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Longitudinal Trajectories of Mood Symptoms and Global 
Functioning Ratings in Youth at High Risk for Bipolar Disorder

Marc J. Weintrauba, Christopher D. Schneckb, Patricia D. Walshawa, Kiki D. Changc, Aimee 
E. Sullivanb, Manpreet K. Singhd, David J. Miklowitza

aSemel Institute of Neuroscience and Human Behavior, University of California, Los Angeles, CA, 
USA

bSchool of Medicine, University of Colorado Anschutz Medical Campus, Aurora, CO, USA

cPrivate Practice, Menlo Park, CA, USA

dSchool of Medicine, Stanford University, Palo Alto, CA, USA

Abstract

Background: Little is known about the longitudinal course of mood symptoms and functioning 

in youth who are at high risk for bipolar disorder (BD). Identifying distinct course trajectories and 

predictors of those trajectories may help refine treatment approaches.

Methods: This study examined the longitudinal course of mood symptoms and functioning 

ratings in 126 youth at high risk for BD based on family history and early mood symptoms. 

Participants were enrolled in a randomized trial of family-focused therapy and followed 

longitudinally (mean 2.0 years, SD = 53.6 weeks).

Results: Using latent class growth analyses (LCGA), we observed three mood trajectories. All 

youth started the study with current, active mood symptoms. Following the index mood episode, 

there was a “significantly improving course” (n=41, 32.5% of sample), a “moderately 
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symptomatic course” (n=21, 16.7%), and a “predominantly symptomatic course” (n=64, 50.8%) at 

follow-up. More severe depression, anxiety, and suicidality at the study’s baseline were associated 

with a poorer course of illness. LCGA also revealed three trajectories of global functioning that 

closely corresponded to symptom trajectories; however, fewer youth exhibited functional recovery 

than exhibited symptomatic recovery.

Limitations: Mood trajectories were assessed within the context of a treatment trial. Ratings of 

mood and functioning were based on retrospective recall.

Conclusions: This study suggests considerable heterogeneity in the course trajectories of youth 

at high risk for BD, with a significant proportion showing long-term remission of symptoms. 

Treatments that enhance psychosocial functioning may be just as important as those that 

ameliorate symptoms in the early stages of BD.

Keywords

illness course; prognosis; pediatric; depression; mania; familial risk

1. Introduction

Between 50 – 66% of adults with bipolar disorder (BD) report illness onset prior to the age 

of 18, with prodromal symptoms emerging as early as 10 years before the full expression of 

the disorder (Perils et al., 2004). BD has a significant impact on psychosocial functioning 

and quality of life even when patients are in symptomatic remission (Gitlin and Miklowitz, 

2017). Significant efforts have been undertaken to identify early clinical, biological, and 

genetic markers of risk for the illness (Birmaher et al., 2018; Hafeman et al., 2017; Luby and 

Navsaria, 2010; Post et al., 2010).

Youths at high risk (HR) for BD are commonly identified by (1) the presence of 

subsyndromal or syndromal hypomanic episodes that do not meet full DSM-5 duration 

criteria for bipolar I/II disorder (American Psychiatric Association, 2013); and/or (2) having 

at least one first or second-degree relative with a lifetime history of bipolar I or II disorder 

(Axelson et al., 2015). The combination of a family history and significant but subthreshold 

multi-symptom hypomanic intervals, commonly operationalized as other specified bipolar 

and related disorder (OSBRD) in DSM-5 (or in DSM-IV (American Psychiatric Association, 

2000), BD not otherwise specified [NOS]), is associated with a 46-59% rate of conversion to 

BD I or II over 1.5-5 years, compared to 2% in the general population (Axelson et al., 2011; 

Hafeman et al., 2017). Identifying populations of youth who are at high risk for BD is an 

important step toward developing early interventions to prevent or delay illness onset.

Few studies have examined the longitudinal trajectory of depressive or manic/ hypomanic 

symptoms in HR youth or predictors of these course trajectories. In two longitudinal studies 

of youth with bipolar I, II or NOS disorder, four distinct illness trajectories were identified 

over 2-4 years: predominantly euthymic (remitted) over time (24%-30% of youths), ill at 

baseline with a significantly improving symptom course (11-19% of youths), moderately 

symptomatic (i.e., euthymic between 45-50% of the time; 26-35% of BD youths), and 

predominantly ill over time (22-33% of youth) (Birmaher et al., 2014; Weintraub et al., 
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2020). In both studies, more severe baseline mood symptoms and suicidal ideation were 

associated with poorer courses of illness. Of note, a significant proportion of youth (i.e., the 

41-43% who were either predominantly euthymic or were ill with a significantly improving 

course) in these studies had continuous remissions over 2-4 years. These studies suggest that 

there are distinct symptomatic courses of early-onset BD (Birmaher et al., 2014). The 

symptomatic courses of youth at high-risk for BD remains unclear, however. Identifying 

distinct course trajectories and predictors of those trajectories will help clarify long-term 

outcomes for these youth and may help refine treatment approaches.

The course of functional recovery following a mood episode in high risk youth is also 

unclear. Previous cross-sectional studies have also indicated that high risk youth have similar 

levels of psychosocial functioning (e.g., academic performance, social functioning) as youth 

with BD I and II and poorer functioning than youth without mood disturbances (Birmaher et 

al., 2014; Findling et al., 2010). Longitudinal studies in adult BD samples have found that 

full functional recovery is less frequent than symptomatic recovery in the year following a 

mood episode (Gitlin et al., 2011; Keck et al., 1998). Determining whether symptomatic 

course trajectories correspond to psychosocial functioning trajectories in HR youth can 

provide insights into the processes of mood episode recovery and help refine treatment 

approaches.

The present study examined whether there are distinguishable course patterns among youth 

at high risk for BD over a 3-year period. Participants were recruited to take part in a 

randomized trial of family-focused therapy for high-risk youth (FFT-HR) compared to 

standard psychoeducational care (Miklowitz et al., 2020). Using latent class growth 

modeling (LCGM), we identified longitudinal mood trajectory “classes” in HR youth based 

on up to 3 years of postrandomization follow-up. Next, we examined the association 

between baseline demographic, clinical, and family variables and course trajectory class 

membership. Finally, we used LCGM to identify trajectories of psychosocial functioning 

scores over the same time period, and examined whether youth with specific mood 

trajectories (e.g., a predominantly euthymic course) had corresponding patterns of global 

functioning (e.g., stably high levels of social and academic performance). Based on our 

previous work on the course patterns of adolescents with BD I or II, we expected four 

trajectories of mood symptoms (Weintraub et al., 2020). We hypothesized that more severe 

baseline mood symptoms, suicidal ideation, and anxiety would predict more continuously 

symptomatic courses of illness. Finally, we expected functional trajectories to correspond to 

symptom trajectories, although we predicted that full functional recovery would be less 

likely than full symptom recovery.

2. Method

2.1. Participants

The study enrolled youth between the ages of 9 and 17 years. Inclusion criteria included: (1) 

meeting for a lifetime DSM-IV (American Psychiatric Association, 2000) and, later, DSM-5 

(American Psychiatric Association, 2013) criteria for OSBRD (see below for 

operationalization), cyclothymia, or major depressive disorder (MDD); (2) having at least 

one first- or second-degree relative with a lifetime history of BD I or II by DSM-IV; (3) 
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current affective symptoms, measured as either >11 on the Young Mania Rating Scale 

(YMRS) over the past week or >29 on the Child Depression Rating Scale (CDRS) over the 

past two weeks (Poznanski and Mokros, 1996; Young et al., 1978); and (4) willingness for 

the youth and at least one caregiver to engage in family treatment. OSBRD was 

operationalized based on the criteria used in the Course and Outcome of Bipolar Youth 

(COBY) study (Birmaher et al., 2009): distinct 1-3 day periods of elevated, expansive or 

irritable mood plus two (three, if irritable only) DSM symptoms of mania that caused a 

change in functioning for a minimum of 10 days in the child’s lifetime. Exclusion criteria 

included a diagnosis of bipolar I/II disorder, autism spectrum disorder, or a current substance 

use disorder. Each participant received a full diagnostic evaluation from study psychologists 

and study psychiatrists; however, pharmacotherapy was not a requirement for participation. 

When participants opted for pharmacotherapy, study psychiatrists treating participants 

followed a pharmacotherapy algorithm designed for this population (Schneck et al., 2017).

2.2. Procedures

The study was conducted at three settings – University of California, Los Angeles, School of 

Medicine; University of Colorado, Boulder (Department of Psychology outpatient clinic); 

and Stanford University School of Medicine. After giving informed consent/assent to 

participate, youths were assessed for DSM-IV diagnoses using the semi-structured Kiddie 

Schedule for Affective Disorders and Schizophrenia, Present and Lifetime Version (KSADS-

PL) (Chambers et al., 1985; Kaufman et al., 1997). At least one parent/caregiver was also 

interviewed using the K-SADS-PL, with final item ratings based on a consensus between the 

youth’s and the parent’s report. First- and second-degree relatives of the child were assessed 

through direct interview using the MINI-International Neuropsychiatric Interview (Sheehan 

et al., 1998) or, when the relative was not available, through secondary reports of available 

relatives using the Family History Screen Instrument (Weissman et al., 2000). All sites used 

MA/PhDlevel assessors who were trained and reliable in the assessment measures. Inter-

rater reliability across sites for K-SADS mania and depression subscales were 0.84 and 0.74, 

respectively.

Following baseline assessments, participants were randomized, single blind, into either 12 

sessions of family-focused therapy for high-risk youth (FFT-HR) over 4 months, consisting 

of psychoeducation, communication enhancement training, and problem-solving; or 6 

sessions (3 family, 3 individual) of psychoeducation over 4 months (called enhanced care, or 

EC; Miklowitz et al., 2017). The first follow-up assessment occurred at post-treatment (4 

months) and then at 8 and 12 months and every 6 months thereafter, up to 48 months 

following randomization. Study outcome assessments were conducted in-person by an 

independent evaluator who was unaware of the participants’ psychosocial treatment 

conditions.

2.3. Outcome Assessments

At baseline and each follow-up assessment, an independent evaluator administered the 

Adolescent Longitudinal Interval Follow-Up Evaluation (A-LIFE) (Keller et al., 1987) to 

measure the severity of depression, mania, and hypomania symptoms for each interval. The 

A-LIFE’s Psychiatric Status Ratings (PSRs) are given weekly for each symptom cluster, and 
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range from 1 (asymptomatic) to 6 (fully syndromal). The youth and at least one caregiver 

were assessed separately, with final ratings based on consensus between the two reports. To 

help youth and parents remember moods changes retrospectively, participants were provided 

with a calendar and asked to use “landmark events” (e.g., birthday, holidays, school breaks) 

to trace mood states over week-to-week intervals. Euthymic mood was defined as PSR 

depression, mania, and hypomania scale scores ≤ 2 (i.e., no more than 1 or 2 symptoms 

present in a mild degree). Subsyndromal symptoms were defined as PSR scores of 3 or 4, 

and syndromal symptoms as PSR scores ≥ 5 (i.e., patient would meet DSM criteria for a 

depressive or manic/hypomanic episode).

The Clinical Global Assessment Scale (CGAS) was used at the baseline and each follow-up 

assessment to rate youths’ overall functioning (Shaffer et al., 1983). At each assessment, 

independent evaluators rated the youths’ most severe past functioning (i.e., at baseline, the 

level of functioning during the most severe week of symptoms in the past 4 months or, at 

follow-up, since the previous assessment).

We measured socioeconomic status (SES) using the Hollingshead Scale (Hollingshead, 

1975). At baseline, youth participants rated the Scale for Child Anxiety-Related Emotional 

Disorders (SCARED; Birmaher et al., 1997) and the Suicidal Ideation Questionnaire 

(Reynolds, 1987). The youth’s primary caregiver also rated their own mood symptom 

severity at baseline using the Quick Inventory of Depressive Symptomatology (QIDS; Rush 

et al., 2003).

2.4. Statistical Analyses

We first conducted two separate analyses of latent class growth modeling (LCGM) in Mplus 

(Muthén and Muthén, 2005) to (1) identify separable trajectories of euthymic mood and, 

separately (2) identify separable trajectories of Children’s Global Functioning in the sample 

(Jung and Wickrama, 2008; Muthén and Muthén, 2005). For the LCGM of mood 

trajectories, we aggregated the week-by-week PSR mood scores collected at each study 

assessment – baseline, 4, 8, and 12 months (covering the prior 4 months) and 18, 24, 30, and 

36 months (covering the prior 6 months). Following the methods of COBY and our previous 

study (Birmaher et al., 2014; Weintraub et al., 2020), we then calculated the percentage of 

weeks that participants were euthymic (PSR ≤ 2) for each of these assessment intervals. For 

the LCGM analysis of functional trajectories, we used the CGAS ratings of the most severe 

past episode gathered at baseline and each follow-up assessment over the 3 years. Of note, 

months 42-48 were excluded in this study because of significant attrition at these time 

points, which led to less than 10% covariance coverage between PSRs within participants 

across time points. The Mplus default requires at least 10% covariance coverage in order to 

use the missing data estimation algorithm.

To determine the final number of course trajectory classes for each LCGM, we started by 

examining the model fit of a one class model and sequentially added another class into the 

model, comparing the model fit to the model with one fewer class. The final number of 

classes for the LCGM was decided based on (1) successful convergence and replicability of 

the model when reexamined with a greater number of random starts (2) the model with the 

smallest Bayesian information criteria and a significant bootstrap likelihood ratio test 
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(BLRT). The BLRT tests whether the model’s fit is significantly improved from the model 

with one fewer class, and performs as the best fit index for latent class growth models in 

Mplus (Nylund et al., 2007). Full information maximum likelihood (FIML; the default in 

Mplus) was used to handle missing data, which uses all available data to estimate parameters 

and assigns each participant with any available data to the class with the highest posterior 

probability of membership. Upon finding the best fitting model for the LCGMs, the latent 

class assignment for each participant was extracted.

Next, using univariate analyses of variance and chi-square tests, we compared the mood 

classes on baseline demographic variables (i.e., age, sex, race, ethnicity, SES) and 

longitudinal treatment and clinical variables (i.e., psychosocial treatment condition, weeks of 

follow-up, number of study visits, percentages of time with at least subthreshold PSR 

depression or mania/hypomania symptoms, and mean PSR mood symptom ratings). Second, 

we compared groups on baseline clinical variables (depression and mania severity, suicidal 

ideation, comorbid diagnoses, and medications at baseline and follow-up) and baseline 

parental depressive symptom severity. Finally, the correspondence of mood class 

membership to global functioning class membership was examined using a X2 test.

3. Results

Data were obtained from 127 participants who consented to the study, 75 of whom met 

lifetime criteria for MDD and 52 of whom met criteria for OSBRD. The mean age at study 

entry was 13.2 years (SD = 2.6); 64.6% were female, 18.1% were non-White, and 11.3% 

were Hispanic. The mean SES score was 46.0 (SD = 9.8), which corresponds to middle to 

uppermiddle class status. Baseline Psychiatric Status Ratings (PSRs) on the A-LIFE were 

available for 126 of 127 participants. Longitudinal PSR data were available for 112 

participants at 4 months, 96 at 8 months, 87 at 12 months, 70 at 18 months, 60 at 24 months, 

40 at 30 months, and 34 at 36 months (mean follow-up = 100 weeks, SD = 53.6). The latent 

classification analyses were constrained to the first 36 months of follow-up because of the 

small number of participants with 42-month (n = 24) or 48-month (n = 12) data. More 

information on the study design, sample, and treatment results are available in a previous 

publication (Miklowitz et al., 2020).

3.1. Latent Classification Analyses of Longitudinal Mood Scores

The aggregated PSR mood scores at each study assessment were examined over the first 

three years of the study. A three-class model best fit the data (see Figure 1 for mood 

trajectories). The BLRTs indicated a significant log-likelihood difference between the two-

class and one-class model (log-likelihood = 69.28, p < 0.001) and between the 3-class and 2-

class model (log-likelihood = 39.44, p < 0.001), indicating a significantly better fit for each 

successive model. The BLRT for the four-class model could not be calculated because the 

log-likelihood value for the 3-class model was larger than the value for the 4-class model. 

Compared to the other models, the 3-class model also had the lowest Bayesian information 

criteria value, which is also indicative of better model fit.

Class 1 (“significantly improving course”; n = 41, 32.5% of the sample) describes 

participants who began the study with less than 10% of the previous four months in 
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euthymic states and showed near-continuous improvement to ~70-80% euthymia by the end 

of the three years. Overall, participants in class 1 were euthymic for 52.4% (SD = 14.9) of 

the study weeks. Class 2 (“moderately symptomatic course”; n = 21, 16.7%) consisted of 

participants who maintained subsyndromal or syndromal mood symptoms during about 40% 

of the study period, and were euthymic about 59.5% (SD = 19.8) of that time. Class 3 

(“predominantly symptomatic course”; n = 64, 50.8%) represented participants who, like 

class 1, were euthymic for less than 10% of the previous 4 months prior to study entry; these 

participants continued to exhibit subsyndromal or syndromal mood symptoms for the 

majority (M = 84.9%, SD = 15.1) of the weeks of follow-up.

Participants in classes 1 and 3 showed significantly improved euthymic mood by the end of 

the study compared to their baselines (ps < 0.01). Class 2 showed no significant change in 

mood over time. Youth in the predominantly symptomatic group (class 3) had the greatest 

percentage of time with sub-to-full threshold depressive or (hypo)manic symptoms (15.1% 

of weeks) compared to the other two classes (47.6% in class 1 and 40.5% in class 2). Within 

the overall sample, 18 (14.2%) youth converted to full threshold BD – four in class 1, three 

in class 2 and eleven in class 3. One additional youth in class 3 converted to schizoaffective 

disorder.

3.2. Demographic Correlates of Mood Class Membership

Demographic variables stratified by class membership are shown in Table 1. Participants’ 

ages, family SES, sex, and race were not associated with class membership. However, there 

was a greater proportion of Hispanic youths in the predominantly symptomatic group (n=18, 

28.1%) compared to the group that had a significantly improving course (n=4, 9.8% in class 

1) or the group with moderately symptomatic course (n=1, 4.8% in class 2).

3.3. Baseline Clinical Variables and Psychosocial Functioning

Baseline clinical and psychosocial functioning variables, stratified by mood symptom class 

membership, are presented in Table 2. Youths with a predominantly symptomatic course 

(class 3) had more severe baseline depressive symptoms compared to youths with a 

significantly improving course (class 1) and a moderately symptomatic course (class 2) 

(F(2,123) = 9.43, p < 0.001). Additionally, youths in class 3 had more severe suicidal 

ideation (F(2,111) = 6.92, p = 0.001) and greater anxiety severity on the SCARED at 

baseline (F(2,113) = 5.86, p = 0.004). Further, youths with comorbid anxiety disorders were 

more likely to have a predominantly symptomatic course than an improving or moderately 

symptomatic course (X2(2) = 8.48, p = 0.01). No other comorbid disorder distinguished 

among the trajectory classes.

There were no differences between classes on baseline (hypo)manic symptom severity (PSR 

ratings), age of onset of first mood symptoms, or high-risk diagnosis (OSBRD or MDD). 

Participants in the three classes did not differ in the likelihood of being assigned to FFT or 

enhanced care or in the number of protocol-based psychotherapy visits. They also did not 

differ in medication exposure across medication classes (i.e., anticonvulsant, antidepressants, 

antipsychotics, anxiolytics, lithium, and stimulants) at study entry. Finally, baseline parental 

depressive symptom severity (based on the QIDS) did not differ between classes.
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3.4. Latent Classes of Global Assessment of Functioning

The CGAS global functioning scores were examined at each study follow-up assessment. 

Baseline CGAS data were available on 125 of the 127 participants. Paralleling the symptom 

data, a three-class model best fit the CGAS trajectory data (Figure 2). The BLRTs indicated 

a significant log-likelihood difference between the two-class and one-class model (log-

likelihood = 59.59, p < 0.001) and between the three-class and two-class model (log-

likelihood = 17.47, p < 0.001), indicating a significantly better fit for each successive model. 

The BLRT for the four-class model did not have significantly better fit than the three-class 

model (log-likelihood = 8.96, p = 0.07). Compared to the other models, the 3-class model 

also had the lowest Bayesian information criterion value.

Class 1 (“Significant functional improvement;” n = 12, 9.6% of the sample) contained 

participants who began the study with “major functional impairment in several areas” based 

on CGAS classifications (CGAS range of 31-40; M = 38.38, SD = 9.23) and showed 

substantial functional improvement, ending the study with “good functioning” (CGAS range 

of 81-90; M = 81.74, SD = 11.45). Class 2 (“Moderate functioning;” n = 46, 36.8%) 

consisted of participants who began the study with a “moderate degree of interference in 

functioning” (CGAS range of 41-50; M = 50.14, SD = 8.53) and ended the study with 

“variable functioning with sporadic difficulties” (CGAS score of 51-60; M = 56.64, SD = 

10.83). Class 3 (“Significantly functionally impaired;” n = 67, 53.6%) represented 

participants who began the study with major functional impairment in several areas (M = 

40.34, SD = 6.79) and ended the study with a moderate degree of interference in functioning 

(M = 43.16, SD = 8.87).

Mood class membership significantly corresponded to global functioning class membership 

(χ2 (4) = 30.99, p < 0.001; see Table 2). The significantly improving mood trajectory class 

had the highest proportion of youth who also had significant functional improvement. Of the 

12 in the significant functional improvement class, 10 were classified in the significantly 

improving mood class (10 of 12; 83.3%). Conversely, the majority of youth in the 

predominantly symptomatic mood course had a functionally impaired course (47 of 64; 

73.4%). The predominantly symptomatic mood course also had the lowest proportion of its 

youth who were classified as having moderate functioning (15 of 64; 23.4%).

4. Discussion

Using latent class growth analysis (LCGA), we examined whether distinct trajectories of 

mood symptoms and global functioning could be identified among youth at clinical and 

familial high risk for BD. We identified three mood trajectories based on the percentage of 

weeks that youth met criteria for euthymic mood on PSR ratings. Two of the groups started 

the study with less than 10% of the previous 4 months in euthymic states. The first group 

(class 1) represented 32.5% of the sample, and showed significant symptomatic 

improvement over the follow-up. A second group (class 3) consisted of 50.8% of the youth 

who were predominantly symptomatic throughout the study period. The final group (class 2; 

16.7%) maintained moderate levels of mood symptoms (~40-60% euthymic) throughout the 

follow-up. More severe depressive symptoms, suicidal ideation, and comorbid anxiety 

disorders at baseline were the most closely associated with poorer courses of illness.
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Contrary to our predictions, the fourth mood trajectory that was found in previous 

examinations of pediatric bipolar disorders (a predominantly euthymic group) did not 

emerge in this sample (Birmaher et al., 2014; Weintraub et al., 2020). It is unclear whether 

this fourth group does not exist in high-risk, mostly depressed youth or whether the 

eligibility criteria for the study (e.g., requirement of current active symptoms) ruled them 

out. However, 33% of the sample (Class 1) showed significant improvement within the first 

8 months of follow-up and then maintained a primarily euthymic state throughout the study. 

The remaining two-thirds of the participants had significant mood symptoms for the 

majority of the follow-up period.

Functioning scores followed similar trajectories as mood symptoms, with youth following a 

significant functional improvement course (9.6%), a moderate functioning course (36.8%), 

and a functionally impaired course (53.6%). Interestingly, significant functional 

improvement was only achieved by about 10% of the sample, despite 33% of the overall 

sample showing significant symptomatic improvement. These findings suggest that many of 

the youth who recovery symptomatically may not achieve full functional recovery, or that 

functional recovery takes longer than symptomatic recovery, as has been observed in adults 

with BD (Keck et al., 1998). Some researchers have suggested that mood episodes create 

cognitive “scars” that delay recovery of functioning (Cullen et al., 2016; Just et al., 2001), a 

process that may begin in the early phases of illness. Treatments that enhance psychosocial 

functioning may be just as important as those that ameliorate symptoms in the early stages 

of BD.

The subgroup with a predominantly symptomatic course had more severe depressive 

symptoms and suicidal ideation at baseline. They also disproportionately had the poorest 

functional course over the study. Together, these findings suggest that greater depressive 

severity and suicidal ideation (as opposed to manic symptoms) have a larger impact on the 

course of illness, which is consistent with our previous study in adolescents with BD I and II 

(Weintraub et al., 2020). Depressive symptoms are consistently found to be one of the 

strongest predictors of a worse course of illness for individuals with mood difficulties 

(Birmaher et al., 2014; DelBello et al., 2007; Goldberg et al., 2009; Nolen et al., 2004). 

Failing to treat depression to remission is associated with poorer courses of illness and 

decreased response to treatment (Birmaher, 2014; Rush, 2007). These findings suggest the 

importance of developing more efficacious methods of fully stabilizing depressive 

symptoms in the early stages of mood disorder.

Diagnoses of anxiety disorder (based on the K-SADS-PL) and anxiety severity (based on 

self-report) were both linked to poorer symptomatic and functional course. Rates of 

comorbid anxiety were elevated compared to other samples of youth at high risk for BD 

(60% in this study vs. ~30-40% in the COBY and Pittsburgh Bipolar Studies; Axelson et al., 

2011; Hafeman et al., 2013). Anxiety is a common phenotypic expression in individuals at 

familial risk for BD Duffy et al., 2018), and is associated with increased risk of conversion 

to full-threshold BD in adolescents (Nery et al., 2020). Together, anxiety appears to be an 

important intervention target for youth at risk for BD. Even in the context of family therapy, 

anxiety comorbid with pediatric BD is associated with more time with mood symptoms and 

greater family conflict over a twoyear period (Weintraub et al., 2019). It is possible that 
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anxiety may interfere with the efficacy of family treatment due to avoidance of treatment 

skills (e.g., communication, problem-solving). Further research is needed to determine why 

anxiety is associated with poorer longitudinal course of illness and if more intensive 

pharmacotherapy (e.g., adjunctive SSRIs) or other skillsbased treatments (e.g., cognitive-

behavioral therapy) can better manage comorbid anxiety in this population.

There were no differences between course trajectory classes in the proportion of youth 

treated with second generation antipsychotic agents, mood stabilizers, antidepressants or 

stimulants at study entry. Further, pharmacotherapy was not required for study participation. 

At baseline, a significant proportion of youth were not taking any psychotropic medications 

(44.1%). A little over one-third of the sample received antidepressant treatment (37.3%), and 

even fewer were prescribed mood stabilizers or antipsychotic medication (14.3% and 23.8%, 

respectively). It is encouraging that a large proportion of youth (~33%; class 1) showed 

significant mood and functional improvement. Youth with predominantly symptomatic 

courses (class 3), however, may benefit from more intensive pharmacotherapy than was 

provided in the study. The long-term efficacy of pharmacological treatments in stabilizing 

mood symptoms in youth at high risk for BD or for preventing illness onset should be 

investigated.

4.1. Limitations

The results of this study must be understood within the context of a treatment trial. It is 

difficult to determine the specific ways in which psychosocial and psychiatric treatments 

impacted the observed outcomes. Another limitation is that, by the end of the three-year 

study, data were available on about 27% of participants. While Mplus estimates parameters 

for missing data using FIML, it is unclear how the results may have been impacted by the 

missing data. It was also difficult to determine (possibly due to sample size limitations) what 

made the mood symptom classes 1 and 2 (significantly improving course and moderately 

symptomatic course), as these two groups did not show many differences on baseline 

psychiatric characteristics. Additionally, we were underpowered to compare classes on 

conversion to full threshold BD due to the low rate of conversion in the overall sample over 

the median of 2 years of follow-up (15%). Of note, youth with substance abuse and autism 

spectrum disorders were excluded, so these results do not generalize to these populations. 

Finally, recall and hindsight bias are a limitation of the study, particularly for measurement 

of mood and general functioning which assessing outcomes retrospectively over periods of 

up to 6 months.

5. Conclusion

This study found three distinct mood and functional trajectories over a three-year period in 

youth at high risk for BD. Greater depressive severity, suicidal ideation, and anxiety were 

predictive of poorer courses of illness. Characterizing the longitudinal mood trajectories for 

youth at familial and clinical high risk for BD can be clinically useful to patients and 

providers in developing personalized treatment approaches. Future treatment trials should 

select individuals based on predictor variables (e.g., baseline mood severity, suicidal 

ideation, comorbid anxiety) found to be associated with course patterns. These risk factors 
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suggest the need for more intensive (or novel) pharmacotherapy and psychosocial treatment 

strategies. Additionally, developing treatments that improve psychosocial functioning, in 

addition to psychiatric symptoms, is necessary. Conversely, youth with milder mood 

symptoms and with minimal functional impairment may only require short courses of 

treatment with family psychoeducation. Tailoring treatment intensity to prognostic variables 

may prove to be a cost-effective approach to youth in the high-risk phases of BD.
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Highlights

• Little is known about the longitudinal course of mood symptoms and 

functioning in youth who are at high risk for bipolar disorder (BD).

• We analyzed mood and functional trajectories of youth at clinical and familial 

risk for BD over a three-year period.

• Three longitudinal mood and functional trajectories were identified

• More severe depressive, anxiety, and suicidality symptoms at the study’s 

baseline were associated with a more severe course of illness.

• Fewer youth exhibited functional recovery than exhibited symptomatic 

recovery.
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Figure 1. 
Latent classes of euthymic mood over three years
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Figure 2. 
Latent classes of global functioning over three years
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Table 1.

Demographics and longitudinal clinical characteristics by class assignment

Class 1:
Significantly
improving course
(n = 41)

Class 2:
Moderately
symptomatic
course (n = 21)

Class 3:
Predominantly
symptomatic
course (n = 64)

Demographics

Mean SD Mean SD Mean SD p ES

Age (years) 13.5 2.7 12.7 2.1 13.2 2.6 0.55 0.01

Hollingshead SES 48.1 9.3 45.9 8.6 44.6 10.4 0.23 0.03

N % N % N % p ES

Female 24 58.5 12 57.1 46 71.9 0.27 0.15

Non white 9 22.0 2 9.5 12 18.8 0.68 0.17

Hispanic 4 9.8a 1 4.8a 18 28.1b 0.01 0.26

Longitudinal Clinical Characteristics

Mean SD Mean SD Mean SD p ES

Weeks of follow-up 106.8 45.8 118.4 52.5 95.9 53.9 0.19 0.03

Psychotherapy visits 9.0 3.6 8.2 3.6 7.6 4.2 0.22 0.03

Medication visits 5.5 5.3 6.0 5.6 6.0 6.0 0.88 0.00

Percent of time:

 Euthymic 52.4a 14.9 59.5a 19.8 15.1b 15.2 <0.001 0.62

 Sub- to full-threshold depressive sxs 42.2a 16.8 36.7a 20.7 80.5b 17.9 <0.001 0.56

 Sub- to full-threshold manic sxs 9.2a 12.8 6.1a 7.2 18.3b 27.3 0.02 0.06

Note: Each superscript letter within a row denotes classes whose column proportions or means do not significantly differ from each other at the 
p<0.05 level.

PSR = Psychiatric Status Rating; SES = socioeconomic status; Sxs = Symptoms; ES = effect size (partial eta squared for ANOVA and Cramer’s V 
for chi-square)
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Table 2.

Baseline clinical variables based on class assignment

Class 1:
Significantly
improving course
(n = 41)

Class 2:
Moderately
symptomatic
course (n = 21)

Class 3:
Predominantly
symptomatic course
(n = 64)

Mean SD Mean SD Mean SD p ES

Youth Symptom Severity

 Child Depression Rating Scale 42.3a 12.8 41.4a 11.4 52.6b 14.9 <0.001 0.13

 Young Mania Rating Scale 11.2 7.0 12.9 6.8 13.4 7.6 0.34 0.02

 Suicidal Ideation Questionnaire 30.5a 17.8 26.6a 18.9 44.1b 24.7 0.01 0.11

 Childhood Anxiety Related
Disorders (SCARED)

27.4a 16.1 20.6a 14.8 34.4b 16.6 0.004 0.09

Parent Symptom Severity

 Quick Inventory of Depressive Symptomatology (QIDS) 25.3 6.1 24.5 7.7 26.9 6.3 0.28 0.02

N % N % N % p ES

Mood Diagnosis 0.31 0.14

 Major Depression 28 68.3 11 52.4 35 54.7

 BD NOS 13 31.7 10 57.6 29 45.3

Comorbid Disorders

 Anxiety Disorder 20 48.8a 9 42.9a 47 73.4b 0.008 0.28

 ADHD 15 36.6 8 38.1 25 39.1 0.97 0.02

 CD/ODD 11 26.8 6 28.6 15 23.4 0.87 0.05

 Eating Disorder 2 4.9 0 0.0 2 3.1 0.58 0.09

 OCD 4 9.8 0 0.0 9 14.1 0.18 0.16

 PTSD 2 4.9 0 0.0 1 1.6 0.41 0.12

Medications

 Anticonvulsant 4 9.8 3 14.3 10 15.6 0.69 0.08

 Antidepressant 16 39.0 7 33.3 24 37.5 0.90 0.04

 Antipsychotic 11 26.8 3 14.3 16 25.0 0.52 0.10

 Anxiolytic 0 0.0 1 4.8 3 4.7 0.37 0.13

 Lithium 1 2.4 0 0.0 0 0.0 0.35 0.13

 Stimulant 11 26.8 1 4.8 13 20.3 0.12 0.18

 No psychotropics 17 41.5 12 57.1 27 42.2 0.43 0.11

Global Assessment of Functioning <0.001 0.33

 Class 1 – Significant functional improvement 10 24.4a 1 4.8b 1 1.6b

 Class 2 – Moderate functioning 19 46.3a 12 57.1a 15 23.4b

 Class 3 – Functionally impaired 12 29.3a 8 38.1a 47 73.4b

Note: Each superscript letter within a row denotes classes whose column proportions or means do not significantly differ from each other at the 
p<0.05 level.

ADHD = Attention-Deficit/Hyperactivity Disorder; CD/ODD = Conduct Disorder/Oppositional Defiant Disorder; OCD = Obsessive Compulsive 
Disorder; PTSD = Post-Traumatic Stress Disorder
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