict, and a “bidirectional” model
where family conflict and youth bipolar disorders mutually
amplified each other (a “nonrecursive” model). The “child
effects” model fit the data poorly—y? (2, N=272)=11.52,
p<0.0005, and an ECVI of 0.138 versus.098 for the model
in Fig. 1 (lower numbers indicating better fit). The
bidirectional model did not provide improvement in fit
over Fig. 1, X7 (1, N=272)=0.24, p>0.50; it also was less
likely to cross-validate, with an ECVI of.104 versus 0.098.
When paths in both directions were included, the effect of
conflict on youth bipolar disorder remained large (b=0.44),
whereas the effect of youth bipolar disorder on conflict was
nonsignificant (b=-0.06).

@ Springer

Family Functioning and Comorbid Youth Diagnoses
(Secondary Analyses)

Exploratory analyses evaluated the possibility that the high
rate of comorbidity also might complicate results. Regres-
sion analyses addressing this question used dummy codes
for youth diagnostic categories to predict family function-
ing variables after controlling for parent mood diagnoses
(the second set of exploratory analyses). Dummy codes
examined the unique effects of each youth diagnosis while
simultaneously accounting for comorbid diagnoses, and
also for the diverse mix of diagnoses in the sample. More
than two thirds of the youths with bipolar diagnoses also
met criteria for ADHD, and more than a third also met
criteria for oppositional defiant disorder (ODD). Post hoc
regression analyses used family functioning as the depen-
dent variable, and dummy codes indicating the presence of
bipolar disorder, ADHD, or ODD/conduct disorder as
predictors, after controlling for parent mood status. Bipolar
spectrum disorders made no unique contributions to family
functioning after controlling for other youth diagnoses.
Instead, child ODD was related to family functioning and
conflict, after controlling for parent diagnoses and for other
child diagnoses. Regression analyses indicated that child
ODD was significantly related to the FAD general
functioning scale, »=1.72, p=0.053 and the CBQ, b=
2.74, p<0.01. Youth bipolar disorders remained signifi-
cantly associated with CBQ scores even when controlling
for all the other variables listed above, 5=3.21, p<0.0005.

Moderating Effects of Child Age and Sex (Secondary
Analyses, Sets Three and Four)

To explicitly test whether child age and sex moderated the
relations among bipolar spectrum disorders in parents and
children and family functioning and conflict (the third and
fourth sets of secondary analyses), multiple-group compar-
isons were conducted for the path analyses, based on the
best fitting model in the full sample. To test whether age
moderated relationships hypothesized in our model we
divided the sample into two groups: Younger children (ages
5-10) and older youths (ages 11-17). This resulted in 128
children in the younger group (85 with a bipolar spectrum
diagnosis and 43 without) and 144 youths in the older
group (65 with a bipolar spectrum diagnosis and 79
without). See Appendix for 2% 2x2 cross tabulations of
the number of males and females in each age group by
bipolar diagnosis. Based on the model presented in Fig. 1
(using the FAD total score), we found that the age-specific
model fit better, thﬁ- (6)=16.47, p<0.01. The effect on
family functioning of both parental unipolar and parental
bipolar diagnoses changed significantly depending upon the
age of the youth. Parental diagnosis of bipolar disorder
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predicted poorer family functioning for younger children (5=
0.33, p<0.001), but not older children (6=0.02, p>0.05).
Conversely, parental diagnosis of unipolar disorder affected
family functioning for older youths (5=0.24, p<0.01), but
not younger ones (5=0.04, p>0.05).

The final set of exploratory analyses examined possible
interactions with child sex. There were 114 girls and 158
boys (see Appendix). The model fit equally well for girls
and boys: Xi,[ff (6)=2.58, p>0.05, indicating that no sex
differences were found in the model. Based on the sample
size of N=272, with 43 participants in the smallest group
tested for moderation effects (young children without a
bipolar disorder), post hoc estimated power would be 0.85
to detect interaction effects with an f2 of 0.032 or larger
(comparable to a part correlation of 0.16 or larger), with
alpha set at 0.05, two tailed (Erdfelder et al. 1996).
Therefore, power was adequate for detecting both age or
sex moderation effects.

Discussion

To date there has been little systematic study of relations
between parental mood disorder, family functioning and
conflict, and children’s risk for disorder. This study
examined the roles of family functioning and family
conflict in the relations between parental diagnosis of
bipolar and unipolar disorder and children’s diagnosis of a
bipolar spectrum disorder. Results indicated that there was a
significant indirect pathway from parental bipolar and
unipolar disorder to family conflict via impaired family
functioning. Increased family conflict in turn was predictive
of child bipolar disorder. This suggests that conflict is not
entirely a direct result of parents having a mood disorder,
but rather that it develops out of a negative family climate,
including deficits in problem solving and communication.
These data are consistent with previous work indicating that
parental psychological problems are often associated with
similar problems in children through the mechanisms of
family processes (Cummings et al. 2000), particularly
parental depression (Du Rocher Schudlich and Cummings
2003). Exploratory analyses indicated that poor problem
solving and poor communication skills were both sources
of risk for developing pediatric bipolar disorder through
their links with increased family conflict, supporting their
value as potential targets for treatment (Fristad and Goldberg-
Amold 2004; Miklowitz et al. 2003a). However, the indirect
effects mediated by family processes were small compared
to the remaining direct effect of parental bipolar diagnoses
on youth bipolar diagnoses. Furthermore, “child effects” or
bidirectional models where youth bipolar disorder predicted
increased family conflict provided no improvement or even
worse fit to the present data.

Family functioning appears to be a nonspecific correlate
of child psychopathology. Family functioning was equally
or more impaired in families where youths had unipolar
depression, ADHD, or DBDs versus bipolar disorders.
Consequently, family functioning was uncorrelated with
bipolar versus nonbipolar youths (collapsing all other
diagnostic categories together). The appearance of a
negative pathway between family functioning and pediatric
bipolar disorders after controlling for conflict levels was
unexpected, and it partly reflects the high levels of
disrupted family functioning associated with nonbipolar
diagnoses such as unipolar depression and disruptive
behavior disorders (Table 4).

At the same time, all diagnostic groups showed greater
impairment than families whose children had no diagno-
sis. Disrupted family processes resulting from parental
mood disorder may be a nonspecific mechanism leading to
a variety of poor outcomes for youths, not just conveying
increased risk for bipolar disorder (Chang et al. 2001;
Hodgins et al. 2002; Radke-Yarrow 1998). In particular,
children of parents with bipolar disorder may have higher
rates of depression as well, which affects our comparisons
of children with bipolar disorder to unaffected youth
control groups (as opposed to youths with depression or
externalizing problems). In the present data, family
functioning showed a significant positive path to youth
depressive symptoms (including depression in youths with
bipolar diagnoses), whereas family functioning showed a
negative path to manic symptoms after controlling for
conflict levels, suggesting that family processes such
as disrupted problem solving or poor communication
might be more strongly linked to depression than mania
(Miller et al. 1986).

Youth age moderated the effects of parental bipolar
disorders on impaired family functioning. For adolescents,
there was not a significant link from parental bipolar
disorder to family functioning; whereas the path from
parental diagnosis of unipolar disorder to family function-
ing was significant for older, but not younger, youths. Prior
work with adolescents and young adults has found parental
unipolar depression to be more disruptive to family
functioning than parental bipolar diagnoses (Hammen et
al. 1990). Present findings thus replicate prior work and
suggest that there may be something particularly noxious
about parental depressed mood in terms of impact on
adolescents. Conversely, findings might indicate that
parental mania is more disruptive to family functioning
when children are younger. Exploratory analyses failed to
find sex differences in the association between parental
mood disorders, family functioning and conflict, and
pediatric bipolar disorder.

Limitations of this study include that parent mental
health diagnoses were sometimes based on indirect report
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for fathers, and parental diagnoses were not systematically
blinded to the diagnoses of the children. These concerns are
tempered by the fact that diagnoses were not systematically
informed by child diagnoses, and structured research
interviews were used to derive almost all diagnoses. As
with most covariance analyses, due to the correlational
nature of the data and the likelihood of bi-directional
effects, the direction of causality is ambiguous. Prospective,
longitudinal data following a high-risk sample of parents-
to-be (i.e. one or more parents with a mood disorder) from
the prenatal period through child’s adolescence and
adulthood are necessary to assess the causal and interactive
nature of the relationships between family functioning,
conflict and bipolar disorder in parents and children. Given
the interactive nature between parent and child depression
and family conflict (Cummings et al. 2000), it is likely that
bipolar spectrum disorders would operate similarly. Chil-
dren who are at high risk for bipolar spectrum disorders due
to one or more of their parents being diagnosed with a
mood disorder may be exposed to heightened levels of
conflict prior to developing symptoms and perhaps because
of the child’s predisposition, there may be an interaction
between child attributes and parent attributes that exacer-
bates both the conflict and the child’s disorder. For
example, a recent study by Meyer et al. (2006) found that
early exposure to maternal negativity increased risk for
frontal lobe dysfunction in children which increased child-
ren’s risk for bipolar disorder. There may also be age
moderated effects in which conflict affects children’s
symptoms differently, with older children being more
sensitive to more subtle aspects of conflict than younger
children, but at the same time having developed more
sophisticated coping strategies.

An additional limitation is the use of self-report
measures for assessing family functioning and conflict
in this study, rather than observational measures. Com-
pared to behavioral observations, self-report measures are
subject to memory and response biases, limit the
specificity of dimensions of family responses that can
be obtained, and prohibit assessment of nonverbal or
other non-public responding (e.g. internal feelings or
thoughts of others). Furthermore, more powerful meas-
ures of family functioning might increase the size of the
correlations involving family process, and thus increase
the size of the indirect pathways. This would lower the
size of the direct effect of parent diagnosis on child
diagnosis, because more of the covariance could be
attributed to mediational processes. Another limitation is
the exploratory nature of many of the analyses. Addi-
tionally, the observed suppressor effect involving family
functioning and conflict with regard to youth bipolar
status is likely to depend on whether the nonbipolar
comparison group is limited to healthy controls (who will
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show better average family functioning) versus including
high rates of other diagnoses also linked to poor family
functioning. Family functioning’s relations with global
functioning and with other child problems, such as
disruptive disorders, were in predicted directions, sup-
porting the hypothesis that family functioning is an
important indirect effect to consider, albeit not unique
to bipolar disorder.

Finally, other factors not examined in this study may be
important in explaining the link between parent and child
bipolar disorder. For example, parenting, marital relations
and children’s coping mechanisms have all been found to
be important mediators in explaining links between parental
depression and child adjustment problems (Cummings et al.
2000; Du Rocher Schudlich 2004). The present study did
not include direct measures of important constructs such
as expressed emotion or parent-child attachment (e.g.,
Hammen et al. 1990). These more proximal family vari-
ables may also be explanatory factors in families with
bipolar disorder for both adults (Hooley and Hiller 2001) as
well as youths (Geller et al. 2003; Miklowitz et al. 2003b).

Despite these limitations, these findings lay the ground-
work for future testing of causal pathways linking parental
bipolar disorder, family functioning and conflict, and
children’s bipolar disorder and hold important implications
for clinicians treating families with bipolar disorder.
Although family factors do not fully account for the links
between parent and child bipolar disorder, they contribute
to risk of a broad range of additional problems. Family
processes are also potential targets for intervention, offering
potential mechanisms by which interventions could reduce
the risk of mood episodes in children. In fact, interventions
that target problem-solving and communication skills for
parents and children have been found to be successful in
terms of symptom reduction in children (Feeny et al. 2006;
Fristad 1999; Fristad et al. 2002, 2003; Miklowitz et al.
2003a). Given the impaired family functioning and conse-
quent family conflict in families with parental bipolar
disorder, improving the coping skills of children in these
families may also be beneficial in reducing their risk for
future disorder.
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Appendix

Table 5 Child age by sex by bipolar diagnosis

Child sex  Bipolar diagnosis status ~ Child age group
Younger  Older  Total

Male No Bipolar 20 40 60

Bipolar 59 39 98
Total 79 79 158
Female No Bipolar 23 39 62

Bipolar 26 26 52
Total 49 65 114
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