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Abstract

This study examined the longitudinal association between mood episode severity and relationships
in BP youth. Participants were 413 Course and Outcome of Bipolar Youth study youth, aged 12.6
+ 3.3 years. Monthly ratings of relationships (parents, siblings, and friends) and mood episode
severity were assessed by the Adolescent Longitudinal Interval Follow-Up Evaluation (ALIFE)
Psychosocial Functioning Schedule (PFS) and Psychiatric Rating Scales (PSR) on average every
8.2 months over 5.1 years. Correlations examined whether participants with increased episode
severity also reported poorer relationships, and also examined whether fluctuations in episode
severity predicted fluctuations in relationships, and vice versa. Results indicated that participants
with greater mood episode severity also had worse relationships. Longitudinally, participants had
largely stable relationships. To the extent that there were associations, changes in parental
relationships may precede changes in episode severity, although the magnitude of this finding was
small. Findings have implications for relationship interventions in BP youth.
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Introduction

Family and peer relationships are crucial to youth, promoting healthy cognitive and
emotional development (Hartup, 1996, Newcomb, 1995, Paradis et al., 2011, Youngblade et
al., 2007) and helping to foster a sense of identity (Furman and Buhrmester, 1985).
Psychopathology is associated with relationship impairment in youth, yet this research has
only recently been extended to children and adolescents with bipolar (BP) disorder (referred
to hereafter as BP youth) (Geller et al., 2000, Geller et al., 2002, Geller et al., 2004, Kim et
al., 2007). The current study uses data from the Course and Outcome of Bipolar Youth
(COBY) study (Axelson et al., 2006, Birmaher et al., 2006), a multi-site, prospective,
naturalistic, longitudinal study, to examine the association between interpersonal functioning
and mood episode severity in a large sample of BP youth. The study examines the bi-
directional relationship between mood episode severity and relationships with friends and
family longitudinally.

Developmental Significance of Family and Peer Relationships

Research with community samples of youth highlights the important role that family and
peer relationships play in promoting healthy development. Positive family characteristics
including engagement, closeness, and communication are associated with many positive
outcomes in youth such as social competence, health-promoting behavior, self-esteem, and
fewer internalizing and externalizing symptoms (Youngblade et al., 2007). Feeling highly
valued and having a confidante in the family (either a parent or sibling) during adolescence
is associated with many positive outcomes in adulthood including higher self-esteem,
greater satisfaction with social support, fewer interpersonal problems, greater career
satisfaction, higher SES, and lower tobacco use (Paradis et al., 2011).

Healthy peer relationships also provide numerous developmental benefits. Positive
experiences with close friends during adolescence predict healthy adult relationships
(Connolly and Goldberg 1999). Additionally, positive peer experiences protect youth from
multiple social and psychological difficulties (Erath et al. 2010) including depressive
symptoms (Hussong 2000; La Greca and Harrison 2005). Thus, family and peer
relationships promote healthy development and protect youth from negative outcomes.

Mood symptoms in BP youth

Mood symptomatology in BP youth is typically episodic with syndromal and subsyndromal
episodes characterized by primarily depressive and mixed symptoms and rapid mood
changes (Birmaher et al., 2009a). In a study by Birmaher and colleagues (2009b), BP
children in a depressive episode experienced more severe irritability, while BP adolescents
in a depressive episode experienced more severe depressive symptoms, higher rates of
melancholic and atypical symptoms, and suicide attempts. Adjusting for sex, socioeconomic
status, and duration of illness, while manic, BP adolescents showed more “typical’ and
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severe manic symptoms. Axelson and colleagues (Axelson et al., 2011) found that children
and adolescents who meet criteria for BP-NOS, particularly those with a family history of
BP, frequently progress to BP-1 or BP-I1, and can subsequently experience more frequent
and longer manic, hypomanic, depressive, or mixed episodes.

Given the unique symptom presentation of BP youth, there are many reasons to hypothesize
that mood symptoms and family and peer relationships might affect one another. The severe
irritability commonly seen in BP children's depressive episodes (Birmaher, 2009b) might
lead to greater conflict both within the family and with peers. Additionally, atypical
depression, as often seen in BP adolescents, is characterized by an extreme sensitivity to
interpersonal rejection (Parker, 2002). This rejection sensitivity could be expected to lead to
more conflict in familial relationships in addition to difficulty initiating and maintaining
peer relationships. Conflict or rejection by family and peers might also be expected to
worsen symptoms of depression, particularly among youth with rejection sensitivity
(Chango et al., 2012). Some manic symptoms such as grandiosity, irritability, pressured
speech, and risk-taking behavior (American Psychiatric Association, 2013) might also be
expected to interfere with both familial and peer relationships.

The episodic nature of BP in itself, rendering BP youth to be somewhat unpredictable in
day-to-day functioning, would be expected to create a great deal of stress and conflict in the
home and to render peer relationships difficult to maintain over time. Similarly, peer and
sibling relationships are important in particular for BP youth, as they may serve as a source
of support (Pellegrini et al., 1986). Thus, less stable relationships might lead to decreased
support and greater mood instability.

Family and peer relationship functioning in BP youth

Association

Research has examined some elements of family and peer functioning in BP youth and,
overall, found significant impairment. Regarding familial relationships, Belardinelli and
colleagues (2008) found that parents of BP youth reported lower levels of family cohesion
and expressiveness, and higher levels of conflict compared to parents with healthy children.
Schnekel and colleagues (2008) reported that, compared to controls, parent-child
relationships in families with BP youth were characterized by significantly less warmth,
affection, and intimacy, and more quarreling and forceful punishment.

BP youth also have impaired peer relationships (Geller et al., 2000; Goldstein et al., 2009).
Geller and colleagues (2000) found that BP youth reported having “few or no friends” more
frequently and had more impaired social skills than both community control youth and youth
with ADHD. Goldstein and colleagues (2009) combined relationships with family and
friends into one “interpersonal relationships” construct, and found these relationships to be
mildly to moderately impaired in BP youth.

between mood symptoms and relationship functioning in BP

While the majority of research examining family and peer relationships in BP youth has
focused on characterizing these relationships, some studies have explored the association
between family and peer functioning and mood symptomatology. In studies of BP
adolescents and adults, interpersonal difficulties have been associated with greater symptom
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severity and higher rates of relapse, when measured at the same time point (i.e., cross-
sectionally) (Johnson et al., 2003, Sullivan and Miklowitz, 2010, Uebelacker et al., 2006,
Wingo et al., 2010). Cross-sectional studies, however, do not elucidate the associations
between mood and interpersonal functioning over time. Longitudinal studies, in which mood
and interpersonal functioning are both assessed over time at multiple time points, can further
examine this association.

Some longitudinal studies have been conducted on adults with BP, revealing that
interpersonal variables predict subsequent depression over time (Johnson et al., 2000,
Johnson et al., 1999, Weinstock and Miller, 2008, Yan et al., 2004). However, one study
(Uebelacker et al., 2006) did not find this association. The reverse association, that mood
predicts psychosocial outcomes, has also been found (Goldberg and Harrow, 2005). In BP
youth, low maternal warmth and stress in family and romantic relationships are associated
with faster relapse and longer time to symptom improvement (Geller et al., 2002, Geller et
al., 2004, Kim et al., 2007). In BP adolescents, changes in family conflict and cohesion
predict changes in mood symptoms over time (Sullivan et al., 2012). No longitudinal studies
have examined the effect of mood symptomatology on interpersonal functioning in BP
youth or examined the reciprocal nature of these associations.

Current study

The current study uses data from the Course and Outcome of Bipolar Youth (COBY) study
(Axelson et al., 2006, Birmaher et al., 2006), a multi-site, prospective, naturalistic, and
longitudinal study. Intake data from the COBY study revealed mild to moderate levels of
impairment in interpersonal and work functioning overall (Goldstein et al., 2009). In
addition, mania, but not depression, was associated with impairment in interpersonal
functioning (Esposito-Smythers et al., 2006). The current study extends these findings, and
is the first to our knowledge that examines the bidirectional association between
interpersonal functioning and mood episode severity longitudinally (over 5.1 years of
prospective follow-up in this large sample of BP youth).

We examined whether those experiencing a more severe course of illness would experience
poorer functioning with parents, siblings, and friends (comparisons among different groups
of participants, or between-person analyses). We expected that a more severe course of
illness would indicate poorer interpersonal relationship functioning, as has been found in
previous research (Johnson et al., 2003, Sullivan and Miklowitz, 2010, Uebelacker et al.,
2006, Wingo et al., 2010). Next, we examined whether changes in mood episode severity
(depression and mania) predicted changes in interpersonal functioning, or vice versa, over
time (comparisons of the same participant at different time points, or within-person
analyses). These within-person analyses examined participants continuously across the
entire follow-up period and around the onset of a mood episode. We expected a bi-
directional relationship between the two variables of interest, indicating that greater mood
episode severity would predict poorer family and peer relationships and relationships would
predict subsequent mood episode severity over time. This prediction was based on previous
research, which has found mood episode severity to predict poorer psychosocial functioning
and interpersonal variables to predict mood episode severity over time, although bi-
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directional relationships have not been examined in the same study (Esposito-Smythers et
al., 2006, Goldstein et al., 2009).

Analyses examined mood episodes dimensionally, taking into account subsyndromal
symptoms including cases in which there were residual symptoms between episodes, which
is consistent with previous literature (Johnson et al., 2000, Johnson et al., 1999, Weinstock
and Miller, 2008, Goldberg and Harrow, 2005), as well as more discrete classic periods as
defined by DSM-1V in which a new onset would be determined after a period of remission.

Data are from the Course and Outcome of Bipolar Youth (COBY) study, which has been
described previously (Axelson et al., 2006, Birmaher et al., 2006). All procedures were
approved by the institutional review boards of each participating study location (University
of Pittsburgh Medical Center, Brown University, and University of California Los Angeles).
At intake, participants met the following criteria: (1) age 7-17 years; (2) DSM-IV bipolar |
(BP-1), bipolar Il (BP-I1), or study-operationalized bipolar disorder not otherwise specified
(BP-NOS) (Axelson et al., 2006); (3) intellectual functioning within normal limits.
Participants with schizophrenia, intellectual disabilities, autism, or mood disorders
secondary to substances, medications, or medical illness were excluded.

After informed consent and assent were obtained, COBY diagnosticians interviewed
children directly, and parents about their children. For younger participants (<12; 44.8%),
the child and parent were interviewed together. Participants were enrolled on a rolling basis
from 2000 to 2006 and were followed for an average of 5.1 £ 1.8 years. Interviews were
conducted every 8.2 months on average.

Mood episode severity—Longitudinal changes in mood episode severity since the
previous evaluation were tracked on a weekly basis via a procedure similar to the timeline
follow-back (TLFB) method (Sobell, 2008), using the A-LIFE's Psychiatric Status Rating
Scales (PSR) (Warshaw, 2001). The PSR scales were developed to generate analyzable data
about the course of a participant's psychopathology (Keller et al., 1987). The PSR uses
numeric values that have been operationally linked to the DSM-1V criteria, which is
gathered in the interview and then translated into ratings. Scores on the PSR scales range
from 1 (no symptoms) to 2—4 (subthreshold symptoms and impairment) to 5-6 (full criteria
with different degrees of severity or impairment) (See Table 1).

To obtain data for the PSR ratings, the interviewer reviews the participant's symptoms
reported at the last interview, and then probes for changes in symptomatology forward in
time to the current interview date. These “change points” are later translated by the
interviewer into PSR ratings (indicating the severity level of an episode, as well as whether
the participant has recovered or relapsed) for each week of the follow-up period. Thus, the
interviewer rates each week at the same PSR number until there is a “change point”
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identified, then rates all subsequent weeks at this PSR number until there is another “change
point” identified.

For analyses, mania and hypomania scores were integrated to one scale (1-8), where 5 and 6
indicated syndromal hypomania and 7 and 8 indicated syndromal mania. This allowed for
severity of mania/hypomania to be examined together in order to reflect the dimensional
nature of our analyses. 1 This analytic strategy has been utilized in a prior COBY
publication (Hower et al., 2013), and is based upon a procedure in which the interviewer
assesses all mania symptoms with one set of questions, which are then coded on the PSR as
interdependent lines for mania and hypomania. Thus, depression severity was rated on a
scale of 1-6 while (hypo)mania severity was rated on a scale of 1-8. Consensus scores
obtained after interviewing parents and children were used, and were used for all study
analyses. A monthly score was then obtained by using the worst weekly rating per month.

Interpersonal relations—The Psychosocial Functioning Schedule (PFS) of the
Adolescent Longitudinal Interval Follow-Up Evaluation (A-LIFE) (Keller et al., 1987)
examines functioning in four domains. The present study used the interpersonal relations
domain, which examines relations with parents, friends, and siblings separately. Ratings
reflect relationship quality (the degree to which they feel close, the frequency of their
arguments and the level to which they are resolved, the presence of active or passive
avoidance, and the level of contentment or desire to improve the relationship) in these three
relationship categories during the worst week of the preceding month. Having already
discussed their mood symptoms since the previous interview, participants are asked to report
on their relationship functioning by focusing on the week with the most impairment (i.e.,
from symptom presentation and/or problems within their relationships) within each month.
Thus, the interviewer asks the participant to select the one week of each month with the
most impairment, utilizing relevant “change points” that were identified in the PSR as
anchors. The worst week of the month, rather than the average over the course of the month,
was chosen because (1) average ratings would likely reduce week-to-week variability and
(2) measurement of psychosocial functioning would be more in line with measurement of
mood episode severity.

The measure was developed by Keller et al. (1987) and has been utilized in many
subsequent studies (e.g., DelBello et al., 2007; Goldstein et al., 2009; Leon et al., 1999;
Leon et al., 2000; Miklowitz et al., 2007; Philips et al., 2006). Ratings of 1-5 indicate that all
relationships in the given category (i.e., parents, siblings, friends) would be rated at the same
level of functioning, with 1 indicating relationships in the given category were “very good”,
2 “good,” 3 “fair/slightly impaired,” 4 “poor/moderately impaired,” and 5 “very poor/
severely impaired.” Additional ratings were given if relationships within the parents or
siblings categories varied in quality during the worst week of the preceding month. A 6
indicates that, although variable, at least one relationship in the category was good or better,
while a 7 indicates that none of the relationships in the category were good or better (See
Tables 2 and 3). For the purpose of analysis in the present study, 6 was recoded as a 2 (e.g.,
“good,” because at least one relationship in the category was rated as good) and 7 as a 4

IFor contextual purposes, an 8 on the integrated scale is equivalent to a PSR 6 on the traditional PSR scale (full threshold mania).
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(e.g., “poor”, because no relationship in the category was rated as goodz). Consensus scores
obtained after interviewing parents and children were used for all study analyses. The PFS
has sound psychometric properties among individuals with affective disorders (Leon et al.,
2000, Leon et al., 1999), and has been widely used in studies examining functional outcome
in BP (Miklowitz et al., 2007) and other adolescent clinical populations (Phillips et al.,
2006).

Analytic strategy

Statistical analyses were performed using SAS 9.2. We examined depression and mania
separately, rather than conducting analyses for mixed episodes because participants
experienced mixed episodes less than 1% of the follow-up time, providing insufficient
power to analyze mixed episodes.

Interpersonal relations and psychiatric symptoms across five years—First, we
calculated descriptive statistics for all variables and obtained between-person correlations by
averaging each variable across the 5.1 years of data per person. We then examined the
reciprocal relationships between interpersonal functioning and mood episode severity by
calculating the lagged correlations (i.e., the relationship between two variables as observed
at different time points) for each person, and using paired t-tests to determine whether 1-
month lagged relationships differed in strength depending on the direction of the lag (i.e.,
interpersonal functioning predicting subsequent mood episode severity, vs. mood episode
severity predicting subsequent interpersonal functioning).

Interpersonal relations and mood episode severity around onset of syndromal
depression/mania—Finally, we focused analyses on the period of time around the onset
of a mood episode (see Figure 1). For each participant, the first onset of syndromal
depression or mania/hypomania (beyond the 3 month follow-up) was identified, and a cross-
lagged model, which examines the direction of causality between two variables and
estimates the strength of the causal effects of each variable on the other (Jackson et al.,
2000), was fit to describe the relationship between interpersonal functioning and mood
episode severity during the 3 months leading up to and the 3 months following the onset.
Model fit was evaluated using chi-square values, where lack of statistical significance
indicates good fit; the Comparative Fit Index (CFI) (Bentler, 1990), where values = 0.95
indicate good fit; and the Root Mean Square Error of Approximation (RMSEA) (Browne,
1993), where values < 0.06 indicate good fit. Both cutoff values are based on a simulation
study (Hu, 1999).

The temporal relationship between interpersonal functioning and mood episode severity was
evaluated by comparing the size of the standardized path parameters describing: (1)
interpersonal functioning predicting mood episode severity, (2) mood episode severity
predicting interpersonal functioning, (3) interpersonal functioning predicting interpersonal
functioning, and (4) mood episode severity predicting mood episode severity. The Multiple
Imputation (MI) procedure in SAS was used to estimate covariance parameters using the

2Comparative analyses were conducted for all statistical tests, where “6” was coded as “3”, which resulted in the same findings.
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Expectation-Maximization (EM) algorithm, which were then used by the test-CALIS
(TCALIS) procedure to fit cross-lagged models, a procedure that has been recommended as
the current state-of-the-art for dealing with missing data (Schafer and Graham, 2002). An
alpha level of .05 was used for all statistical tests.

Participants were 413 youth (46.5% female), aged 12.6 + 3.3 years at intake, diagnosed with
BP (59.1% BP-1, 4.6% BP-I11, 36.3% BP-NOS). The average age of BP episode onset was
9.3 £+ 3.9 years. The sample was predominantly White (82.1%) and non-Hispanic (93.7%),
with 7.3% of the sample describing themselves as Black, 1.2% Asian, 0.2% Native
American, 8.5% biracial, and 0.7% other.

Interpersonal relations and psychiatric symptoms across five years

Descriptive analyses—Descriptive analyses of mood episode severity and interpersonal
functioning can be found in Table 4. Interpersonal relationships were generally good, and
described as “poor” or worse 11.6% of the time with parents, 17.6% with siblings, and
16.6% with friends. Monthly ratings of interpersonal functioning were more stable than
monthly ratings of psychiatric symptoms. The majority of participants reported no or
minimal (85.2%-93.3%) change in their interpersonal relationship functioning throughout
the study. In contrast, 40.9% (depression) to 35.8% (mania/hypomania) of the participants
reported minimal fluctuations in mood symptomatology.

Between-person correlations—Between-person correlations were cross-sectional and
examined whether, across participants, those with more severe mood episode severity also
reported poorer interpersonal functioning. Correlations between interpersonal relationships
with parents, siblings, and friends were moderate (r = 0.28-.38). Correlations examining the
association between mood episode severity and interpersonal relationships between persons
were all significant (p < 0.05 or p < .01), albeit moderate to small (see Table 5).

Within-person correlations—Within-person correlations examined whether fluctuations
in mood episode severity preceded fluctuations in relationship functioning, and vice versa,
over time for each individual participant. Two potential moderators of this relationship, age
and comorbid externalizing disorders, were identified a priori. Neither of these variables was
significant; results are presented based on a model without moderators. Table 6 describes the
within-person correlations across 5.1 years.

Correlations could only be calculated for participants who had variance in both variables
(see Table 6). The highest within-person correlations were observed for relations with
parents, where the concurrent correlation of ratings for parents was 0.15 with depression and
0.14 with mania. For the relationships between mood episode severity and interpersonal
functioning, lagged correlations (i.e. correlations between two variables at different time
points) were smaller than concurrent correlations (i.e. correlations between two variables at
the same time point). We conducted paired t-tests to compare lagged correlations, which
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examined the relationship between episode severity and interpersonal relationships as
observed at different time points, to one another. T-tests indicated that last month's relations
with parents were more strongly correlated with this month's depression (t(335)=2.16, p<.
05) and mania (t(336)=1.99, p<.05) ratings than last month's mood episode ratings with this
month's relations with parents.

No statistically significant differences were found for siblings or friends.

Interpersonal relations and mood episode severity around onset of syndromal depression/

mania

The next set of analyses examined longitudinal correlations between interpersonal
functioning and mood episode severity around the onset of syndromal depression and mania/
hypomania (see Figure 1). Onset of a mood episode was operationalized as scores of PSR
5-6 for depression and 5-8 for mania/hypomania, after at least eight consecutive weeks of
PSR 1. During the course of the study 55.4% (n=229) of participants experienced an onset of
a depressive episode and 33.2% (n=137) experienced an onset of a manic/hypomanic
episode. The month of episode onset is analyzed as month 0, with the month preceding onset
as —1, the month following as +1, etc. for three months preceding and following onset. For
participants who experienced multiple onsets of syndromal depressive or manic episodes,
the first observed onset was used, unless it occurred within 3 months of intake, in which
case the second observed onset was used, so that data during the 3 months preceding onset
were included in the analyses.

Onset of a depressive episode—The fit of all three cross-lagged models around the
onset of a depressive episode was very good, with y2(40)=37.95, p=0.52, CF1=1.00 and
RMSEA=0.00 for parents, y2(40)=57.27, p<0.05, CF1=0.99 and RMSEA=0.05 for friends,
and x2(40)=58.91, p<0.05, CF1=0.98 and RMSEA=0.06 for siblings. All stability paths (i.e.,
depression predicting depression, etc.) were statistically significant (Table 7), and were
extremely high for interpersonal relations (standardized parameter estimates ranging from
0.71 to 0.96), indicating that interpersonal functioning remained stable preceding and
following depressive episode onset. Cross-lagged parameter estimates were rarely
significant and had low standardized parameter estimates (i.e., < 0.15), indicating that
changes in mood episode severity did not predict changes in interpersonal functioning
preceding and following depressive episode onset.

Onset of a manic/hypomanic episode—The fit of the cross-lagged models around the
onset of a manic/hypomanic episode was very good for parents ( x2(40)=58.91, p<0.05,
CFI1=0.98 and RMSEA=0.06) and friends (x2(40)=44.31, p=0.29, CFI=1.00 and
RMSEA=0.03). For siblings (x2(40)=71.52, p<0.05, CFI=0.97 and RMSEA=0.08), the CFI
indicated good fit. Not all parameter estimates were significant (Table 8). Most stability
paths were statistically significant except for prediction of mania onset from prior month
mania ratings. All other stability parameter estimates were extremely high for interpersonal
relations (standardized parameter estimates ranging from 0.78 to 0.95), indicating that
interpersonal functioning remained stable around the onset of a manic/hypomanic episode.
Cross-lagged parameter estimates were rarely significant and had low standardized
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parameter estimates (i.e., < 0.14). Therefore, changes in mood episode severity around the
onset of a mania/hypomania episode did not predict changes in interpersonal functioning.

Discussion

The current study examined the association between mood episode severity and
interpersonal functioning in a large sample of BP youth over the course of an average of 5.1
+ 1.8 years of follow-up. Results indicated that participants with greater mood episode
severity also had worse relationships. Longitudinally, participants had largely stable
relationships. To the extent that there were associations, changes in parental relationships
may precede changes in mood episode severity, although the magnitude of this finding was
small.

Consistent with previous research and with our expectations, those with a less severe BP
course reported significantly better interpersonal functioning (Geller et al., 2002, Geller et
al., 2004, Johnson et al., 2003). This is supported by findings that between-person
correlations were much stronger than within-person correlations, suggesting that the
relationship between these variables is likely to be more specific to the individual, rather
than consistent across all participants. Within-person, longitudinal correlations were
comparatively small, partially because interpersonal functioning remained somewhat stable
over the course of the study. While mood episode severity fluctuated, relationships with
parents, friends, and siblings had very little fluctuation, even during the onset of mood
episodes. Of note, the design and strength of the measure of interpersonal functioning (PFS)
is to capture large, clinically meaningful changes in interpersonal functioning over time
(e.g., DelBello et al., 2007; Goldstein et al., 2009; Keller et al., 1987; Leon et al., 1999;
Leon et al., 2000; Miklowitz et al., 2007; Philips et al., 2006). Thus, it is not intended to
measure subtle changes in interpersonal functioning, which might be one reason for the
observed stability.

Stability was not due to poor interpersonal relationships. In fact, participants described the
relationships as “poor” or worse only 11.6%-17.6% of the time. Although not specifically
examined in the current study, one possible explanation for this stability might be that as
friends and family members grow accustomed to symptoms and gain more knowledge about
BP, relationships might become less affected by mood changes. The factors contributing to
relationship stability in BP youth would be an interesting and important area for future
research.

While interpersonal relationships were stable overall, evidence suggested that changes in
interpersonal functioning might precede changes in mood episode severity. Specifically, the
correlations in which parental relationships preceded mood episode severity were
significantly larger than the correlations in which mood episode severity preceded parental
relationships. However, the difference between these correlations was small and, thus, this
finding is very tentative and would require replication. Nevertheless, findings suggest that
relationships with parents may have a longitudinal impact on future mood episodes.
Previous research has similarly found difficulties with interpersonal functioning to predict
changes in depression over time in adults with BP (Johnson et al., 2000, Johnson et al.,
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1999, Weinstock and Miller, 2008, Yan et al., 2004). This finding suggests areas for future
research, including exploring the components of parental relationships that impact mood
episode severity, how long these effects might last, and what types of relationship changes
might lead to mood improvements.

Analyses that examined the onset of a mood episode indicate that changes in mood episode
severity did not significantly impact interpersonal functioning. This was contrary to our
expectations of a bi-directional relationship between mood episode severity and
interpersonal relationship functioning. This might be because in the months preceding a
mood episode, youth experienced subsyndromal symptoms but did not yet meet full criteria
for a mood episode. In fact, a previous study examining the four-year course of illness in the
COBY study (Birmaher et al., 2009a) found that youth spent 16.6% of the follow-up time
experiencing syndromal episodes and 41.8% of the time experiencing subsyndromal
symptoms.

Within-person correlations also exhibited wide variability between participants. Some
individuals had strong associations between mood episode severity and interpersonal
functioning over time, while others exhibited a very weak association. Both positive and
negative correlations were observed. Two moderators identified a priori were examined, age
and comorbid externalizing disorders. Neither of these moderators explained the wide
variation in within-person correlations. Individual differences might be attributed to many
factors such as sex, BP subtypes, SES, comorbid disorders, and treatment utilization. While
the purpose of the current study was to examine temporal associations, examining these
factors, would be an interesting and important focus for future research.

Results of the current study contribute to our knowledge of interpersonal relationships in BP
youth. Nevertheless, some limitations should be considered. First, despite efforts to obtain
precise information, the data collected through the ALIFE (via a method similar to TLFB)
are subject to retrospective recall bias. Nevertheless, TLFB is a gold-standard, and has been
used extensively for over 30 years in clinical and nonclinical research studies (Sobell, 2008).
Second, summary scores combining parent- and youth-report of interpersonal functioning
were used. It would be important for future research to examine parent- and youth-reports of
interpersonal relationships separately to determine whether they may have differential
associations with symptoms. Third, interpersonal functioning was assessed using a global
measure, designed to capture large, clinically meaningful changes. Specific qualities of
relationships (e.g., expressed emotion, social support) or more subtle changes in relationship
functioning may have specific temporal associations with mood symptoms, an important
area for future research. Fourth, the stability in interpersonal functioning scores may be a
function of our measurement approach, in which relationships within categories (i.e.,
parents, siblings, friends) were necessarily collapsed to facilitate analyses, thus losing
variability experienced within a specific type of relationship. Fifth, mixed symptoms and
episodes were not examined, for reasons outlined above. Future research might examine
mixed symptoms/episodes and interpersonal functioning in BP youth. Sixth, the majority of
the sample was White, limiting the generalizability of study results to more diverse
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populations. Future research examining interpersonal relationships in BP youth would
benefit from utilizing more diverse samples.

Despite these limitations, the current study has many strengths. The large sample size, long
duration of follow-up assessments, frequency with which participants were assessed, and
demonstrated reliability and validity of the methods used are all unique and important
strengths. Examining the interplay between interpersonal relationships and mood episode
severity longitudinally increases our understanding of their dynamic relationship and
provides insight into their putative causal relationship. Findings from the current study have
the potential to inform treatment and provide a framework for future studies to further
examine this important area.

Conclusions

Findings from the current study indicate that participants with greater episode severity also
had poorer relationships with family and peers. Correlations examining the association
between mood episode severity and interpersonal relationship functioning within persons
were small, due to the fact that relationships were stable over the follow-up period.
Longitudinal analyses suggested that changes in parental relationships may precede changes
in episode severity, although the magnitude of this finding was small. Overall, participants
had stable relationships that were not significantly impacted by episode severity.

Results from the current study have important clinical implications. If BP youth have good,
stable relationships even during mood episodes, treatment can help youth utilize social
supports to cope with symptoms. Findings indicated that individuals with better
interpersonal functioning exhibited a less severe course of illness. Additionally, results
suggest that interpersonal functioning may predict mood episode severity more so than vice
versa. Thus, interventions focused on improving family functioning (Miklowitz et al., 2004)
and peer relationships might be effective in reducing mood symptoms. These findings are
also of importance for parents when helping youth manage mood symptoms. There might be
utility in tracking mood symptoms alongside any changes in interpersonal relationship
functioning, such as through paper or web-based mood/functioning calendars (Strejilevich et
al., 2013). This might help youth and their families to develop greater insight into symptom
patterns and their relationship with changes in interpersonal functioning, and can also be
shared with providers to assist in implementing interventions.
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Figure 1.
Cross-lagged path model of PSR psychiatric symptom ratings (depression or mania) and

patient-rated interpersonal relations rating (with parents, siblings or friends) during the 3
months before (t=—3 to —1) and the 3 months after (t=1 to 3) the onset of a depressive or
manic episode. PSR ratings were originally recorded in a weekly breakdown, and were
converted to monthly scores by using the highest score of a given month to be consistent
with interpersonal relations ratings, which reflect worst interactions per month.

PSR1 = Psychiatric Symptom Ratings (depression or mania/hypomania) 3 months prior to
month of mood episode onset

PSR2 = PSR 2 months prior to month of mood episode onset

PSR3 = PSR 1 month prior to month of mood episode onset

PSR4 = PSR 1 month after month of mood episode onset

PSR5 = PSR 2 months after month of mood episode onset

PSR6 = PSR 3 months after month of mood episode onset

Intpl = interpersonal relationship functioning (parents, siblings, friends) 3 months prior to
month of mood episode onset

Intp2 = interpersonal relationship functioning 2 months prior to month of mood episode
onset

Intp3 = interpersonal relationship functioning 1 month prior to month of mood episode onset
Intp4 = interpersonal relationship functioning 1 month after month of mood episode onset
Intp5 = interpersonal relationship functioning 2 months after month of mood episode onset
Intp6 = interpersonal relationship functioning 3 months after month of mood episode onset
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Table 5
Between-person correlations
Depression Mania Parents Siblings Friends

Depression  1.00

Mania 0.44** 1.00

Parents 027 ** 028 **1.00

Siblings 0.18** 0.12* 0.38 ** 1.00

Friends 3™ 023" 035" o028 L0
Note:
"0 <005
**p <0.01
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