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Abstract

Background—Traditional assessment and treatment of bipolar disorder (BD) often overlooks an
important feature of the illness, mood instability (MI). MI - the presence of intense, rapidly
shifting emotional states - is associated with a number of poor prognostic outcomes. This study
examined whether M1 among adolescents with BD was cross-sectionally related to bipolar subtype
(I'vs. 1) and prognostically associated with symptoms and functioning over 3 months.
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Methods—~Participants included 145 adolescents (mean age: 15.6 yrs. £ 1.4) with BD | or 1l with
a mood episode in the previous 3 months. Depression and (hypo)mania instability were computed
using the root mean square successive difference (rMSSD) score, reflecting both the size and
temporal order of changes in weekly depression and (hypo)mania scores (over 12 weeks) from the
Adolescent Longitudinal Interval Follow-Up Evaluation.

Results—Greater depression instability was associated with BD 11, whereas greater (hypo)mania
instability was associated with BD I. Baseline M, particularly depression, predicted more
instability, a higher percentage of weeks in a clinical mood state, and poorer global functioning
over 3 months, even when covarying concurrent mood severity scores.

Limitations—The clinical measure of symptoms used retrospective reports of clinically
significant symptoms only. We were unable to standardize medication use or adherence.

Conclusions—MI differs by diagnostic subtype, is relatively stable over time, and predicts
clinical and functional outcomes. Targeting MI should be considered a clinical focus to augment
traditional methods of assessing and treating BD during adolescence to enhance clinical and
functional outcomes.

Keywords

Mood Disorders; Affective Instability; Psychosocial Functioning; Childhood-Onset Bipolar
Disorder; Adolescence

1. Introduction

Bipolar disorder (BD) is characterized by severe and episodic mood changes. Course of
illness is typically operationalized as the number and length of clinically significant episodes
of mania or depression and/or the average symptom severity within these episodes. Although
essential in characterizing the course of illness, focusing on episodes alone overlooks other
features of BD, notably, the fluctuation of mood states over time, including the periods
between episodes. Mood instability (MI) is the experience of intense, rapidly shifting
emotional states during mood episodes as well as during remission (Henry et al., 2008).
Research has demonstrated that MI during euthymic periods among adults with BD is
associated with poor prognostic variables (e.g., earlier age of onset) and outcomes (e.g.,
increased likelihood of hospitalization, lifetime comorbidity with anxiety or substance use
disorder(Bonsall et al., 2012; Henry et al., 2008; Marwaha et al., 2014; Patel et al., 2015).

MI has been defined and measured inconsistently using both broad classifications (e.g.,
presence/absence of frequent mood changes) and specific dimensions (e.g., number and
degree of shifts between and within specific affective states; (Koenigsberg, 2010). Methods
of measuring MI have ranged from self-report measures to clinician ratings to ecological
momentary assessments (Henry et al., 2001; Marwaha et al., 2014). These and other
methodological inconsistencies have made results difficult to generalize across studies.

In normative populations, the presence or absence of “lots of mood changes in recent years”
was associated with suicidal thoughts and increased use of healthcare services in a large
community sample (Marwaha et al., 2013). In the Systematic Treatment Enhancement
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Program for Bipolar Disorder (STEP-BD), higher levels of Ml (i.e., number of mood
changes observed by treating clinicians) predicted a lower likelihood of recovery from a
bipolar depressive episode over a one-year treatment period (Stange et al., 2016). Frequent
changes in illness polarity (defined as changes from depression to euthymia or to
hypomania) were associated with poorer work functioning, financial problems, interpersonal
conflicts, and disrupted leisure time among euthymic adults with BD (Strejilevich et al.,
2013).

Examining Ml is especially relevant among children and adolescents with mood disorders.
Childhood-onset BD is associated with a more severe course of illness than adult-onset BD,
including more polarity switches, longer periods with subthreshold symptoms, more mixed
symptoms and increased suicidal behaviors (Birmaher and Axelson, 2006; Perlis et al.,
2004; Propper et al., 2015). Ml has been found to predict the onset of bipolar spectrum
disorders over 7-8 years among youth with a first or second-degree relative with BD
(Birmaher et al., 2013; Hafeman et al., 2016; Kochman et al., 2005). In children and
adolescents with major depressive disorder, higher levels of cyclothymic temperament, Ml
and emotional over-reactivity are associated with more suicidal ideation, suicide attempts,
aggressive behaviors, and psychotic symptoms over a 5-year period (Kochman et al., 2005).
These results suggest that MI may be a predictor of BD onset as well as a predictor of poorer
course of illness in major depression. There is little research, however, on the relevance of
MI to the clinical course of youth with a diagnosis of bipolar I (BD 1) or bipolar 11 disorder
(BD ).

This study aimed to clarify the role of Ml in the clinical course of adolescents with BD | or
BD Il who were seeking treatment. We measured MI through weekly Psychiatric Status
Ratings on the Adolescent Longitudinal Interval Follow-up Examination (Keller et al.,
1987), obtained retrospectively for the 3 months before participants were randomly assigned
to one of two psychosocial interventions (plus medications), and again after 3 months of
treatment. We examined whether baseline MI (measured 3 months prior to randomization)
was associated with follow-up clinical and psychosocial outcomes (measured 3 months after
randomization). We hypothesized that baseline MI scores would be: 1) higher in adolescents
with BD 1 than in adolescents with BD II, particularly when M1 was calculated on
hypomanic/manic symptoms; 2) stable over a 3-month period; 3) associated with a higher
percentage of weeks at follow-up in which adolescents had clinically significant mood
symptoms; and 4) associated with poorer global functioning over 3 months.

2. Methods

2.1 Overview

Data for this study were drawn from a 2-year randomized controlled trial of family-focused
treatment for adolescents (FFT-A) or enhanced care (EC, brief psychoeducation), plus good
practice pharmacotherapy. The study ran from August 2006 to July 2010 at three U.S. sites:
University of Colorado, Boulder, CO; University of Pittsburgh School of Medicine,

Pittsburgh, PA,; the University of Cincinnati/Cincinnati Children’s Hospital Medical Center,
Cincinnati, Ohio. Participants were referred through community practitioners, inpatient and
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outpatient psychiatric units, advertisements, and public presentations. Further study design
details can be found in a previous manuscript (Miklowitz et al., 2014).

The overall aim of the present study was to determine whether, in this sample of adolescents
with BD | and BD I, baseline MI (3 months prior to randomization) was correlated with
bipolar subtype, follow-up mood symptoms and follow-up global functioning (3 months
after randomization). Assignment to FFT-A or EC was examined as a covariate.

This study was approved by the institutional review boards of all three universities. Consent
was obtained from all study patients and family members.

2.2. Participants

The study included 145 participants between the ages of 12 years, 0 months to 18 years, 1
month along with at least one parent or step-parent. To be eligible for participation,
adolescents had to meet criteria for a DSM-IV-TR diagnosis of BD | or | determined by the
“Kiddie” Schedule for Affective Disorders and Schizophrenia for School-Age Children,
Present and Lifetime Version (K-SADS-PL; (Chambers et al., 1985). Additional inclusion
criteria required an episode of depression, mania, hypomania, or mixed disorder in the 3
months before enroliment, with symptoms of at least moderate severity (= 17 on the K-
SADS Mania Rating Scale or = 16 on the K-SADS Depression Rating Scale; Axelson et al.,
2003; Chambers et al., 1985). Exclusion criteria included a DSM-IV-TR diagnosis for a
current substance abuse/dependence disorder or pervasive developmental disorder.
Reliability for the K-SADS was determined using 12 diagnostic interview tapes rated by an
average of 12 raters at each site; intraclass rs were .89 for K-SADS Depression Rating Scale
Scores and .81 for Mania Rating Scale scores.

2.3 Measures

2.3.1 Adolescent Longitudinal Follow-Up Evaluation—Weekly mood ratings were
derived from the Adolescent Longitudinal Interval Follow-Up Evaluation (ALIFE; Keller et
al., 1987(Birmaher et al., 2009a; Keller et al., 1987). This interview-based measure
generates weekly Psychiatric Status Ratings (PSRs) for depression using a 6-point severity
scale (1 = no symptoms, 2—4 = subthreshold symptoms, 5 = meets full threshold DSM-4
criteria for major depression for that week, without psychosis or extreme impairment in
functioning, 6 = full threshold DSM-4 major depression criteria for that week, with
psychosis or extreme impairment in functioning). The 6-point hypomania PSR follows
similar criteria, but a rating of 5 refers to full threshold DSM-4 criteria for hypomania, with
change in functioning, and 6 refers to severe threshold DSM-4 criteria for hypomania, with
change in functioning. There is a separate weekly rating for the presence or absence of
mania (1 = no manic symptoms, 5 = meets full threshold DSM-4 criteria for mania without
psychosis or extreme impairment in functioning, 6 = full threshold DSM-4 criteria for mania
with psychosis or with extreme impairment in functioning). Independent evaluators based
weekly ratings on the consensus of the adolescent and parent’s retrospective reports covering
the 12 weeks prior to randomization. Inter-rater reliabilities for the 6-point PSR scores
averaged 0.74 (intraclass r) for depression and mania or hypomania scores.
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2.3.2 Children’s Global Assessment Scale—The Children’s Global Assessment
Scale (CGAS) is a measure of global functioning over a 2-week period. Its values range
from 1, representing the most functionally impaired, to 100, representing full health with
scores above 70 indicating normal functioning. The measure has been found to have good
concurrent and discriminant validity (Shaffer et al., 1983). CGAS scores for this study
reflected the lowest 2-week rating of global functioning recorded during follow-up (3
months after randomization).

2.4 Procedures

Adolescents and at least one parent were interviewed at baseline and a 3-month follow-up
assessment. The baseline interview consisted of a clinical assessment covering the 12 weeks
prior to randomization using the KSADS, the Adolescent LIFE interview and the PSRs
(depression, hypomania, mania) and the CGAS. The follow-up assessments (conducted 3
months after randomization) included the PSRs (depression, hypomania, mania) and the
CGAS. Ratings of all measures reflected a consensus between adolescent and parent reports.

The baseline rating of mood instability (based on A-LIFE PSR scores) and the baseline
rating of the severity of the episode that brought the adolescent into the study (a depressed,
manic, hypomanic, or mixed episode by the K-SADS Depression and Mania Rating Scales)
overlapped by design. We were interested in measuring mood instability during an acute
period in which the child had at least a 1- or 2-week mood episode, and again at the end of a
3-month recovery period when their symptoms were expected to have stabilized.

2.5 Mood Instability and Symptom Severity Scores

Depression and (hypo)mania instability were computed using the root mean square
successive difference (rMSSD) score method, a score that reflects the extent to which
consecutively-measured moods differ from one another over a defined period (Ebner-
Priemer and Trull, 2009; Jahng et al., 2008; Trull et al., 2008). The baseline rMSSD scores
were derived from PSR ratings of the 12 weeks before randomization to treatments and the
follow-up rMSSD scores for the 12 weeks after randomization. The rMSSD reflects both the
size and the temporal order of changes in weekly depression and (hypo)mania scores on the
PSRs. The squared difference between symptom severity scores at each consecutive time
point was independently computed for depression and (hypo)mania and averaged for each
participant across 12 weeks. The square root of the average was then used to compute the
rMSSD. Higher rMSSD scores indicate more depression or (hypo)mania instability.
Previous reports have demonstrated the construct validity of this method (Ebner-Priemer and
Trull, 2009; Jahng et al., 2008).

Percentage of weeks in a depressive or (hypo)manic state was determined using weekly
depression and (hypo)mania PSR scores. Baseline percentage of weeks in a depressed (i.e., a
PSR score of 5 or higher) or (hypo)manic state was calculated as the number of weeks
before randomization in which the participant met DSM-1V criteria for a syndromally
depressive or (hypo)manic state divided by the number of weeks in that interval. Follow-up
percentage of depressed or (hypo)manic weeks was calculated as the number of weeks
within the 12 weeks following randomization an individual met criteria for a depressed or
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(hypo)manic state divided by the number of weeks in the post-randomization interval (most
typically 12, although average number of weeks = 15.97 (5D = 3.67)).

2.6 Data Analyses

The data were analyzed using IBM SPSS version 22 (Statistical Package for the Social
Sciences). Descriptive statistics and frequency distributions were calculated for all
demographic and illness history variables (e.g., sex, race, ethnicity, living status, SES, age,
age of onset of first depression and (hypo)mania symptoms).

The primary study questions concerned (1) the relationships between baseline depression or
(hypo)mania instability and bipolar subtype (type | vs Il), taking into account the
medications the patients were taking at baseline; (2) whether baseline M1 was stable over the
follow-up period, and (3) whether baseline MI predicted follow-up percentage of weeks in
depressed/(hypo)manic states and follow-up global functioning.

For data analyses, PSR scores for hypomania and mania were collapsed into one 8-point
scale labeled (hypo)mania, the assumption being that these mood states are on a continuum
where full hypomania is less severe than full mania. To distinguish hypomania from mania
on this single scale, scores between 1 and 6 were identical to those of the original PSR
hypomania scale. A PSR score of 7 on the 8-pt (hypo)mania scale meant that the participant
had at least a week in which fully syndromal manic symptoms were present with
accompanying functional impairment. A PSR score of 8 meant one week with severe manic
symptoms, with psychosis and/or extreme impairment, usually requiring hospitalization.

Spearman correlations and one-way ANOVAs were conducted to examine the relationships
between demographic variables (e.g., age, sex) and baseline depression and (hypo)mania
instability; significant relationships were included as covariates in the primary regression
models. Next, we computed logistic regression models in which the predictor variables were
baseline depression and (hypo)mania instability and the outcome variable was bipolar
subtype (I vs. 11). We then computed multiple regression models in which the predictor
variables were baseline depression or (hypo)mania instability and the outcome variables
were follow-up depression or (hypo)mania instability scores, follow-up percentage of weeks
depressed or (hypo)manic, and follow-up global functioning (CGAS). Covariates included in
both models were treatment group (FFT-A, EC) and baseline mood symptom severity of the
models’ respective mood state (baseline percentage of weeks depressed or (hypo)manic).

3. Results

3.1. Descriptive Statistics and Frequency Distributions

A total of 145 adolescents and families participated in the study, with 77 meeting DSM-IV
criteria for BD I and 68 for BD Il (Table 1). The overall mean age was 15.6 years (SD = 1.4)
with 79 females and 66 males. Adolescents with BD | had a significantly higher percentage
of weeks with (hypo)mania during the baseline period (M= 30.02, SD = 33.70) compared to
those with BD Il (M= 11.76, SD=18.21; F; 144 = 15.86, p< .0001). Participants with BD |
did not differ from those with BD I1 on percentage of weeks depressed scores during the
baseline period. For a comparison between mean depression PSRs (sum of 12 weekly PSRs
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divided by 12 weeks) and actual weekly PSR scores, calculated across participants, see
Figures 1 and 2. These figures show the information that is lost when an average score is
calculated over 12 weeks versus examined weekly. The frequent mood fluctuations that are
clearly present are not captured in the average score suggesting that another method may be
more useful in understanding the Ml present in BD.

3.2. Effects of Demographic Variables on Mood Instability

Females had greater baseline (hypo)mania instability scores than males (A1, 144) =5.43, p
=.02) but there were no sex differences on depression instability. Therefore, sex was
included as a covariate for the (hypo)mania instability regression models. There were no
between-group differences among racial, ethnic, or SES groups on baseline depression or
(hypo)mania instability. Age was not found to be significantly correlated with either baseline
depression or (hypo)mania instability.

3.3. Diagnostic Subtype and Mood Instability

Baseline depression instability significantly distinguished between BD | and BD 11
participants, Wald X?=4.56, OR = 1.85 (95% CI [1.05 — 3.24]), p = .03: when baseline
depression instability scores increased by 1 point (indicating greater instability), adolescents
were 85% more likely to have BD Il. Neither covariate in the model (baseline percent of
weeks depressed and treatment group) was significant in distinguishing bipolar I and 11
subtypes.

Baseline (hypo)mania instability significantly distinguished between BD | and BD 1l
participants, Wald X2=4.77, OR = .57 (95% CI [.34 - 95]), p=.03: when baseline
(hypo)mania instability scores increased by 1 point (greater instability), adolescents were
75% more likely to have BD | than BD II. Patients who had BD | also spent more weeks in
(hypo)manic states at baseline than patients with BD |1 (p < .001). The covariates, treatment
group and sex, were not significant in this model.

3.4. Depression Instability as a Predictor of Clinical Outcomes

To examine the stability of depression instability over time, a multiple regression analysis
was conducted to test whether baseline depression instability predicted follow-up depression
instability, while controlling for treatment group and baseline percentage of weeks
depressed. The overall regression model was significant, A3, 110) = 5.22, p< .01, with an
adjusted RZ=.10. Greater baseline depression instability scores (more instability) predicted
greater follow-up depression instability, 6= .33, {110) = 3.54, p< .01. The covariates in the
model, treatment group and baseline percentage of weeks depressed were not significant.

Next, we examined whether baseline depression instability would predict follow-up percent
of weeks depressed, controlling for baseline percent of weeks depressed and treatment
group. The overall regression model was significant, A3, 110) = 6.04, p< .01, with an
adjusted R2=.12. Greater baseline depression instability scores predicted greater follow-up
percent of weeks depressed, 6= .18, {110) = 1.98, p=.05. Additionally, baseline percent of
weeks depressed was associated with follow-up percent of weeks depressed, 6= .29, £110)
=3.77, p< .001. The effect of treatment group was not significant.
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3.5. (Hypo)Mania Instability as a Predictor of Clinical Outcomes

To examine the stability of (hypo)mania instability over time, a multiple regression analysis
was conducted. This analysis evaluated whether baseline (hypo)mania instability predicted
follow-up (hypo)mania instability, while controlling for treatment group and baseline
percentage of weeks (hypo)manic. The overall regression model was not significant.
However, greater baseline (hypo)mania instability scores (more instability) predicted greater
follow-up (hypo)mania instability, 6= .18, {110) = 2.10, p = .04. The covariates, treatment
group, sex, and baseline percentage of (hypo)manic weeks were not significant in this
model.

The overall regression model using baseline (hypo)mania instability to predict follow-up
percentage of weeks (hypo)manic was significant, A3, 110) = 2.80, p = .03, with an adjusted
RZ=.06. Baseline (hypo)mania instability scores did not significantly predict follow-up
percentage of weeks (hypo)manic. However, baseline percentage of weeks (hypo)manic
significantly predicted follow-up weeks (hypo)manic, 6= .17, {110) = 2.97, p< .01.
Treatment group and sex were not significant in this model.

3.6. Mood Instability and Global Functioning

A multiple regression analysis was conducted to determine whether baseline depression
instability predicted follow-up global functioning, while controlling for treatment group and
baseline percentage of weeks depressed. The overall regression model was significant, A3,
103) = 3.96, p = .01, with an adjusted /7¢ = .08. Greater baseline depression instability scores
(more instability) were significantly associated with lower follow-up CGAS scores (poorer
global functioning), = -5.17, {103) = -2.80, p=.01. The covariate, baseline percent of
weeks depressed was significant, b= -.10, {03) = —-2.25, p = .03; treatment group was not
significant.

The overall regression model using baseline (hypo)mania instability to predict follow-up
global functioning was not significant. Neither baseline (hypo)mania instability nor any of
the covariates (i.e., baseline percent weeks (hypo)manic, treatment group, sex) predicted
follow-up global functioning scores.

3.7. Effects of Baseline Medication Regimens on Instability Scores

To control for potential medication effects on baseline M1 scores, we stratified the sample
according to whether patients were or were not taking medications in the following classes:
antidepressants, antipsychotics, lithium, anticonvulsants, and stimulants. One-way ANOVAS
were conducted to examine the relationships between these medication classes and baseline
depression and (hypo)mania instability scores. Adolescents with BD | or 11 who were taking
antipsychotics (N = 92) were found to have significantly higher (hypo)mania instability
scores than adolescents with BD | and Il who were not taking antipsychotics (N = 53; A1,
144) = 4.73, p=.03), but antipsychotic classification was unrelated to depression instability
scores. There were no differences between patients taking or not taking antidepressants,
lithium, anticonvulsants, and stimulants on baseline depression or (hypo)mania instability
scores.
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Next, baseline antipsychotics (prescribed vs. not) was included as a covariate in the multiple
regression models in which baseline (hypo)mania instability was used to predict follow-up
(hypo)mania instability scores, percentage of weeks (hypo)manic, and global functioning
(CGAS) scores. Patients with bipolar | and 11 disorders still differed on (hypo)mania
instability and percentage of weeks (hypo)manic (s < .05) when antipsychotics were
covaried. Results for the regression model using baseline (hypo)mania instability to predict
follow-up global functioning remained non-significant when antipsychotics were covaried.

4. Discussion

This study examined the utility of Ml in (a) distinguishing between BD I and BD I, (b)
predicting outcomes (e.g., percentage of weeks depressed/(hypo)manic) over 3 months of
treatment, and (c) predicting global functioning (CGAS scores) among adolescents with BD
I or BD II. Our results indicate that Ml is a relatively stable variable over a short-term
follow-up and may be an important indicator of BD subtypes, as well as a predictor of
clinical and functional outcomes.

MI has recently been shown to predict early-onset BD among depressed youth (Kochman et
al., 2005). Our findings expand this work to suggest that Ml may also help to distinguish
between BD 1 vs. 1l subtypes in adolescents, who (on average) have a more severe and
complicated course of illness than adult-onset BD (Birmaher and Axelson, 2006).
Diagnosing subtypes of BD is usually determined by gathering a thorough history of mood
episodes (depression/(hypo)mania), with the presence of mania as a hallmark determinant of
BD type. However, distinguishing a manic episode from a hypomanic episode can be
difficult, particularly with retrospective reports of symptoms (Hirschfeld et al., 2003). Using
MI to inform diagnosis may improve overall accuracy and enhance prediction of course of
illness in adolescents with BD. Future work in pediatric samples should examine whether
MI can distinguish not only between BD subtypes but also between unipolar and bipolar
presentations as has been shown in adults (Trull et al., 2008). Unfortunately, we did not
include a subset of participants with BD NOS, which would have been useful given the
difficulty clinicians have in distinguishing subthreshold versions of BD from its fully
threshold variants.

Consistent with literature examining adults for up to 2 years (Clayton et al., 1994; Kochman
et al., 2005; Strejilevich et al., 2013; Trull et al., 2008), our findings indicate that MI,
particularly depression instability, predicts future Ml, percentage of weeks in a depressed
state, and global functioning among adolescents with BD over 3 months. Our findings are
novel in suggesting that M1 may be a stable trait of BD that predicts clinical course and
functioning beyond what is predicted by prior percentage of weeks in a depressed or
(hypo)manic state. Psychosocial impairments (i.e., poor academic performance, decreased
quality of life) among adolescents with BD following acute mood episodes may, in part,
reflect mood dysregulation at subthreshold levels (DelBello et al., 2007; Gitlin et al., 2011;
Olsen et al., 2012). Traditional assessment and treatment of BD defines euthymic states as
the absence of mood episodes. Our findings, however, indicate that MI provides unique
additional variance in predicting course of illness. Treating adolescents until they achieve a
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persistent level of mood stability may help to ameliorate functional impairments during the
post-episode period.

Research from the Course and Outcome of Bipolar Youth study demonstrates that
adolescents with BD spend more time in depressive episodes than in manic or mixed
episodes (Birmaher et al., 2009b). Possibly, depressive M1 is a marker of vulnerability to
persistent depressive symptoms over time, unless interrupted by effective treatment. Future
research examining the interplay between ongoing depression instability and depressive
episode severity among adolescents with BD | versus BD I may clarify this relationship.

MI has been identified as a core component of borderline personality disorder and
neuroticism given the defining features of frequent fluctuations in mood (e.g., anxiety, anger,
sadness) and strong reactivity to environmental stimuli (Henry et al., 2001; Marwaha et al.,
2013; Miller and Pilkonis, 2006; Trull et al., 2008). Our findings that M1 is a stable feature
of BD among adolescents indicates that Ml may overlap with personality traits such as
neuroticism. Future studies assessing the relationship between personality traits and Ml —
especially studies that clarify whether Ml is a feature of comorbid personality disorder or
BD - are certainly warranted. Measures of Ml including both the presence (i.e., frequency,
intensity) of mood shifts as well as the ability to regulate mood changes are necessary
(Marwaha et al., 2013).

5. Limitations

The sample was primarily Caucasian, from middle to upper class homes (mean
Hollingshead-Redlich status of 3.64 + 1.20; (Hollingshead and Redlich, 1958) and all
families were seeking treatment for the adolescent’s BD. Therefore, results obtained from
this study may not generalize to the broader population of adolescents with BD in lower SES
environments or those who are less motivated for psychosocial treatment. Participants in this
study were randomized into two treatment groups, FFT-A and EC. Although the first 3
months of the study involved psychoeducational sessions in both groups, one group received
these sessions weekly for 3 months, whereas the other group received a total of 3 family
sessions in the first month. Further, there was variability in medication regimens over the
first 3 months. We did not include physician’s or patient’s ratings of medication adherence,
variables that may have affected short-term symptomatic outcome (Delbello et al., 2007).

There were limitations related to the clinical measure used to determine symptom severity
and MI. These variables were based on PSRs, an ordinal scale with retrospective reports of
participants and parents over 3 months. Further research examining the relationships
between M1 and symptom severity using a daily measure such as moment-to-moment mood
ratings may reduce the burden on recall (Ebner-Priemer and Trull, 2009).

Next, the percentage of weeks meeting clinical threshold, the symptom severity variables
used in this study, did not capture the subthreshold symptoms that we know affect clinical
and functional outcomes in patients with BD. Future use of a continuous measure such as
the Children’s Depression Rating Scale would capture both threshold and subthreshold
symptoms, providing an even greater understanding of Ml as a predictor of outcomes.
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The ALIFE was used to create scores for both MI and symptom severity, suggesting another
possible limitation. However, the two variables, baseline depression instability and baseline
percentage of weeks in a depressed state, were not significantly correlated (p>.05). There
was a weak, negative correlation between baseline (hypo)mania instability and baseline
percentage of weeks in a (hypo)manic state (r=-.30, p<.001). This suggests that, despite
using the same assessment tool, the constructs measured captured different features of BD.

Ml is a feature of borderline personality disorder and neuroticism as well as BD (Bowen et
al., 2012; Marwaha et al., 2014; Trull et al., 2008). This study did not assess personality
traits and/or personality disorders due to the uncertainty regarding diagnoses of personality
disorders in adolescents (ages 13-18; Bondurant et al., 2004). Furthermore, it was recently
found that detection of personality disorders among adults with BD is dependent on their
assessment during depressive episodes only (Post et al., 2018). This suggests accurate
detection of personality disorders would have been compromised in this study for those
displaying a non-depressive mood state during the baseline assessment. Nonetheless, it is
possible that including data on the presence or absence of impulsive personality traits would
have explained some of the variability in moods over the study intervals, although
determining the cause/effect relationship between personality and mood variables in this
sample would have been challenging.

6. Conclusions

Targeting M, particularly depressive symptoms, should be considered an adjunctive focus to
the traditional methods of understanding BD, especially among adolescents with the
disorder. Adolescents, in general, are faced with the challenge of managing periodic mood
fluctuations within their daily lives (Stringaris and Goodman, 2009), and these challenges
are magnified in BD. High levels of MI may be associated with the more severe
consequences of adolescent BD, including psychosis, self-harm, or compromised
psychosocial functioning (Birmaher et al., 2009a; Geller et al., 2000; Goldstein et al., 2012;
Perlis et al., 2004; Propper et al., 2015). Developing a more nuanced understanding of the
impact of Ml on clinical and functional outcomes is essential for developing more effective
interventions and providing a better quality of life for those with childhood-onset BD.
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Highlights

. Examined whether MI was associated with bipolar subtype among
adolescents with BD.

. Examined whether MI was associated with mood symptoms and CGAS
scores over 3 months.

. Greater depression instability was associated with BD II.

. Greater (hypo)mania instability was associated with BD 1.

. MI predicted mood severity and CGAS scores over 3 months among

adolescents with BD.
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Figure 1.
Comparison between overall 3-month mean depression Psychiatric Status Ratings (PSRs;

sum of 12 weekly PSRs divided by 12 weeks) and actual weekly PSR scores, calculated
across adolescents with bipolar disorder.
12 Weeks Prior to Initial Assessment Psychiatric Status Ratings (PSRs) for Depression
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Figure 2.
Comparison between overall 3-month mean (hypo)mania Psychiatric Status Ratings (PSRs;

sum of 12 weekly PSRs divided by 12 weeks) and actual weekly PSR scores, calculated
across adolescents with bipolar disorder.
12 Weeks Prior to Initial Assessment Psychiatric Status Ratings (PSRs) for (Hypo) mania
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Demographics and Clinical Characteristics of Adolescents with Bipolar | and Bipolar Il Disorder

Table 1

BDI BDII Total
(N=77) (N=68) (N=145)
Characteristics N N N
Female 39 40 79
Nonwhite 13 11 24
Hispanic 6 6 12
Lives with both biological parents 26 24 50
Current comorbid disorders
Anxiety Disorder 25 32 57
Attention Deficit Hyperactivity Disorder 27 21 68
Oppositional Defiant or Conduct Disorder 27 15 42
Mean (SD) Mean (SD) Mean (SD)
Age 154 (25) 158(14) 156 (1.4)
Socioeconomic Status (class 1-5) 36(1.2) 3.7(1L.2) 3.6(1.2)
Age of Depression Onset 10.9 (2.5) 11.9 (2.7) 114 (2.7)
Age of Hypo/Mania Onset 11.3(3.2) 12.3(3.6) 11.7 (3.4)
Percentage of weeks in a depressive episode 22.2(26.4) 27.2(245) 24.9(25.6)
Percentage of weeks in a (hypo)manic episode 30.0(33.7) 11.8(18.2) 21.7(29.1)
Depression Instability Score (rMSSD) .93 (.66) 1.2 (.6) 1(.6)
Baseline Hypo/Mania Instability Score (rMSSD)? 14(8) 13(7 1.3(8)
cGAs? score 37.6(7.5)  440(6.9)  406(7.9)

a . .
root mean square successive difference.

bCGAS = Children’s Global Assessment Scale
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