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Abstract

Objective: Family-focused therapy (FFT) is associated with enhanced outcomes in youth

with bipolar and depressive disorders, but has not been evaluated in conjunction with mobile
health tools. In symptomatic adolescents whose parents had histories of mood disorders, we
examined whether the effects of telehealth-based FFT were augmented by mobile health apps that
emphasized mood tracking and family coping skills.

Method: Participants (aged 13-19 years) had active mood symptoms and a parent with major
depressive or bipolar disorder. Participants received 12 sessions in 18 weeks of telehealth FFT,
with random assignment to (1) a mobile app (MyCoachConnect, MCC) that enabled mood
tracking, reviews of session content, and text reminders to practice mood management and
family communication skills (FFT-MCC); or (2) a mobile app that enabled mood tracking only
(FFT-Track). Independent evaluators assessed youth every 9 weeks over 6 months on depressive
symptoms (primary outcome), anxiety, and psychosocial functioning.

Results: Participants (N = 65; mean age 15.8 + 1.6 years) significantly improved in depressive
symptoms over 6 months (£ 179 = 45.02, p < .0001, M2 =0.21, 95% CI = 0.11-0.31), but there
were no effects of treatment condition or treatment by time interactions on depression scores.
When secondary outcome measures were considered, the subgroup of youth with bipolar spectrum
disorders showed greater improvements in anxiety and global functioning in FFT-MCC compared
with FFT-Track.

Conclusion: Youth in the early stages of mood disorder may benefit from FFT enhanced by
mobile health apps. Collaborations between researchers and information technologists on mobile
app design and user experience may lead to increases in engagement among adolescents.

Clinical trial registration information: Technology Enhanced Family Treatment; https://
clinicaltrials.gov/; NCT03913013.

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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There is a significant need for preemptive interventions for youth in the early stages of mood
disorders, with the aim of stabilizing symptoms, improving functioning, and preventing
trajectories toward full illness onset. Although there are promising individual, group, and
family interventions for preventing illness episodes in youth with or at risk for mood
disorders,1 these interventions have been tested primarily in clinical practice settings.®> The
COVID-19 pandemic has increased recognition that psychotherapy should be available using
telehealth platforms or, at minimum, adjoined with digital mobile health tools. The provision
of illness management strategies and the ability to track symptom states through digital tools
may help clarify the course of disorder subtypes, identify periods of increased risk, and
enhance the outcomes of treatments for early-onset mood disorders.5-2

Family-focused therapy (FFT) is an intervention for youth in the early stages of bipolar
disorder, depression, or psychosis.1%-15 It consists of weekly and biweekly family sessions
of psychoeducation, communication enhancement training, and problem-solving skills
training. Each module aims to increase family members’ support of the symptomatic
individual and to reduce family criticism and conflict. In randomized trials, FFT has been
found to be an effective adjunct to pharmacotherapy in adults and adolescents with BD (type
I or 11) and youth at high risk for BD (ie, those with major depression or other specified BD
and a family history of BD), in terms of symptom stabilization and episode prevention.10-13
Furthermore, a 2-site randomized trial showed that FFT for childhood depression was
associated with more rapid symptom response in children (aged 7-14 years) over 1 year,
and greater knowledge and skills for managing depression among caregivers compared with
individual psychotherapy.14.15

Growing research suggests that telehealth delivery of evidence-based therapies for youth
yields similar outcomes compared with their clinic-based counterparts.16-20 However, it

is unclear whether FFT would be effective when delivered remotely or enhanced when
supplemented with digital tools. To aid in the uptake of FFT, we developed a mobile app
(MyCoachConnect [MCC]),2! which engages youth and parents by providing reviews of
prior session content, instructions to practice and record practices of skills to promote mood
regulation and healthy family functioning, and track clinical progress through a self-rated
mood chart. In an open trial of FFT-MCC in adolescents with parents with depressive and
bipolar disorders, we observed significant improvements in adolescents’ depression and
reductions in the amount of perceived parent/offspring criticism over 6 months.®

In this randomized trial, conducted at the outset of the pandemic, we compared a 12-session,
remotely administered FFT with the MCC app (FFT-MCC) to the same FFT protocol with

a comparison “tracking” app (FFT-Track) that enabled the collection of self-ratings of mood
and stress, without the extensive skill review or practice reminders sent by the MCC app.
Participants included adolescents who (1) had active symptoms of mania/hypomania or
major depression and (2) had at least 1 parent with a history of mood disorder (bipolar 1 or Il
disorder or major depressive disorder [MDD]). We hypothesized that FFT-MCC would have

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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a greater impact on youths’ depression (primary outcome), anxiety, and global functioning
than FFT-Track.

Youth in the early phases of bipolar disorder (BD) or MDD have heterogeneous clinical
presentations, and subgroups (eg, those presenting with mania or hypomania vs depression,
or those with vs without attentional disorders) may respond quite differently to mobile
health approaches.22 A secondary aim of this study was to examine whether FFT-MCC
was associated with greater symptomatic improvement in youth with bipolar spectrum
disorders compared with youth with depressive spectrum disorders. FFT protocols have been
found to be effective in youth with major depression,14:15 suggesting that treatment effects
attributable to the 2 different versions of the mobile app might be of comparable size in
youth with bipolar and depressive spectrum disorders. However, given the higher levels

of mood instability and, possibly, the greater relevance of mood management strategies in
youth with bipolar spectrum disorders,23 we reasoned that this group would show a greater
response to FFT with the skill practice—oriented MCC app compared with youth with
depressive spectrum disorders.

METHOD

Participants

This study was conducted between January 2020 and December 2021 at the University of
California, Los Angeles Semel Institute. Its original purpose was to examine the efficacy
of clinic-based FFT as enhanced by either of 2 mobile apps. However, the onset of the
COVID-19 pandemic in March 2020 necessitated moving all assessment and treatment
procedures to telehealth.

Adolescents were referred through pediatricians, mental health practitioners, advertisements,
and study flyers. When parents called about a symptomatic offspring (the proband), a study
coordinator conducted a telephone screen to determine eligibility. If at least 1 parent and the
proband expressed interest, they were invited to an eligibility assessment meeting in which
the study was explained and participants read and signed university institutional review
board—approved consent or assent forms. Young participants had to meet the following
criteria: (1) age 13 years, 0 months to 19 years, 11 months; (2) current and impairing

mood symptoms, as indicated by scores >11 on the Young Mania Rating Scale24 or >29

on the Children’s Depression Rating Scale, Revised??; (3) a DSM-58 depressive spectrum
(ie, major depression or other specified depressive) disorder or bipolar spectrum (1, Il, or
other specified) disorder by the MINI International Neuropsychiatric Interview, Child and
Adolescent Version for DSM-5(MINI-KID)?Z7; (4) evidence of mood instability, as indicated
by a score >6 on the Parent General Behavior Inventory for Mania, 10-item scale?8 or

>20 on the parent-rated 20-item Children’s Affective Lability Scale (CALS)??; (5) at least

1 biological parent with a lifetime history of MDD or BD (type | or Il) by DSM-5, as
indicated by direct interview using the MINI International Neuropsychiatric Interview for
Adults30; (6) the proband rated at least 1 parent as high (>5 on a scale of 1-10) in severity
of expressed criticism using the Perceived Criticism Scale3L; and (7) the adolescent and
parent(s) had access to a smartphone, tablet, or desktop computer (of any brand) with an
Internet connection.

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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The Parents” General Behavior Inventory for Mania, a measure of mood and energy
dysregulation, consists of 10 items rated on a scale of 0 (never or hardly ever) to 3 (very
often, almost constantly) covering the prior year (eg, “Has your child’s mood and energy
shifted rapidly back and forth from happy to sad or high to low?”).28 The parent-rated
CALS, covering the prior 3 months, is composed of 20 mood instability items rated on 1
(never or rarely occurs) to 5 (1 or more times a day) frequency scales, with items concerning
elevation/activation, irritability, and anxiety—depression.2?

Two trained interviewers administered the MINI-KID to the proband and separately, 1 parent
regarding the proband’s behavior in the last 2 weeks and over the proband’s lifetime. The
interviewers then made consensus diagnoses. Youth were excluded if they met criteria for a
DSM-5pervasive developmental disorder or a substance use disorder in the past 4 months.

Treatment Protocols

Probands and all available family members were randomly allocated in a 1:1 ratio to FFT for
high-risk youth19 with the full MCC app (FFT-MCC condition) or the same FFT protocol
with a mood tracking app (FFT-Track condition). Both groups received 12 sessions of FFT
in 18 weeks (8 weekly and 4 biweekly sessions). Allocation was done using a computerized
biased coin toss that balanced the groups on mood diagnosis (bipolar spectrum vs depressive
spectrum disorder).

The first 11 study participants were recruited at the beginning of the COVID-19 pandemic
but before restrictions began (January to February 2020). For these participants, family
sessions began in an outpatient clinic and were switched to telehealth within 1 to 2 months
after study entry. Of the 11 study participants, 4 families received the majority (6) of their
FFT sessions in the clinic; the rest received their care by telehealth (see “Comparisons of
Telehealth vs Clinic Delivery” in Supplement 1, available online).

In the first FFT module, psychoeducation, clinicians explored the proband’s most recent
mood or anxiety symptoms and assisted the youth and family members in developing

a personalized prevention plan, listing warning signs of new episodes (eg, irritability,

sleep disturbance), antecedent stressors, coping strategies (eg, exercising, deep breathing,
maintaining regular routines), and obstacles to implementing these strategies. In the second
module, communication enhancement training, clinicians acquainted families with skills

to reduce familial conflict (ie, expressing positive or negative feelings, listening actively,
making positive requests for changes in another’s behavior, and communicating clearly),
with skill practice through in-session and between-session rehearsal assignments (eg, hold
a family meeting in which each member practices active listening). In the third module,
problem solving, families were encouraged to break down large problems (eg, “you are
being disrespectful”) into more focused problems, to generate and evaluate solutions to these
problems, and to choose specific solutions to implement (eg, alert each other to aggressive
voice tones).

Clinicians were trained to administer FFT in group workshops and were provided
supervision throughout the trial. Supervisor ratings of session tapes established that
clinicians continuously met fidelity criteria on the Therapist Competence and Adherence

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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Scales?3 throughout the trial, with minimum scores of 4 (good) or higher on 1 (very low) to
7 (excellent) point scales of treatment fidelity. Clinicians who had 1 or more sessions with
scores below 4 were given extra supervision until their scores met quality assurance criteria
(see clinician’s manual at https://www.semel.ucla.edu/champ/downloads-clinicians).

MCC and Track Mobile Apps

The MCC and Track apps were built using Chorus, a platform for creating and hosting
mobile, desktop, and text-messaging apps (https://joinchorus.com, accessed March 16,
2023). Both apps contained Web portals for the proband, parent(s) or other caregivers,
clinician, and research staff. For FFT-MCC, the proband and parent app portals contained
the following: (1) weekly check-ins consisting of questionnaires about mood and family
functioning (see below); (2) reminders to make a daily rating of the child’s mood (using

a scale of =3 to + 3) and family stress; (3) a “progress portal” containing graphs of the
youth’s daily or weekly moods and ratings of family functioning; (4) reviews of prior
session content and themes; and (5) text reminders to practice a “skill of the week” chosen
by the clinician (eg, “practice problem-solving™), along with instructions on how to log
descriptions of these practices on the app. The FFT-Track mobile app consisted only of
the weekly check-in questionnaires on mood and family functioning. Although clinicians
administering FFT-Track encouraged participants to practice communication and problem-
solving skills between sessions, participants could not review skill instructions on the app,
receive text messages reminding them to record practices, or access the progress portal.8

Participants in both conditions were asked to complete weekly app check-ins during 18
weeks of treatment and 9 weeks of follow-up. App engagement, defined as the number of
weeks during FFT in which youth or parents completed weekly check-ins, was compared
across treatment conditions. For the FFT-MCC condition, engagement scores were also
calculated for daily mood assessments and logging of FFT skills. When 2 parents used the
app, we examined data from the parent who accessed it more frequently.

Clinical Outcome Assessments

Prior to the study, independent evaluators underwent extensive training in each of the

study instruments and received consultation from a team of licensed clinical psychologists
throughout the trial. Evaluators, who were unaware of participants’ treatment assignments,
interviewed each proband and 1 parent at baseline (pre-randomization), 9 weeks (mid-
treatment), 18 weeks (post-treatment), and 27 weeks (follow-up). The success of the blind
was tested at the end of the trial by asking each evaluator to guess the treatment condition of
probands that they had interviewed. The primary and secondary evaluators correctly guessed
the condition in 49 of 84 follow-up interviews (58.3%), indicating chance prediction.

At each assessment, the evaluator made a 1 to 100 point rating on the Children’s

Global Assessment Scale (CGAS)32 covering the prior 2 weeks. Next, they made weekly
Psychiatric Status Ratings (PSRs) from the Adolescent Longitudinal Interval Follow-up
Evaluation,33 covering the severity of depression and mania or hypomania symptoms during
the baseline period (covering 18 weeks prior to randomization) and then for every 9
prospective weeks, based on a consensus of the youth’s and parents’ reports. Weekly PSRs

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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for depression ranged from 1 (no symptoms) to 6 (severe, meets DSM-5 criteria for major
depressive episode), with average PSR scores calculated for each interval. The weekly mania
and hypomania PSRs were combined into a single 8-point hypo/mania scale ranging from

1 (no symptoms) to 6 (syndromal hypomania), with scores of 7 and 8 reserved for severe

or extremely severe mania. Interrater reliabilities (intraclass rs) for the PSR depression and
hypo/mania scales were 0.88 and 0.99, respectively, averaged across raters.

Parents completed the CALS mood instability measure about the proband at each assessment
visit. In addition, the teen completed the 41-item Screen for Child Anxiety and Related
Emotional Disorders (SCARED)34 covering the prior 2 weeks (eg, “When | feel frightened,
it is hard to breathe”). Total mood instability and anxiety scores were tabulated for each
visit.

Data Analyses

The study hypotheses centered on the evolution from baseline to 9, 18, and 27 weeks

of mean PSR depressive symptoms (primary study outcome) and, secondarily, SCARED
anxiety scores and CGAS functioning scores, calculated for each interval and compared
across treatment conditions using linear and generalized linear mixed models (PROC
MIXED and GLIMMIX, Statistical Analysis System [SAS], V 9.4).3% Other outcomes
described in our study protocol (https://clinicaltrials.gov; NCT03913013), including
repeated measures of parental expressed emotion and youths’ free speech samples, were
not considered in this article because they could be obtained only on a subset of participants
in this sample and because they are relevant to longitudinal hypotheses that did not concern
treatment outcomes.

Mixed models, calculated using all available data account for correlations induced by
repeated measurements within subjects and produce unbiased estimates of missing data,
assuming that observations are missing at random. In the models, we used treatment group
(FFT-MCC vs FFT-Track) and study visit (0, 9 weeks, 18 weeks, and 27 weeks) as fixed
effects and participant as a random effect.36 Sensitivity analyses redefined mixed models to
covary for baseline scores and to examine the effects of outliers (see Figures S1 and S2,
Supplement 1, available online).

Secondary models examined 3-way interactions between treatment, study visit (baseline
score and 9-, 18-, and 27-week scores), and primary mood diagnoses (depressive vs

bipolar spectrum disorder) or comorbid disorders (presence/absence of attention-deficit/
hyperactivity disorder [ADHD] or anxiety disorders) on the repeated dependent variables
(depression [primary], anxiety, and global functioning [secondary]). Age, sex, parental
diagnoses, and baseline parent-rated CALS mood instability scores were included as
covariates. For outcomes measured at 4 time points in 60 study completers, we had 80%
power to detect an overall group by study visit interaction corresponding to a treatment
effect size of f2 = 0.03, just above the Cohen threshold for a small effect (f2 = 0.02). Because
of the exploratory nature of the study, we did not correct for multiple comparisons.

In exploratory analyses, we compared treatment groups on app engagement (frequency of
adolescents’ and parents’ weekly app check-ins) using scaled Poisson regression models

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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(PROC GENMOD in SAS®) to account for the skewed distribution of check-in counts.
Goodness-of-fit tests indicated no evidence of overdispersion (Pearson XZ, p=.5, deviance
p=.3). Within the FFT-MCC group, we used Spearman rank-order correlations to examine
whether the proportion of weeks in which adolescents reported use of an FFT skill on the
app was associated with changes in PSR depression scores over 27 weeks.

Of 65 youth assigned to treatments (32 to FFT-MCC and 33 to FFT-Track) (Figure 1), 58
were followed until at least the post-treatment (18-week) point, and 57 to 27 weeks. The 65
youth did not differ from the 52 youth who were screened but were ineligible or refused the
trial on sex (72% vs 62% female participants) or age (means 15.8 + 1.6 years vs 15.4 + 1.6
years).

At intake, 53 participants met DSM-5 criteria for depressive spectrum (major depressive or
other specified depressive) disorder and 12 for bipolar spectrum (I, I1, or other specified)
disorder (Table 1). Of the 53 with depressive spectrum disorder, 43 had parents with
lifetime MDD and 10 had parents with lifetime BD. Of the 12 youth with bipolar spectrum
disorder, 7 had parents with MDD and 5 had parents with BD. Youth received mean PSR
depression ratings of 4.4 + 0.8 (range, 2.2-5.8) on the scale of 1 to 6 at baseline (moderately
severe to severe symptoms across 18 previous weeks), and CGAS ratings of 42.2 £ 9.5
(range, 20-65) over the prior 2 weeks. Participants entered with low mean levels on the
8-point mania/hypomania PSR scale, with little variability (mean 1.4 + 0.8). This scale
was not considered in subsequent analyses. The 2 treatment groups did not differ on any
pretreatment demographic or illness severity variable or on baseline medication regimens
(Table 1).

Adherence with FFT Sessions and Mobile App Use

Families in FFT-MCC attended an average of 11.3 + 3.8 sessions (of 12 offered), whereas
families in FFT-Track attended an average of 10.9 + 4.0 sessions (/g3 = 0.15, p=.70).
During the 18 weeks of FFT, adolescents completed an average of 5.2 + 3.8 weekly
symptom check-ins (range, 0-15) on the mobile app, whereas parents completed an average
of 9.2 + 4.5 check-ins [range, 0-21; t(59) = 6.37, p< .0001]. App use in teens and parents
was modestly correlated (r[60] = 0.30, p=.02). Parents (mean 4.9 + 1.7) and teens (5.1 +
1.6) did not differ in their ratings of ease of use of either app (using a scale of 1 [difficult]
to 7 [very easy]), nor did they differ on ratings of understandability of app features (parents:
5.4 +1.3; teens: 5.3 £ 1.4).

In both treatment conditions, app use was most frequent in the first 10 weeks of treatment
and tapered off thereafter, with most teens and parents stopping after 18 weeks. A Poisson
regression model indicated that adolescents and parents in FFT-MCC and FFT-Track did not
differ in frequency of app check-ins over 18 weeks. Across conditions, higher parent-rated
CALS mood instability scores of adolescents were associated with lower frequencies of app
check-ins among adolescents [Wald Xz(l) = 4.85, p=.028]. No other baseline variable
(age, sex, mood or comorbid diagnoses, PSR depression, SCARED, or CGAS scores) was
associated with frequency of teen or parent app check-ins.

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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Within the FFT-MCC condition (n = 32), adolescents conducted daily mood checks during
an average of 18.1 + 19.1 days (range, 0-79) of FFT, whereas parents completed daily mood
checks of probands on 28.3 19.6 days (range, 0-94) of FFT. Probands logged skill practices
on the app during an average of 6.8 + 4.3 of the 18 weeks, whereas parents logged skills
during half (8.8 = 5.2) of the 18 weeks.

Effects of Treatment and App Use on Depression and Anxiety Over 6 Months

A linear mixed model indicated that participants significantly improved in depressive
symptoms over 6 months, with an average reduction in 6-point depression PSRs of 1.13

+ 1.12 points from baseline to 27 weeks (£ 170 = 45.02, p < .0001,; partial 2 =0.21, 95%
Cl =0.11-0.31). There were no main effects of (or interactions between) treatment condition
and baseline mood diagnosis on repeated PSR depression scores, nor was there a 3-way
interaction with study visit (Figure 2). There was, however, a 3-way interaction between
treatment condition, mood diagnosis, and study visit on SCARED anxiety scores: youth
with bipolar spectrum disorders (n = 12) who were assigned to FFT-MCC showed greater
decreases in SCARED scores over time than youth with bipolar spectrum disorders assigned
to FFT-Track (£ 167 = 4.02, p= .047) (Figure 3; see also Sensitivity Analyses and score
distributions in Figure S1, Supplement 1, available online). Among youth with depressive
spectrum disorders (n = 53), there were no differences between treatment conditions on
SCARED scores.

A Poisson regression model indicated that across treatment conditions, a higher frequency
of weekly app use by parents was associated with lower PSR depression scores in probands
over 27 weeks [Xz(l) = 4.46, p=.035]. The associations between teen app use and PSR
depression or SCARED scores were nonsignificant. Within the FFT-MCC group, neither the
number of days with mood checks nor weeks with logged skill practices in teens or parents
were associated with PSR depression or SCARED scores at follow-up.

Effects of Treatment Conditions and App Use on Global Functioning

Probands’ CGAS scores (covering the prior 2 weeks) improved significantly over successive
9-week intervals (£ 169 = 112.32, p< .0001; partial 42 = 0.40, 95% CI = 0.29-0.49).
Overall, there were greater functional improvements from baseline to 27 weeks in FFT-MCC
compared with FFT-Track (treatment group by visit interaction: £ 179 =5.79, p=.017)
(Figure 4). Improvements in CGAS scores in FFT-MCC (vs FFT-Track) were largest

in youth with bipolar spectrum disorders compared with those with depressive spectrum
disorders (£ 170 = 8.52, p=.004) (Figure 4, see section on Sensitivity Analyses and Figure
S2, available online). Regardless of treatment assignment, adolescents who completed more
weekly check-ins during FFT had higher CGAS scores at 18 and 27 weeks [Xz(l) =499, p
=.026; Poisson model]. When participants’ age, sex, mood diagnoses, comorbid disorders,
CALS scores, and treatment condition were covaried, the association between teens’ weekly
app use and follow-up CGAS scores remained significant [ 2(1) = 4.76, p=.029].

JAACAP Open. Author manuscript; available in PMC 2023 December 13.
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DISCUSSION

This study examined whether a remotely administered FFT protocol was associated with
improved clinical outcomes in youth with mood disorders who were randomly assigned

to a mobile app that encouraged mood tracking and practice of illness management,
communication, and problem-solving skills (FFT-MCC) or the same remote FFT protocol
with a mood tracking—only app (FFT-Track). Youth in the 2 conditions showed comparable
improvements in the primary study outcome, weekly depressive symptoms on the
Psychiatric Status Rating Scale. Participants in FFT-MCC did, however, show greater
improvements on a secondary outcome variable, global functioning scores, compared with
those in FFT-track.

The treatments appeared to operate differently in the smaller subgroup of youth with bipolar
spectrum disorders (n = 12) compared with the larger subgroup with depressive spectrum
disorders (n = 53). Youth with bipolar spectrum disorders in FFT-MCC showed greater
improvements in anxiety symptoms and global functioning (both secondary outcomes) over
6 months compared with youth with bipolar spectrum disorders in FFT-Track. FFT was
originally designed for adults and adolescents with bipolar disorders, to assist patients and
family members in coping during the aftermath of manic and depressive episodes. Possibly,
the greater emphasis of the MCC app on FFT session content and practice may have led to
greater generalization of coping skills in youth with bipolar spectrum disorders compared
with what was achieved with the Track app. More exposure to and practice with the FFT
skills may be particularly useful for youth with bipolar spectrum disorders and their parents,
given the wide fluctuations in mood experienced by these youth.23

Although parents and teens did not differ in their ratings of ease of use or understandability
of the apps, parents were more likely than teens to use the app regularly (mean 9.2 vs

5.20 weekly check-ins) during 18 weeks of treatment. Similar parent/offspring discrepancies
in app engagement were observed in our open trial of FFT-MCC.® The variability in app
use was considerable in teens and parents, from those who never engaged with it to those
who used it weekly. Such individual variability has been observed in prior studies,3’ with
evidence that symptom severity limits use and adherence to digital health interventions.38:39
In the current study, adolescents rated by parents as higher in mood instability were less
likely to perform app check-ins than those with more stable moods. Possibly, greater mood
lability interferes with teens’ ability to engage in directed treatment tasks such as tracking
moods or practicing communication skills. Mood instability is prospectively associated
with more severe symptoms and functional impairment in youth at risk for BD840 and
adolescents with BD | or 11,41

There was a positive relationship in both treatment conditions between teen app use and
global functioning over time. Study clinicians systematically integrated use of the apps

into FFT sessions, and many participants stated that they valued the ready availability of
information on skill strategies between sessions. Engagement with an app may facilitate
family psychoeducation beyond the particular skills emphasized in sessions. For example,
rating mood on a daily or weekly basis may stimulate teens’ curiosity about why their
moods or energy levels fluctuate. Making regular ratings of family conflict may orient youth
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to proximal triggers for mood swings and help them to engage with exercises relevant to
family communication. Clarifying the mechanisms by which mental health apps support
evidence-based treatments may facilitate the development of more effective integrated
approaches.

This study illustrates some of the limitations of mobile health interventions for youth with
mood disorders. During treatment, the weekly app check-ins requested of both groups

were lower than expected, with teens completing check-ins during an average of 5 of 18
weeks. Indeed, mental health app uptake and engagement in youth has varied across clinical
populations and intervention modalities.#243 This variability likely relates to a number of
individual, population, and app-specific factors that influence motivation for and adherence
to treatment.22 In future studies, reporting of these factors alongside actual rates of app use
may help in designing more engaging digital tools.

App use decreased over time and virtually ceased once telehealth family sessions ended.
The lack of app engagement during the 2-month post-treatment interval may reflect the lack
of clinician prompting and guidance during this interval. The literature suggests that both
adults’” and children’s adherence to self-guided online resources is higher in clinician-guided
interventions compared with programs that expect individuals to access these resources
without human support.#4-49 Different levels of clinician involvement, as well as choices

of layouts, interactive response options, or response frequency requirements are important
considerations in designing apps for youth who vary in clinical status, cognitive functioning,
or levels of psychosocial impairment.

We must also be aware of limitations in maintaining users’ interest in apps that seek

to improve mental health. A meta-analysis concluded that there was little evidence that
smartphone interventions reduced the severity of manic or depressive symptoms among
adults with BD.50 Indeed, mental health apps have to compete with gaming apps and

social media programs developed by technology companies that vie for the attention of
users. Collaborations between clinical researchers and information technologists on mobile
app design and user experience may lead to increases in user engagement among teens.
Greater attention to study outcomes that may be more meaningful to individuals with mood
disorders, such as mood stability and quality of life, may also increase these individuals’
commitment to technological innovations.

The present study could not evaluate the value of adding mobile apps to standard FFT on
the clinical outcomes of youth with mood disorders. This question would have required

a third group of youth who received FFT without an app. In a post hoc comparison of

study samples, we observed larger pre- to post-treatment improvements over 18 weeks in
depression and global functioning when FFT was supplemented by 1 of the 2 apps (the
present sample), compared with a previous sample of youth at high risk for bipolar disorder
who received FFT without app supplementation? (see Table S1 and Figure S3, Supplement
1, available online). Interpreting these sample differences is limited by comparing youths
who met different study eligibility criteria and received treatment by different delivery
modes (ie, clinic vs telehealth). Future randomized trials should directly compare high-risk

JAACAP Open. Author manuscript; available in PMC 2023 December 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miklowitz et al.

Page 12

youth who receive in-person vs remote psychosocial interventions, stratified by use or
non-use of mobile health apps.

In this study, youth with parents with depression or bipolar disorder showed significant
improvements over time in telehealth-based FFT supplemented by mobile apps, whether
the app provided instructions for skill practices or was designed simply to track moods

and functioning over time. Future studies need to consider what components of mobile
health apps lead to improvements in youths’ psychiatric symptoms and functioning, how to
design them so that they become sustained and valued health tools, and whether they could
be effective with reduced clinician support as well as in combination with evidence-based
psychosocial interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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52 Excluded

9 Did not meet eligibility criteria
3 no family member with mood dx history
2 autism spectrum disorder
4 excluded by investigators for diagnosis

117 Assessed for eligibility

v

32 Declined to participate
] 13 Pursued treatments elsewhere

7 Teen refused treatment
3 No longer interested following assessment
9 Not able to participate
3 Transportation/location issues
2 Time commitment
2 Not willing to decrease outside therapy

[ Enrollment

frequency
2 No reason given
v 11 Unresponsive to contacts
[ Random Allocation (N=65) ]
33 Allocated to FFT-Track 32 allocated to FFT-MCC
+ 30 received 75%-100% of FFT sessions + 29 received 75%-100% of FFT sessions
+ 3 received <25% of FFT sessions + 3 received < 25% of FFT sessions
2 unresponsive to contacts 1 refused due to COVID-19
1 pursued treatment elsewhere 2 pursued treatment elsewhere
\ [ rollowlp ] /
31 completed at least one app check-in 29 completed at least one app check-in
30 Completed 9 wk mid-treatment assessment 29 Completed 9 wk mid-treatment assessment
29 Completed 18 wk follow-up assessment 29 Completed 18 wk follow-up assessment
28 Completed 27 wk follow-up assessment 29 Completed 27 wk follow-up assessment

N/

Longitudinal Analysis
(min. 18 weeks; N=57-58)

FIGURE 1. CONSORT Flow Diagram
Note: FFT-MCC = family-focused therapy plus full MyCoachConnect app; FFT-Track =

family-focused therapy plus mood tracking app.
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Psychiatric Status Rating Scales of Depression

Owk 9wk 18wk 27wk Owk 9wk 18wk 27wk Owk 9wk 18wk 27wk Owk 9wk 18wk 27wk
Full MDD Track MDD Full BP Track BP

FIGURE 2. Effects of Family-Focused Therapy With MyCoachConnect App or Mood Tracking
App on Scale for Mean Weekly Psychiatric Status Ratings of Depression at Four Study Intervals

Note: Numbers above bars refer to sample sizes. MCC MDD = family-focused therapy

plus full MyCoachConnect app in participants with major depressive disorder; Track MDD
= family-focused therapy plus mood tracking app in participants with major depressive
disorder; MCC BD = family-focused therapy plus full MyCoachConnect app in participants
with bipolar spectrum disorders; Track BD = family-focused therapy plus mood tracking app
in participants with bipolar spectrum disorders.
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FIGURE 3. Effects of Family-Focused Therapy With MyCoachConnect App or Mood Tracking
App on Scale for Children’s Anxiety and Related Emotional Disorders (SCARED) Scores at
Four Study Intervals

Note: Numbers above bars refer to sample sizes. MCC MDD = family-focused therapy

plus full MyCoachConnect app in participants with major depressive disorder; Track MDD
= family-focused therapy plus mood tracking app in participants with major depressive
disorder; MCC BD = family-focused therapy plus full MyCoachConnect app in participants
with bipolar spectrum disorders; Track BD = family-focused therapy plus mood tracking app
in participants with bipolar spectrum disorders.
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FIGURE 4. Effects of Family-Focused Therapy With MyCoachConnect App or Mood Tracking
App on Children’s Global Assessment Scale Scores at Four Study Intervals

Note: Numbers above bars refer to sample sizes. MCC MDD = family-focused therapy

plus full MyCoachConnect app in participants with major depressive disorder; Track MDD
= family-focused therapy plus mood tracking app in participants with major depressive
disorder; MCC BD = family-focused therapy plus full MyCoachConnect app in participants
with bipolar spectrum disorders; Track BD = family-focused therapy plus mood tracking app
in participants with bipolar spectrum disorder.
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