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Abstract

Objective: This pilot study evaluates efficacy of omega-3 fatty acid supplementation (O3), individual family psychoedu-

cational psychotherapy (IF-PEP), and their combination in youth with subsyndromal bipolar disorders (bipolar disorder not

otherwise specified [BP-NOS], cyclothymic disorder [CYC]).

Methods: This study was a 12 week, randomized trial ofO3 versus placebo and IF-PEP versus active monitoring (AM) using a

2 · 2 design (O3 + PEP: n = 5;O3 + AM: n = 5; placebo + PEP: n = 7; placebo + AM: n = 6). Twenty-three youth ages 7–14 with

BP-NOS or CYC were recruited via community advertisements and clinician referrals. Participants could be taking stable

medication for attention-deficit/hyperactivity disorder and sleep aids, but no other psychotropics. Independent evaluators

assessed participants at screen, baseline, and 2, 4, 6, 9, and 12 weeks. Primary outcome measures were the Kiddie Schedule for

Affective Disorders (K-SADS) Depression (KDRS) and Mania (KMRS) Rating Scales, Children’s Depression Rating Scale-

Revised (CDRS-R), and Young Mania Rating Scale (YMRS). O3/placebo conditions were double-blind; independent

evaluators were blind to psychotherapy condition.

Results: Most participants (83%) completed the 12 week trial. Side effects were uncommon and mild. Intent-to-treat analyses

indicated significant improvement in depressive symptoms (KDRS) for combined treatment relative to placebo and AM

( p = 0.01, d = 1.70). Across groups, manic symptoms improved over time without significant treatment effects. Effect of

IF-PEP on child depression compared with AM was medium (d = 0.63, CDRS-R) to large (d = 1.24, KDRS). Effect of O3 on

depression was medium (d = 0.48, KDRS).

Conclusion: IF-PEP andO3 are well tolerated and associated with improved mood symptoms among youth with BP-NOS and

CYC.

Clinicaltrials.gov Identifier: NCT01507753

Introduction

Childhood-onset bipolar disorder (BP) can lead to greater

impairment later in life than adult-onset BP (Perlis et al. 2009).

It is important to develop/identify efficacious treatments for BP in

children. Originally considered milder versions of BP, ‘‘sub-

syndromal’’ presentations of BP (bipolar disorder not otherwise

specified [BP-NOS] and cyclothymic disorder [CYC]), which may

not include a sufficient number of symptoms or duration to meet

criteria for BP-I and BP-II, are now known to be highly impairing

(Axelson et al. 2006; Van Meter et al. 2012, 2013;).

Two large phenomenologic studies, Course and Outcomes of

Bipolar Youth (COBY) and Longitudinal Assessment of Manic

Symptoms (LAMS), have used clear operational definitions to

describe BP-NOS. COBY demonstrated that youth with BP-NOS

(n = 153), BP-I (n = 255) and BP-II (n = 30) do not differ in age of

onset, years having experienced manic or depressive symptoms,

severity of worst week of manic and depressive symptoms, co-

morbidities (except anxiety disorders, which were highest in youth

with BP-II), suicidal ideation, and family history of mental illness

(Axelson et al. 2006). Youth with BP-I, however, had more func-

tional impairment, suicide attempts, psychosis, and hospitalization

than youth with BP-NOS. In longitudinal analyses, approximately

one third of youth with BP-NOS met criteria for BP-I or BP-II

within 2–4 years (Axelson et al. 2011). Additionally, BP-NOS

manifested longer time to recovery, more frequent mood shifts, and
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more time in subsyndromal mood states than BP-I and BP-II

(Axelson et al. 2006; Birmaher et al. 2006). Similarly, results from

LAMS, a prospective study of youth with elevated symptoms of

mania (Findling et al. 2010), indicated that youth with BP-NOS/

CYC (n = 88) and those with BP-I (n = 71) do not differ in current

symptom severity, functional impairment, parental psychiatric

history, or rates of elated mood (Hafeman et al. 2013). Both youth

with BP-NOS/CYC and those with BP-I in LAMS were more

symptomatic and impaired and more likely to have a parent with a

history of mania than youth with no bipolar spectrum disorder

(BPSD) (n = 545) (Hafeman et al. 2013). A large CYC validation

study including 894 youth demonstrated that youth with CYC have

greater irritability, more comorbidity, more sleep problems, and

were more likely to have a family history of BP than youth with

non-BP disorders. Additionally, CYC was associated with earlier

onset than depression or BP-II (Van Meter et al. 2013). Although

research on BP-NOS and, even more so CYC, is limited, these

findings indicate that BP-NOS and CYC are impairing disorders on

a continuum with BP-I/II.

Despite mounting evidence of impairment and prevalence of

BP-NOS/CYC, clinical trials have focused on BP-I. No clinical

guidelines exist for the treatment of BP-NOS/CYC. Available

evidence-based pharmacotherapy guidelines are for BP-I (Kowatch

et al. 2009). Additionally, whereas efficacious antimanic agents

have been identified, no study has demonstrated an effective anti-

depressant agent for youth with bipolar depression. Most pharma-

cotherapy studies have focused on adolescents with BP-I. Of the

few that included BP-NOS, these youth were a small minority of the

sample (DelBello et al. 2007; Geller et al. 2012; Joshi et al. 2012).

Further, efficacious medications are, unfortunately, associated

with significant risk for adverse events (Fleischhaker et al. 2006;

Kowatch et al. 2009). In a study monitoring side effects, atypical

neuroleptics resulted in drowsiness and decreased motor activity;

30–60% of youth taking clozapine experienced constipation, in-

creased salivation, orthostatic hypotension, and nasal congestion.

Of patients taking olanzapine and risperidone, 5–15% experienced

rigidity, tremor, and dystonia. All participants gained weight

(Fleischhaker et al. 2006). A review of 24 trials of mood stabilizer

and antipsychotic medication for pediatric BPSD found statistically

and clinically significant weight increases in 18 (75%) (Correll

2007); and weight gain is often followed by increased cardiome-

tabolic risk (Maayan and Correll 2011).

Previous research has demonstrated that omega-3 (O3) fatty acids

have beneficial mood effects with little evidence of adverse side

effects or deleterious drug interactions (Young and Martin 2003;

Sarris et al. 2012). This suggests that O3 might function as either

primary or adjunctive treatment with a more favorable risk–benefit

ratio for children with BP-NOS/CYC than currently available drugs

(Young and Martin 2003). Neuroimaging studies show that people

with higher O3 intake have greater gray matter volume in the an-

terior cingulate cortex, right hippocampus, and right amygdala;

these areas are involved in emotion arousal and regulation and are

reduced in people with mood disorders (Conklin et al. 2007).

O3 may improve symptoms of many psychiatric disorders in

youth including mood disorders (Wozniak et al. 2007; Clayton et al.

2009; McNamara et al. 2010; Sarris et al. 2012), autism (Amminger

et al. 2007), attention-deficit/hyperactivity disorder (ADHD) (Sinn

and Bryan 2007; Sorgi et al. 2007), and psychosis (Amminger et al.

2010). O3 has also been shown to significantly improve cardio-

vascular and metabolic health and decrease body fat, both inde-

pendently and in combination with regular exercise (Hill et al.

2007). The latter is particularly important, as many current treat-

ments for mood stabilization are associated with significant weight

gain, obesity, and metabolic disorders.

A recent meta-analysis of RCTs examining O3 as an adjunctive

treatment for BPSD in children and adults demonstrated a signifi-

cant effect of O3 on depressive symptoms (effect size [ES] = 0.34,

p = 0.029) and a trend on manic symptoms (ES = 0.20, p = 0.099)

(Sarris et al. 2012). There are three O3 supplementation trials in

youth with BPSD (Gracious 2006; Wozniak et al. 2007; Clayton

et al. 2009; Gracious et al. 2010). An RCT of flax seed oil (alpha-

linolenic acid [ALA]) versus olive oil as an adjunctive to lithium in

youth ages 6–17 with BP-I/II found no significant difference on

clinician-rated depression and mania. The authors hypothesized

that individual variation in conversion from ALA to eicosa-

pentaenoic acid (EPA) and docosahexaenoic acid (DHA) may ex-

plain the lack of findings by treatment group, emphasizing the

importance of studying EPA and DHA directly (Gracious 2006,

2010). A 6 week open trial of O3 monotherapy (360 mg EPA,

1560 mg DHA) in youth with BP-I, BP-II,, or BP-NOS demon-

strated significant improvements in clinician ratings of depression,

mania, and global functioning and in parent-rated internalizing and

externalizing behaviors (Clayton et al. 2009). Another open label

trial examined 1.3–4.3 g of O3 monotherapy (7:1 EPA:DHA) over

8 weeks in 6–17-year-olds with BPSD (Wozniak et al. 2007). Both

manic and depressive symptoms decreased significantly; youth

who took ‡2.0 g of O3/day showed greater improvements than

those who took <2.0 g/day (Wozniak et al. 2007). Side effects re-

ported in these studies were primarily gastrointestinal and mild.

Previous research has indicated that medication and psycho-

therapy in combination are advantageous in treating youth with

anxiety (Walkup et al. 2008), adolescent depression (March et al.

2004; The TADS Team 2007), autism (Aman et al. 2009), and

ADHD (MTA Cooperative Group 1999a,b; 2004a,b). Whereas

combination treatment is also recommended for youth with BPSD

(McClellan et al. 2007; McNamara et al. 2010), it has not been

examined in children with BP-NOS/CYC in a controlled trial.

Because of adverse effects with mood stabilizers, antipsychotics,

antidepressants, and psychostimulants in pediatric BPSD, McNa-

mara and colleagues have suggested that safer and well-tolerated

interventions with demonstrated efficacy be used to treat prodro-

mal/subsyndromal BPSD (McNamara et al. 2010).

O3 and family-focused therapy provide this safety and efficacy.

Previous research provides support for the efficacy of adjunctive

family-focused psychoeducation and skills-based interventions for

youth with BPSD, including psychoeducational psychotherapy

(PEP), family-focused treatment, and child- and family-focused

cognitive behavioral therapy (Fristad and MacPherson 2014; West

et al. 2014). PEP has the strongest evidence base for treating chil-

dren £12 years of age with BPSD (Fristad et al. 2002, 2003; Fristad

2006; Fristad et al. 2009; Mendenhall et al. 2009; Fristad and

MacPherson 2014). Key goals of PEP are to provide psychoedu-

cation about mood disorders and treatments, provide social support,

and build skills in symptom management, emotion regulation,

problem solving and communication. Fristad and colleagues have

developed a PEP manual (Fristad et al. 2011c) and completed three

previous randomized controlled trials (RCTs) (Fristad et al. 2002,

2003; Fristad 2006; Fristad et al. 2009; Mendenhall et al. 2009) and

an effectiveness trial (MacPherson et al. 2014). These trials have

demonstrated PEP’s efficacy in improving mood symptoms, family

interactions, parent understanding of mood disorders, access to

quality mental healthcare, and high degrees of treatment satisfaction.

In summary, BP-NOS and CYC are highly impairing but lack

evidence-based pharmacotherapy guidelines. First-line psychotropics
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pose significant risks, whereas O3 and psychotherapy are both safe

and have potential benefits. Therefore, this trial investigated the fea-

sibility and efficacy of O3 supplementation and psychotherapy (PEP)

alone or in combination, relative to placebo (PBO) and active moni-

toring (AM), in treating youth with BP-NOS/CYC. We hypothesized

that: 1) Youth receiving combined therapy would have faster rates of

improvement in mood symptoms over 12 weeks than youth receiving

no active treatment, or those receivingO3 or PEP monotherapy; 2)O3

would show greater improvement than PBO; and 3) PEP would

demonstrate greater improvement than AM. We also expected that the

active treatments would be well tolerated with >80% compliance for

O3 and PEP sessions.

Methods

Participants

Participants were recruited for two parallel studies between July

2011 and May 2014, primarily from community advertisements and

clinician referrals. Inclusion criteria for the current study were:

1) Diagnosis of BP-NOS or CYC, 2) age 7–14 years, 3) intelligence

quotient (IQ) ‡70, 4) ability to swallow study capsules, and 5) one or

more parent/caregiver (hereafter referred to as parent) and child

completed the screening assessment and were willing and able to

participate. Exclusion criteria were: 1) Major medical disorder,

2) autism, 3) psychotic states warranting antipsychotic medication,

4) active suicidal concern (passive suicidal ideation without plans/

intent was permitted), 5) three or more ‘‘marked’’ or ‘‘severe’’ mood

symptoms on the Kiddie Schedule for Affective Disorders and

Schizophrenia (K-SADS), 6) mental health intervention (pharma-

cotherapy and/or psychotherapy except for ADHD medication or

sleep aids) in the month preceding randomization, and 7) enrollment

in ninth grade or higher. Of 178 youth screened, 23 were enrolled and

randomized (Fig. 1).

Procedures

Parents provided informed permission, and children provided

assent prior to the screening assessment, as approved by the local

institutional review board. Eligible youth participated in a baseline

assessment (week 0), then were block-randomized into a 12 week

FIG. 1. Consolidated Standards of Reporting Trials (CONSORT) chart of participation in a 12 week trial of IF-PEP and O3. BP-NOS/
CYC, bipolar disorder not otherwise specified/cyclothymic disorder; O3, omega-3; AM, active monitoring; PBO, placebo; IF-PEP,
individual-family psychoeducational psychotherapy. Total screens are for two parallel studies, this one for subsyndromal BP, and
another for depression.
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clinical trial of O3 versus PBO and PEP versus active AM using a

2 · 2 design (O3 + PEP: n = 5; O3 + AM: n = 5; PBO + PEP: n = 7;

PBO + AM: n = 6). Families participated in five additional assess-

ments at the end of weeks 2, 4, 6, 9, and 12. Participants randomized

into PEP participated in twice-weekly IF-PEP therapy sessions; AM

groups attended assessments only. All participants willing to attend

assessments were retained in the study for the intent-to-treat analyses.

Interviewers

Interviewers were graduate students pursuing a doctorate in clin-

ical child psychology or postdoctoral clinicians. Interviewer training

included didactics, mock interviews, and observing and rating vi-

deotaped and live interviews. Personnel interviewed independently

after reliability was achieved in observed interviews. The Children’s

Interview for Psychiatric Syndromes (ChIPS) mean j was 0.86,

whereas mean intraclass correlations ranged from 0.81 on the KMRS

to 0.89 on the KDRS. Following each assessment, interviewers pre-

pared reports to review in a consensus conference with a co-principal

investigator (Co-PI), during which the Co-PI reviewed and verified

symptoms, diagnoses, and appropriateness of study admission.

Assessment

Youth and parent(s) were interviewed separately. The assess-

ment battery included semistructured diagnostic interviews, rating

scales, and questionnaires, described subsequently.

Demographics. At screen, parents provided information

about the youth’s sex, age, family structure, socioeconomic status

(SES), and parents’ ages.

Diagnosis. At each assessment, youth and parents participated

in semistructured interviews using the K-SADS-PL KDRS and

KMRS to assess youth’s depressive and manic symptoms, respec-

tively (Chambers et al. 1985; Kaufman et al. 1997; Axelson et al.

2003). Using information from these measures, CYC was diagnosed

using Diagnostic and Statistical Manual of Mental Disorders, 4th

ed. (DSM-IV) criteria (American Psychiatric Association 1994) BP-

NOS was diagnosed using the LAMS/COBY definition: Elated or

irritable mood plus ‡2 (‡3, if mood is only irritable) associated

manic symptoms, clear change in functioning with impairment,

duration of ‡4 hours within a 24 hour period and totaling ‡4

cumulative lifetime days, not meeting criteria for BP-I/II.

KDRS and KMRS ratings are ‘‘filtered;’’ that is, symptoms are

only rated if they are associated with and occur during a mood

episode. Therefore, symptomatic behavior not associated with the

episode is excluded. KDRS scores summed the following: De-

pressed mood, irritability, guilt, negative self-image, anhedonia,

fatigue, difficulty concentrating, psychomotor agitation, psycho-

motor retardation, insomnia, hypersomnia, anorexia, increased

appetite, and suicidal ideation. KMRS sums included: Elation, ir-

ritability, mood lability, decreased need for sleep, racing thoughts/

flight of ideas, unusually energetic, increased goal-directed activ-

ity/motor hyperactivity, grandiosity, pressured/increased speech,

poor judgment, distractibility, hallucinations, and delusions. The

Children’s Interview for Psychiatric Syndromes– Child and Parent

Forms (ChIPS/P-ChIPS), a reliable and valid measure also ad-

ministered at screen, assessed DSM-IV non-mood diagnoses

(Fristad et al. 1998a,b,c; Teare et al. 1998a,b; Weller et al. 1999a,b;

2000). A study physician or nurse practitioner completed a physical

examination and medical history at screen.

Symptom severity. The 17-item Children’s Depression Rat-

ing Scale-Revised (CDRS-R) and the 11-item Young Mania Rating

Scale (YMRS), both semistructured interviews, were administered

at each assessment. They provide ‘‘unfiltered’’ ratings, or ratings of

symptom severity as it presented in the past 2 weeks, regardless of

the presence of a mood episode. Both are reliable and valid mea-

sures (Young et al. 1978; Poznanski et al. 1984; Fristad et al. 1992,

1995; Youngstrom et al. 2003). (For a thorough discussion of

‘‘filtered’’ versus ‘‘unfiltered’’ ratings, see Yee et al. 2014).

IQ. The Kaufman Brief Intelligence Test – 2nd Edition (KBIT-

2), a standardized test estimating cognitive ability (Kaufman and

Kaufman 2004), was administered at screen to determine study

eligibility.

O3 Safety and acceptability. When enrolled, parents were

made aware of potential O3 side effects (e.g., fishy burps, upset

stomach, nausea, diarrhea) and asked to report any concerns to the

study coordinator at or between assessments. At each interview,

parents completed a side effects questionnaire about changes in the

child’s health since the last interview and the severity of any side

effects on a scale from 0 (absent) to 6 (severe).

O3 supplementation

OmegaBrite (www.omegabrite.com; Las Vegas, NV) provided

study capsules. Families received a pill organizer at each visit

containing capsules and daily multivitamin/mineral tablets to

standardize nutritional levels. No other nutritional supplements

were permitted the month prior to or during study treatment. O3

groups received two 500 mg O3 capsules (350 mg EPA, 50 mg

DHA; 100 mg other O3) twice daily for a total daily dose of

2000 mg of O3 (1400 mg EPA, 200 mg DHA; 400 mg other). PBO

groups received two capsules twice daily matched for odor and

appearance. At each visit, parents were asked to inform study staff

of any discarded pills to ensure accurate adherence calculations

(capsules consumed/ capsules instructed to consume).

IF-PEP

Families who randomized into IF-PEP attended two sessions

weekly (one child session in which the parent participated at the

beginning and end and one parent-only session), each typically

45–50 minutes in length. Therapists (four post-doctoral clinicians)

used the treatment manual and received training and weekly

supervision with a Co-PI (MAF). Parents and children received

workbooks containing session content (outlined in Table 1), ac-

tivity worksheets, and between-session projects (Fristad et al.

2011a,b). Recorded therapy sessions were rated for fidelity to core

PEP concepts. Child session fidelity was 75%, parent session

fidelity was 76%, and overall fidelity was 75%, indicating that, on

average, therapists were moderately to highly adherent.

Study blind

Participants, independent evaluators, therapists, and study staff

who had contact with families were blinded to participants’ PBO

versus O3 status. Staff not directly involved with study families

filled pill organizers. Independent evaluators were additionally

blinded to psychotherapy condition. One Co-PI (MAF) supervised

the therapists whereas the other (LEA) remained blind to therapy

condition and completed all consensus conferences with indepen-

dent evaluators occurring after randomization.
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Data analytic plan

Univariate ANOVA and v2 tests analyzed sample screen char-

acteristics by treatment group. Linear mixed effects (LME) models

were fit to each of the main outcome variables (KDRS, KMRS,

CDRS-R, YMRS) using the full intent-to-treat sample to examine

treatment group differences in mood trajectories. Intercepts and

slopes were modeled as random effects. Fixed effects were treat-

ment group (contrast coded relative to PBO+AM), time since

randomization, and group · time. Additional LME models were run

with planned contrasts of combined treatment versus O3 or PEP

monotherapy as well as contrasts comparing the groups who re-

ceived O3 (O3 + PEP and O3 + AM groups) with those who re-

ceived PBO (PBO + PEP and PBO + AM groups) and PEP (O3 +
PEP and PBO + PEP groups) versus AM (O3 + AM and PBO + AM

groups). Effect sizes were calculated with treatment group · time

slopes using methods described by Feingold (Feingold 2009).

Analyses were conducted using IBM SPSS Statistics version 22,

with a < 0.05 as the cutoff for statistical significance. Corrections

were not made for the multiple planned comparisons, as this was a

pilot study.

Results

Study sample

The sample was 57% male and primarily white (74%) with a

mean age of 10.2 – 2.2 years. Most parents were biological parents

(83%), female (96%), and middle aged (mean = 38.8 – 7.4 years);

families were lower to middle SES (39% Medicaid status; 35%

£ $40,000 household income). All participants had comorbidity;

the most frequent comorbid diagnoses were anxiety (83%), ADHD

(74%), and disruptive behavior disorders (65%). Of the demo-

graphic and clinical characteristics examined (Table 2), only child

sex differed by group, with a greater proportion of boys in PBO and

AM (100%) than PBO and PEP (14.3%), v2(2) = 11.37, p < 0.05.

Adherence, attrition, and acceptability

Participant adherence to study capsules was high: 97% O3 and

PEP, 89% O3 and AM, 92% PBO and PEP, and 89% PBO and AM.

These group differences were nonsignificant ( p > 0.05). Families

randomized to IF-PEP completed 15.8 – 4.0 sessions of the 17

regular sessions.

All 23 randomized participants remained in the study through

week 4; 19 (83%) completed the 12 week trial; group differences in

attrition were nonsignificant (Fig. 1).

Reports of most physical complaints (i.e., constipation, diarrhea,

stomachache, appetite increase/decrease, belching, fishy breath)

were low (possible range: 0–6: mean – SD = 0.5 – 0.6) and similar

for O3 and placebo at each time point. However, at week 12, O3

groups were more likely to report nausea (n = 4; 44%) than placebo

groups (n = 0), v2(1) = 5.63, p = 0.018. Among those reporting

nausea at week 12, two parents rated nausea as moderate and two

rated it as mild (both these children had physical illnesses at their

week 12 visit).

Unfortunately, a psychotherapy evaluation form was inadver-

tently not included at the beginning of the study. When it was

added, families were given the questionnaire at their final assess-

ment and asked to mail it back to study staff. The return rate was

low; therefore, data are not available on acceptability of IF-PEP.

Informal feedback, however, coupled with excellent attendance for

90% of those assigned to IF-PEP, suggests that families valued their

therapy sessions or at least found them palatable.

Intent-to-treat analyses

Combined therapy and monotherapy versus no active
therapy. Participants in the combined therapy group demon-

strated greater improvement on the KDRS than those in the PBO

and AM group ( p = 0.01), a large effect (d = 1.70). Treatment ef-

fects on CDRS-R trajectories were nonsignificant, however the

effect size was large (d = 0.81). Manic symptoms declined in all

groups, but group differences were not significant. Although nei-

ther monotherapy demonstrated statistically significant superiority

to PBO and AM on any outcome, O3 monotherapy yielded a large

effect size for YMRS trajectories (d = 0.86) but not for the KMRS

or depression symptom measures; and PEP monotherapy yielded a

large effect size for the KDRS (d = 0.92) but not for the CDRS-R or

manic symptom measures (Table 3 and Fig. 2).

Table 1. Individual-Family Psychoeducational Psychotherapy (IF-PEP) Sessions

Session Parent content Child content

1 Childhood mood disorders and symptoms Childhood mood disorders and symptoms
2 Medication classes and indications, monitoring

effectiveness and adverse effects
Treatments, being an active member of the treatment team,

and ‘‘Naming the Enemy’’ (differentiating personality
from symptoms)

3 Mental health and school services Healthy habits: Sleeping, eating, and exercising (choose 1 or 2)
4 Identifying and improving negative family cycles Building a ‘‘Tool Kit’’ to manage symptoms
5 Problem-solving and basic coping skills ‘‘Thinking, Feeling, Doing’’: Understanding the

connection among thoughts, feelings, and actions
6 Revisit school and mental health treatment (optional) ‘‘Stop, Think, Plan, Do, Check’’: Developing

problem-solving skills
7 Meeting with school personnel (optional) Healthy habits: Sleeping, eating, and exercising (choose 1 or 2)
8 Nonverbal and verbal communication skills Nonverbal communication skills
9 Symptom management and family preservation skills Verbal communication skills

10 Sibling session: Psychoeducation, support
for sibling (optional)

Review and graduate

In the
Bank

Up to four more sessions to review content, address comorbidities or crises

See Fristad et al. (2011b).
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Combined therapy versus monotherapy. Planned contrasts

examining the effect of combined therapy relative to each mono-

therapy indicated that youth in combined therapy improved sig-

nificantly more than youth in O3 monotherapy on the KDRS,

t(102.56) = 2.40, p = .018, but not on the CDRS-R or manic

symptom measures. There were no significant benefits of combined

therapy over PEP monotherapy on any outcome measure.

O3 versus placebo. Planned contrasts of both groups who

received O3 (combined andO3 monotherapy groups) versus groups

who received placebo (PEP monotherapy and PBO and AM) were

nonsignificant. There were small to medium effects of O3 on the

KDRS (d = 0.48), CDRS-R (d = 0.20) and YMRS (d = 0.29).

IF-PEP versus active monitoring. Planned contrasts of PEP

(combined and PEP monotherapy) versus active monitoring (O3

monotherapy and PBO and AM) found a significant benefit of PEP

on the KDRS, t(105.72) = 2.68, p = 0.009, d = 1.24. CDRS-R results

were nonsignificant ( p = 0.164) though the effect was medium

(d = 0.63). There was no significant impact of PEP versus AM on

manic symptoms.

Discussion

This study investigated the efficacy of O3 and IF-PEP alone and

combined in youth with BP-NOS/CYC. Both O3 and IF-PEP ap-

peared to be acceptable to families. Study capsule adherence and

therapy attendance were both high and attrition was relatively low.

Despite considerable study demands (twice-weekly therapy ses-

sions for the PEP groups, four capsules daily, six 1.5-hour assess-

ments after a 4–6 hour screen assessment), 83% of participants

completed the trial and all participated for at least 4 weeks. O3 was

well tolerated, with only one physical concern (nausea) at one time

point reported with greater frequency in the O3 groups than in the

PBO groups, severity was mild to moderate and several of the

children with nausea had concurrent physical illnesses. Two

Table 2. Participant Characteristics by Treatment Group

Total (n = 23) O3+PEP (n = 5) O3+AM (n = 5) PBO+PEP (n = 7) PBO+AM (n = 6)

Screen characteristics Mean – SD or n (column %)

Child age 10.2 – 2.2 9.9 – 1.7 10.3 – 2.5 9.6 – 1.8 10.9 – 3.0
Child sex: Malea 13 (56.5) 4 (80.0) 2 (40.0) 1 (14.3) 6 (100.0)

Child race
White 17 (73.9) 3 (60.0) 3 (60.0) 6 (85.7) 5 (83.3)
Black/African American 3 (13.0) 1 (20.0) 1 (20.0) 0 1 (16.7)
Asian 1 (4.3) 1 (20.0) 0 0 0
Bi/multiracial 2 (8.7) 0 1 (20.0) 1 (14.3) 0

Child insurance: Medicaid 9 (39.1) 0 3 (60.0) 3 (42.9) 3 (50.0)
Parent age 38.8 – 7.4 42.8 – 5.1 38.8 – 9.7 36.0 – 5.2 37.8 – 8.8

Parent relationship
Biological parent 19 (82.6) 4 (80.0) 4 (80.0) 6 (85.7) 5 (83.3)
Adoptive parent 2 (8.7) 1 (20.0) 1 (20.0) 0 0
Grandparent 2 (8.7) 0 0 1 (14.3) 1 (16.7)

Parent sex: Female 22 (95.7) 4 (80.0) 5 (100.0) 7 (100.0) 6 (100.0)

Family structure
Married parents 7 (30.4) 3 (60.0) 1 (20.0) 2 (28.6) 1 (16.7)
Single parent 10 (43.4) 2 (40.0) 4 (80.0) 2 (28.6) 2 (33.3)
Step family 3 (13.0) 0 0 1 (14.3) 2 (33.3)
Other 3 (13.0) 0 0 2 (28.6) 1 (16.7)

Household income ($)
< 20,000 5 (21.7) 0 2 (40.0) 2 (28.6) 1 (16.7)
20,000–40,000 3 (13.0) 0 1 (20.0) 2 (28.6) 0
40,000–60,000 4 (17.4) 1 (20.0) 1 (20.0) 1 (14.3) 1 (16.7)
60,000–80,000 4 (17.4) 3 (60.0) 0 1 (14.3) 0
80,000–100,000 4 (17.4) 1 (20.0) 0 0 3 (50.0)
> 100,000 3 (13.0) 0 1 (20.0) 1 (14.3) 1 (16.7)

Comorbid disorders
Anxiety disorder 19 (82.6) 5 (100.0) 3 (60.0) 6 (85.7) 5 (83.3)
ADHD 17 (73.9) 5 (100.0) 2 (40.0) 5 (71.4) 5 (83.3)
DBD 15 (65.2) 4 (80.0) 3 (60.0) 4 (57.1) 4 (66.7)

Number of diagnoses 4.3 – 1.1 4.8 – 0.4 3.6 – 1.5 4.0 – 0.8 4.8 – 1.0
Full scale IQ 104.4 – 16.7 105.0 – 20.8 96.2 – 15.5 112.4 – 14.0 101.5 – 17.1
Study completer: Yes 19 (82.6) 5 (100.0) 4 (80.0) 5 (71.4) 5 (83.3)

Psychotropics taken during trial
ADHD medication 6 (26.1) 2 (40.0) 1 (20.0) 1 (14.3) 2 (33.3)
Sleep aid 5 (21.7) 3 (60.0) 1 (20.0) 0 1 (16.7)

aChild sex differed by group with a greater proportion of boys in PBO+AM than PBO+PEP, v2(2) = 11.37, p < 0.05.
O3, omega-3; ADHD, attention-deficit/hyperactivity disorder; AM, active monitoring; DBD, disruptive behavior disorder; IQ, intelligence quotient;

PBO, placebo; PEP, individual-family psychoeducational psychotherapy.

IF-PEP & O3 FOR SUBSYNDROMAL BIPOLAR DISORDER 769



families assigned to IF-PEP did not complete their sessions; both

were completely lost to follow-up as opposed to simply not com-

pleting their psychotherapy component.

Combined therapy was associated with greater improvement in

depressive symptoms than PBO and AM. IF-PEP demonstrated

medium to large effects on depressive symptoms compared with

AM. Additionally, combined therapy was more effective than O3

monotherapy, but not more effective than IF-PEP monotherapy.

Together, these findings suggest that the effects of combined

therapy and IF-PEP alone on depressive symptoms may be com-

parable.

Whereas all participants experienced some decline in manic

symptoms over the course of the study, the treatments investigated

did not significantly improve manic symptoms relative to PBO and

AM. Two planned comparisons yielded effect sizes ranging from

small (O3 vs. placebo) to large (O3+AM vs. PBO+AM) on the

YMRS, the unfiltered measure of manic symptoms, but not on the

KMRS, the filtered measure. This may indicate potential benefits of

O3 for co-occurring problems such as inattention, hyperactivity,

and aggressive behavior, which are assessed on the unfiltered

YMRS and have been reported to improve with O3 in prior studies

(Sinn and Bryan 2007; Sorgi et al. 2007). It is of note that group

differences in depression trajectories were primarily on KDRS

scores, a filtered rating of depression, rather than the CDRS-R

(which is more likely to capture symptoms of comorbid condi-

tions), possibly because PEP was designed to specifically treat

mood, and the KDRS is a more precise measure of depression.

For all four outcome measures, children in the no-active-therapy

group improved to some degree. This might reflect normal waxing

and waning of mood symptoms; it might also reflect the impact of

regular contact with attentive study staff. Allowing 1.5 hours for

each assessment, families would have had 9 hours of contact with

evaluators over the 12 week trial, averaging 45 minutes of regularly

scheduled attentive interactions per week. This is in keeping with

prior research that demonstrated the therapeutic effect of assess-

ments (Poston and Hanson 2010).

This is the first controlled trial examining combined treatment in

youth with BP-NOS or CYC. These youth often have highly

complex clinical presentations and currently, there are no evidence-

based treatment guidelines for these subsyndromal presentations of

BP in youth. Therefore, this pilot study addresses a significant

public health concern by identifying potentially beneficial treat-

ments for these youth. IF-PEP is a manualized treatment (Fristad

et al 2011c) with workbooks available for parents and children

(www.moodychildtherapy.com); therefore, it is easily accessible to

community clinicians. Although community-based effectiveness

data are not available for IF-PEP, an effectiveness trial for the

multifamily model (MF-PEP) has demonstrated PEP’s accept-

ability, feasibility, and sustainability in the community (Mac-

Pherson et al. 2014). Results of this pilot trial suggest that a larger

trial is feasible and warranted.

Limitations and future directions

These results should be interpreted in light of the study’s primary

limitation, which is its small sample size. A larger multisite trial

to accumulate the needed sample would provide more rigorous

evaluation of these interventions, particularly testing any potential

benefits of combined therapy over monotherapy. Further, relatively

low baseline manic symptom severity made it difficult to detect

differential treatment effects for manic symptoms. Additionally, it is

not known what EPA:DHA ratio is of most benefit to children or

adults with mood disorders. The 7:1 ratio of EPA to DHA used in this

study on recommendation of lipid experts is different from the 2.5:1

ratio naturally found in fish. Also, results may not be generalizable to

fish oil supplements that do not utilize a 7:1 EPA:DHA ratio. A future

study should compare effects of different ratios. Lastly, previous

trials of biological and psychosocial interventions for mood disorders

in youth have demonstrated increased benefits of intervention at

longer-term follow-up assessments (Fristad 2006; The TADS Team

Table 3. Results of the Linear Mixed-Effects

Models of the Effect of PEP and O3 on Mood

Measure Parameter Estimate df t p value

KDRS Intercept 8.65 40.45 4.76 <0.001
Treatment group (reference: PBO+AM)
Combined 4.80 38.00 1.81 0.078
O3 monotherapy -1.18 39.50 -0.44 0.660
PEP monotherapy 0.34 39.06 0.14 0.891
Time (weeks) -0.16 105.08 -0.82 0.413
Treatment group · time
Combined · time -0.707 103.39 -2.63 0.010
O3 monotherapy

· time
-0.04 104.20 -0.14 0.887

PEP monotherapy
· time

-0.38 104.60 -1.43 0.155

CDRS-R Intercept 16.37 34.85 5.61 <0.001
Treatment group
Combined 6.60 33.00 1.55 0.131
O3 monotherapy -1.44 34.12 -0.33 0.741
PEP monotherapy -0.56 33.81 -0.14 0.889
Time -0.42 104.46 -1.47 0.144
Treatment group · time
Combined · time -0.51 102.96 -1.30 0.197
O3 monotherapy

· time
0.19 103.62 0.47 0.639

PEP monotherapy
· time

-0.12 103.93 -0.31 0.758

KMRS Intercept 9.63 32.06 4.57 <0.001
Treatment group
Combined 6.30 29.83 2.06 0.048
O3 monotherapy 1.31 31.30 0.42 0.676
PEP monotherapy -0.21 30.97 -0.08 0.941
Time -0.61 26.75 -2.05 0.050
Treatment group · time
Combined · time 0.34 25.23 0.82 0.419
O3 monotherapy

· time
-0.05 26.85 -0.12 0.906

PEP monotherapy
· time

0.04 28.25 0.11 0.916

YMRS Intercept 18.89 27.57 7.26 <0.001
Treatment group
Combined 9.71 26.06 2.56 0.017
O3 monotherapy 2.02 27.08 0.53 0.603
PEP monotherapy -0.13 26.83 -0.04 0.971
Time -0.52 24.88 -1.76 0.091
Treatment group · time
Combined · time 0.12 23.24 -0.30 0.768
O3 monotherapy

· time
-0.45 24.57 -1.04 0.310

PEP monotherapy
· time

0.03 26.19 0.07 0.942

O3, omega-3; AM, active monitoring; CDRS-R, Children’s Depression
Rating Scale-Revised; KDRS, Kiddie Depression Rating Scale; KMRS,
Kiddie Mania Rating Scale; PBO, placebo; PEP, individual-family psychoe-
ducational psychotherapy; YMRS, Young Mania Rating Scale.
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2007; Fristad et al. 2009); long-term follow-up data are currently

being collected. Future analyses will also examine potential media-

tors and moderators of treatment to assist with more individualized

treatment planning.

Conclusions

This pilot study supports IF-PEP, alone and in combination with

O3, as promising treatments for depressive symptoms of sub-

syndromal BPSD in youth. There may also be benefits to O3 for

reducing manic symptoms. IF-PEP and O3 are safe and palatable

treatments that provide a favorable risk/benefit ratio compared with

existing pharmacotherapy. A large multisite trial is warranted.

Clinical Significance

Given the absence of published, evidence-based treatment

guidelines for BP-NOS/CYC, these results are a significant con-

tribution to the field. Few psychosocial or biological interventions

have demonstrated efficacy in treating subsyndromal BP in chil-

dren and adolescents. Both IF-PEP and O3 were well tolerated.

Analyses indicate that IF-PEP and O3 supplementation may be

efficacious interventions for this population.
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