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Abstract

Objective(s)—This pilot study was conducted to assess the feasibility and acceptability of
four adaptive treatment strategies (ATSs) for adolescent depression to plan for a subsequent full-
scale clinical trial. The ATSs aim to address two questions that arise when personalizing treatment:
(1) for adolescents treated with Interpersonal Psychotherapy for depressed adolescents (IPT-A)
(Mufson et al, 2004), at what time point should therapists make the determination that the
adolescent is not likely to respond if the initial treatment plan is continued (week 4 or week 8), and
(2) for adolescents who are judged to need their treatment augmented, should the therapist
increase the number of IPT-A sessions or add pharmacotherapy (fluoxetine).

Method—A 16 week pilot sequential multiple assignment randomized trial (SMART) was
conducted with 32 adolescents (mean age = 14.9) who had a diagnosis of Major Depressive
Disorder, Dysthymic Disorder, or Depressive Disorder NOS. Adolescents were primarily female
(75%) and Caucasian (84.4%). Data regarding the feasibility and acceptability of the study and
treatment procedures and treatment response rates was collected.

Results—Week 4 was the more feasible and acceptable decision point for assessing need for a
change to treatment. Adolescents, parents, and therapists reported a range of attitudes about
medication and more intensive therapy as treatment options.

Correspondence concerning this article should be addressed to Meredith Gunlicks-Stoessel, University of Minnesota, Department of
Psychiatry, 2450 Riverside Ave, F256/2B West, Minneapolis, MN 55454, mgunlick@umn.edu, phone: (612) 273-9844, fax: (612)
273-9779.
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Conclusions—The ATSs including the week 4 decision point showed promise in terms of
their feasibility and acceptability. Results from the pilot study have yielded additional research
questions for the full-scale SMART and will improve our ability to successfully conduct the trial.

Keywords
adolescent; depressive disorder; treatment

Adolescent depression is a prevalent disorder that places youth at risk for suicidality, other
psychiatric diagnoses, and significant psychosocial impairment both during adolescence and
into adulthood (Lewinsohn et al., 1994; Weissman et al., 1999). There are now a humber of
evidence-based treatments; however, even when depressed adolescents receive these
treatments, 30-50% of adolescents do not respond (e.g. (TADS Team, 2004). In practice,
this means that clinicians must sequence or combine different treatment approaches until
remission is reached, with virtually no empirically-derived guidelines to direct clinicians in
this process. As a consequence, clinicians often sequence or augment treatments in a trial
and error fashion which could result in extended time to remission, unnecessary experience
of adverse side effects, or increased cost or other burdens for adolescents and their families.

Adaptive treatment strategies (ATSs) provide empirical guidelines for sequential clinical
decision making by providing decision rules that recommend when, how, and for whom
treatments should be applied (Collins, Murphy, & Bierman, 2004; Lavori, Dawson, & Rush,
2000). These decision rules lead to personalized treatment sequences. ATSs have the
potential to have a significant public health impact as they can simultaneously improve
treatment outcomes and conserve resources by delivering treatments when and for whom
they will do the most good. ATSs can be developed and refined within the context of a
sequential multiple assignment randomized trial (SMART) (Lavori & Dawson, 2000, 2003;
Murphy, 2005). In SMART, subjects can be randomized multiple times and these
randomizations occur sequentially through time at selected critical decision points. The
results of the SMART trial are then used to define the decision rules that make up the ATS.

Our goal is to use SMART to develop an ATS for adolescent depression that follows a
stepped-care model of health care delivery. Stepped-care interventions recommend selecting
an initial treatment that is the least restrictive among the available treatments that have
empirical support (Sobell & Sobell, 2000). “Least restrictive” refers to all restrictions on the
patient’s life and resources, including cost, physical effects of the treatment, and interference
in the patient’s lifestyle. More restrictive (but potentially more efficacious) treatments are
reserved for patients who do not respond to the initial treatment. Combined treatment
(psychotherapy plus medication) is the most intensive evidence-based treatment approach
and is associated with the greatest financial burden to families (Domino et al., 2008). As
such, a monotherapy was selected as the stage 1 treatment. Specifically, Interpersonal
Psychotherapy for depressed adolescents (IPT-A) (Mufson, Dorta, Moreau, & Weissman,
2004), a “well-established” evidence-based treatment for adolescent depression (David-
Ferdon & Kaslow, 2008), was selected as the treatment to be provided. The initial treatment
plan was twelve IPT-A sessions delivered over 16 weeks (Mufson, Dorta, Wickramaratne, et
al., 2004).
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In developing an ATS for adolescent depression, we are interested in addressing two specific
questions that arise when beginning treatment with IPT-A:

1.

At what time point does one make the determination that the adolescent is not
likely to respond if the initial treatment plan is continued? Identifying specific
critical treatment decision points is a necessary first step for developing
adaptive strategies in order to determine when a treatment change is indicated
(Murphy, Oslin, Rush, & Zhu, 2007). Decision points that are specifically
operationalized and empirically-based, rather than based on therapist
judgment, are more easily replicated and disseminated (Steidtmann et al.,
2013). To identify the best time point(s) for assessing whether a change in
treatment might be needed, we went back to the data from a previous clinical
trial of IPT-A (Mufson, Dorta, Wickramaratne, et al., 2004) and used receiver
operating characteristic (ROC) analysis to identify the time point and degree of
reduction in depressive symptoms that best predicted treatment response at the
end of the trial (week 16). We found that adolescents could be classified as
likely to respond or not likely to respond at week 4 or week 8 of treatment
(Gunlicks-Stoessel & Mufson, 2011). At week 4, a cutoff of a 20% reduction
in depressive symptoms (Hamilton Rating Scale for Depression, HRSD)
(Hamilton, 1967) from baseline was found to represent the best combined
sensitivity and specificity for predicting response status at the end of the 16
week treatment. At week 8, a 40% reduction in HRSD represented the best
combined sensitivity and specificity. We were interested in examining whether
it is it better to use an early decision point (week 4) or a late decision point
(week 8) for identifying potential insufficient responders to IPT-A.

For adolescents who are insufficient responders, should the therapist increase
the number of IPT-A sessions or augment IPT-A with pharmacotherapy?
Several studies have found that the combination of psychotherapy and
medication results in the greatest response rates (Brent et al., 2008; Clarke et
al., 2005; Goodyer et al., 2007; Melvin et al., 2006; TADS Team, 2004). Other
studies have found that increasing the number of psychotherapy sessions also
increases response rates for patients receiving only psychotherapy (Clarke,
Rohde, Lewinsohn, Hops, & Seeley, 1999; TADS Team, 2007). As a
consequence, we examine increasing the number of IPT-A sessions from 12 to
16 and augmenting IPT-A with an SSRI, specifically fluoxetine, as options for
insufficient responders.

The four adaptive treatment strategies (ATS) considered in this pilot study are:

ATS 1. First treat with weekly IPT-A with an initial treatment plan of 12 sessions.
If at week 4, the adolescent has not shown at least a 20% reduction in depression
symptoms (HRSD) (i.e. the adolescent is an “insufficient responder”), augment
treatment by scheduling biweekly IPT-A sessions for four weeks and then return to
weekly sessions for a total of 16 versus standard 12 sessions. Otherwise, if the
adolescent has shown at least a 20% reduction in depression symptoms (HRSD) at
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week 4 (i.e. the adolescent is a “sufficient responder”), maintain initial treatment
plan of 12 IPT-A sessions.

ATS 2: First treat with weekly IPT-A with an initial treatment plan of 12 sessions.
If at week 4, the adolescent has not shown at least a 20% reduction in depression
symptoms (HRSD), augment treatment by adding fluoxetine and continuing IPT-A.
Otherwise, if the adolescent has shown at least a 20% reduction in depression
symptoms (HRSD) at week 4, maintain initial treatment plan of 12 IPT-A sessions.

ATS 3: First treat with weekly IPT-A with an initial treatment plan of 12 sessions.
If at week 8, the adolescent has not shown at least a 40% reduction in depression
symptoms (HRSD), augment treatment by scheduling biweekly IPT-A sessions for
four weeks for a total of 16 versus standard 12 sessions. Otherwise, if the
adolescent has shown at least a 40% reduction in depression symptoms (HRSD) at
week 8, maintain initial treatment plan of 12 IPT-A sessions.

ATS 4: First treat with weekly IPT-A with an initial treatment plan of 12 sessions.
If at week 8, the adolescent has not shown at least a 40% reduction in depression
symptoms (HRSD), augment treatment by adding fluoxetine and continuing IPT-A.
Otherwise, if the adolescent has shown at least a 40% reduction in depression
symptoms (HRSD) at week 8, maintain initial treatment plan of 12 IPT-A sessions.

The goal of the current study was to conduct a small-scale pilot SMART to prepare for a
larger full-scale trial. Given that this was a pilot study, testing the efficacy of the ATSs was
not a study goal. Statistical experts warn against over-interpreting pilot data for estimating
power and effect sizes for larger clinical trials (Kraemer, Mintz, Noda, Tinklenberg, &
Yesavage, 2006). Instead, they recommend conducting pilot studies with the aim of refining
the study design, evaluating the feasibility of both the study procedures and the treatments
provided in the trial, and assessing the acceptability of the treatments to the patients
(Almirall, Compton, Gunlicks-Stoessel, Duan, & Murphy, 2012; Lancaster, Dodd, &
Williamson, 2004). Feasibility refers to the study staffs’ ability to successfully (1) execute
the SMART study procedures (e.g. recruitment, randomization), and (2) implement the
treatments that comprise the ATSs (Almirall et al., 2012). Acceptability refers to
adolescents’ and parents’ willingness to engage in a treatment and their satisfaction with the
treatment, as well as the acceptability of the treatments to therapists providing treatment
(Almirall et al., 2012). In the current pilot SMART, we addressed the following questions:

1 Before the start of treatment, will adolescents and parents report that a change
in the treatment plan would be acceptable, if the adolescent does not
demonstrate sufficient improvement in symptoms?

2. Will adolescents and parents agree to be randomized to an early decision point
(week 4) or a late decision point (week 8) for a potential change in the
treatment plan?

3. Among adolescents who show a sufficient response to treatment at week 4 or
week 8, will adolescents and parents agree to continue with the initial
treatment plan (12 sessions of IPT-A)?
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4, Among adolescents who show an insufficient response to treatment at week 4
or week 8, will adolescents and parents agree to a second randomization and
resultant change in treatment plan (add fluoxetine or increase number of IPT-A
sessions from 12 to 16)?

Will adolescents be adherent to treatment and complete the treatment protocol?
Will adolescents and parents report satisfaction with the ATSs?

Will therapists be adherent to the implementation of the ATSs?

© N o o

Will therapists report satisfaction with the ATSs?

Participants

Adolescents ages 12—-17 were recruited from the Minneapolis urban area, by various
methods including flyers, radio advertisements, newspaper advertisements, school referrals,
and clinic referrals. Staff received phone calls from these participants and returned the calls
to provide a description of the study and conduct telephone screens. During the study
summary, staff provided families with the following information: “The aim of the study is to
develop guidelines for personalizing treatment for adolescent depression. Adolescents who
are eligible will be treated with a psychotherapy called Interpersonal Psychotherapy.
Interpersonal Psychotherapy is an evidence-based treatment that has been recommended by
the American Psychological Association and the American Psychiatric Association. It aims
to treat depressive symptoms by helping adolescents improve their relationships and
communication skills. Adolescents will attend 12-16 therapy sessions. If they do not show
sufficient improvement with the therapy, they may be prescribed Fluoxetine (Prozac). Prozac
has been approved by the FDA for treatment of adolescent depression. The initial treatment
plan is for adolescents to attend 12 therapy sessions over the course of 16 weeks. If your
adolescent improves enough, then your adolescent will continue the initial treatment plan of
12 sessions. If your adolescent is not improving enough, then your adolescent will be
randomized to one of two changes in treatment: (1) attend more therapy sessions: your
adolescent would come in for therapy twice a week instead of once a week, for a total of 16
sessions instead of 12 sessions, or (2) add antidepressant medication to the therapy. This
change will happen either at week 4 or week 8 of therapy, also by chance.” Participants who
were interested in the study completed a phone screen to determine eligibility for the
baseline evaluation. During the phone screens, parents provided adolescents’ developmental,
social, and treatment history, and current psychiatric symptoms. Adolescents who did not
meet exclusion criteria on the phone screen were invited to participate in a consent meeting
and baseline evaluation to determine eligibility. This study was approved by the site’s
institutional review board. Parents gave written informed consent, and adolescents gave
written informed assent (and consent after they turned age 18).

Inclusion criteria were as follows: a) age of 12 to 17 years; b) DSM-IV-TR diagnosis of
Major Depressive Disorder, Dysthymia, or Depressive Disorder NOS; c) significant
symptoms of depression (CDRS-R raw score > 35); d) impairment in general functioning
(CGAS < 65); and e) English-speaking adolescent and parent. Exclusion criteria were as
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follows: a) DSM-IV-TR diagnosis of Schizophrenia, Bipolar Disorder, Psychosis, Substance
Abuse, Obsessive Compulsive Disorder, Conduct Disorder, Eating Disorder, or Pervasive
Developmental Disorder; b) active suicidal ideation with a plan and/or intent; c) already
receiving treatment for depression; d) taking medication for a psychiatric diagnosis other
than ADHD (adolescents taking a stable dose of stimulants (> 3 months) were included); e)
non-responder to an adequate trial of IPT-A or fluoxetine in the past; f) female adolescents
who were pregnant, breastfeeding, or having unprotected sexual intercourse; g) mental
retardation.

Study Overview

Eligible adolescents were randomized to an early decision point (week 4) or late decision
point (week 8) for identifying potential non-responders to IPT-A. Adolescents who were
classified as insufficient responders (< 20% reduction in HRSD at week 4 or < 40%
reduction in HRSD at week 8) were randomized a second time to the addition of fluoxetine
or an additional 4 IPT-A sessions (increase from 12 to 16 sessions). Assessments were
administered by independent evaluators blind to treatment condition at baseline, week 4,
week 8, week 12, week 16, and week 32. Clinical measures that were administered as part of
the study, but are not reported in this paper which focuses on feasibility and acceptability
were: Schedule for Affective Disorders and Schizophrenia for School-aged Children —
Present and Lifetime Version (K-SADS-PL) (Kaufman, Birmaher, Brent, & Rao, 1997),
Children’s Depression Rating Scale-Revised (CDRS-R) (Poznanski & Mokros, 1996),
Global Assessment Scale for Children (C-GAS) (Shaffer et al., 1983), Clinical Global
Improvement (CGI) (Guy, 1976), Beck Depression Inventory — Il (BDI-II) (Beck, Steer, &
Brown, 1996). Adolescents were paid $30 each for the baseline, week 16, and week 32
evaluations. They were paid $20 each for the week 4, 8, and 12 evaluations, which were
shorter evaluations. Parents received $10 for each of the 6 evaluations.

Interventions

Early decision point for identifying insufficient responders—Adolescents who
were randomized to the early decision point began treatment with IPT-A (Mufson, Dorta,
Moreau, et al., 2004). Therapists administered the HRSD at the beginning of the week 1,
week 4, and week 8 sessions. At week 4, the therapist calculated the percent reduction in
HRSD. Adolescents who demonstrated > 20% reduction in HRSD continued in the IPT-A
treatment (12 sessions delivered within 16 weeks). Adolescents who demonstrated < 20%
reduction in HRSD were informed that they were randomized to receive an additional four
IPT-A sessions or the addition of fluoxetine. Adolescents randomized to receive an
additional four IPT-A sessions attended therapy twice a week from week 5 through week 8
(total of 16 sessions). Adolescents randomized to the addition of fluoxetine began
pharmacotherapy at week 5 and continued IPT-A (total of 12 sessions).

Late decision point for identifying insufficient responders—Adolescents who
were randomized to the late decision point began treatment with IPT-A (Mufson, Dorta,
Moreau, et al., 2004). Therapists administered the HRSD at the beginning of the week 1,
week 4, and week 8 sessions. At week 8, the therapist calculated the percent reduction in
HRSD. Adolescents who demonstrated > 40% reduction in HRSD continued in the IPT-A
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treatment (12 sessions within 16 weeks). Adolescents who demonstrated < 40% reduction in
HRSD were informed that they were randomized to an additional four IPT-A sessions or the
addition of fluoxetine. Adolescents randomized to receive an additional four IPT-A sessions
attended therapy twice a week from week 9 through week 12 (total of 16 sessions).
Adolescents randomized to the addition of fluoxetine began pharmacotherapy at week 9 and
continued IPT-A (total of 12 sessions).

IPT-A—IPT-A (Mufson, Dorta, Moreau, et al., 2004) is a 12 session evidence-based
psychotherapeutic intervention that aims to decrease depressive symptoms by helping
adolescents improve their relationships and interpersonal interactions by addressing one or
more of four interpersonal problem areas: grief, role disputes, role transitions, and
interpersonal deficits. The initial phase of treatment focuses on exploring the adolescent’s
significant relationships and identifying the problem area that will be the focus of treatment.
During the middle phase of treatment, the therapist identifies and teaches specific
communication and problem-solving skills that can improve the interpersonal difficulties
that are most closely related to the onset or maintenance of depression. The adolescent role-
plays these skills in session and eventually implements them in their current relationships.
During the termination phase, the therapist and adolescent review improvements in
depressive symptoms and interpersonal functioning, identify successful strategies used to
improve relationships, and foster generalization of skills to future situations.

Pharmacotherapy—Adolescents who received pharmacotherapy were prescribed
fluoxetine. The dosage schedule was 10 mg per day for the first week and 20 mg per day for
the following 5 weeks. If no treatment response was observed by the sixth week following
randomization, the dosage could be increased to 40 mg per day. Pharmacotherapy sessions
were scheduled weekly for the first 4 weeks and every other week thereafter. Sessions
included assessment of vital signs, adverse effects, safety, and symptomatic response.
Adolescents were given enough pills to last until their next scheduled appointment and were
asked to bring back the bottle of pills to each appointment. A research coordinator counted
the number of pills remaining to assess treatment adherence.

Assessments

Feasibility Measures

Recruitment: The following information was collected: number of participants who
called to express interest in the study, number who were eligible/ineligible at the phone
screen, number who declined participation at the phone screen and their reasons for
declining, number who were eligible/ineligible at the baseline evaluation, and number who
withdrew consent after baseline evaluation and their reasons for withdrawing.

Identification of sufficient and insufficient responders: The Hamilton Rating Scale for
Depression (HRSD) (Hamilton, 1967; Williams, 1988) is a clinician-administered semi-
structured interview measure that assesses the severity of depression symptoms. It was
administered by the therapists during therapy sessions at weeks 1, 4, and 8 to assess degree
of response to treatment and determine whether a change in treatment plan would be
initiated. Compliance with administration of the HRSD at the appropriate session was
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collected. Audiotapes of the therapists” administration of the HRSD for each of the
therapists’ first three subjects were used to provide inter-rater reliability ratings. The clinical
supervisor also provided ratings of these HRSDs, and Pearson's r was used to calculate
pairwise correlations among raters. The mean level of agreement for each therapist-
supervisor pair was calculated. Correlations between the therapists’ week 4 and week 8
HRSD ratings and the Independent Evaluators’ week 4 and week 8 CDRS-R ratings were
used to assess the extent to which there was concordance between therapists’ and
Independent Evaluators’ assessments of depressive symptoms. Therapists’ attitudes
regarding the use of the HRSD to inform treatment decisions were collected. The percentage
of adolescents identified as sufficient and insufficient responders and their confidence
intervals were also calculated to assess the extent to which actual response rates matched the
expected response rates.

Attrition and adherence: The number of adolescents who dropped out of each treatment
condition, average IPT-A session attendance, and average medication session attendance
were calculated. For adolescents randomized to add medication, length of time in between
when families were informed of the treatment change and when they had their first
medication session was calculated. To measure adherence to medication, adolescents were
given enough pills to last until their next scheduled appointment and were asked to bring
back the bottle of pills to each appointment. The research coordinator counted the number of
pills remaining to assess treatment adherence. Average medication dosage at the end of the
study was also collected.

Communication of the stage 2 treatment: Therapists’ compliance with communicating
whether the adolescent would continue the initial treatment plan, attend an increased number
of IPT-A sessions, or being pharmacotherapy was assessed from audiotapes of the therapy
sessions. Information on difficulties that arose in communicating the stage 2 treatment was
also collected.

Treatment acceptability measures—The Adaptive Treatment Attitudes
Questionnaire (ATA) (Authors, unpublished) assesses adolescents’, parents’, and therapists’
attitudes regarding changing the adolescents’ treatment plan and the possible type of change
to the treatment plan for insufficient responders. At baseline, adolescents and parents
indicated on a 5 point Likert scale how they would feel about a possible change (-2 = very
negative, 0 = neutral, 2 = very positive) and whether they would likely agree to the change
(-2 = definitely no, 0 = not sure, 2 = definitely yes). At week 5 and week 9, right after the
family had been informed whether a change in treatment plan would be initiated and, if so,
what kind of change would be made, adolescents and parents also indicated on a 5 point
Likert scale how they felt about whether a change was made and how they felt about the type
of change that was made (increase IPT-A or add medication). Families also provided these
ratings at week 16. At week 5 and week 9, therapists indicated on a 5 point Likert scale how
they felt about whether a change was made and how they felt about the type of change that
was made (increase IPT-A or add medication).

The Client Satisfaction Questionnaire (CSQ-8) (Larsen, Attkisson, Hargreaves, & Nguyen,
1979) is a well-established self-report instrument used to assess patients’ satisfaction with
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Results

psychiatric treatment. It was used to assess adolescents’ and parents’ treatment satisfaction.
A score of 8-20 indicates low treatment satisfaction, 21-26 indicates medium satisfaction,
and 27-32 indicates high satisfaction.

Clinical Outcomes—The Clinical Global Impressions (CGI) (Guy, 1976) is a
commonly used measure in clinical trials that tracks change in patients’ clinical status with
treatment. It consists of two questions: “how ill do you feel the patient is?” (Severity score)
and “how improved is the patient?” (Improvement score) that are rated on a 7-point Likert
scale. In keeping with previous clinical trials, treatment response was defined as an
Improvement score of 1 or 2 (“much improved” or “very much improved”) (Brent et al.,
2008; TADS Team, 2004).

Feasibility of Study and Treatment Procedures

Recruitment: patient disposition—Of the 120 adolescents pre-screened by
telephone, 50 consented to a diagnostic evaluation to determine study eligibility (see Figure
2). Of the families who chose not to participate after listening to information about the study,
two gave reasons for declining that were specific to the ATSs provided in the study: the
families did not want the adolescent to have the possibility of taking psychotropic
medication. Eight families withdrew consent after completing the evaluation to determine
eligibility. One of these families gave a reason for withdrawing consent that was specific to
the ATSs provided in the study: the family wanted the adolescent to start psychotropic
medication right away. Thirty-two adolescents began treatment and were randomized to a
week 4 or a week 8 decision point for determining if a change in treatment would be made.
Twenty-six adolescents (81.3%) completed treatment and twenty-eight (87.5%) completed
the week 16 assessment.

Recruitment: demographic and clinical characteristics—Participants were an
average of 14.9 years of age (SD = 1.7) and 75% female. Three (9.4%) adolescents
identified as American Indian/Alaskan Native, 27 (84.4%) as Caucasian, and two (6.3%) as
biracial (African American/Caucasian). Modal family income was $90,000-$179,000.
Depression diagnoses were as follows: 30 (93.8%) with Major Depressive Disorder (MDD),
one (3.1%) with MDD and dysthymic disorder, and one (3.1%) with Depressive Disorder
NOS. Depression severity at baseline ranged from mild (CDRS-R raw score = 38) to severe
(CDRS-R raw score = 71). Mean (SD) severity was 55.28 (10.46), which translates to a
normed ¢score of 72, indicating a moderate severity of depression. Most adolescents were in
their first depressive episode (79.31%), with a mean episode duration of 18.5 (14.13)
months. Comorbid diagnoses were as follows: six (18.8%) with Generalized Anxiety
Disorder, seven with Social Phobia (21.9%), two (6.3%)with Specific Phobia, two (6.3%)
with Oppositional Defiant Disorder, and three (9.4%) with Attention-Deficit Hyperactivity
Disorder.

Identification of Sufficient and Insufficient Responders—Compliance with
administering the HRSD at the appropriate session was 100%. Inter-rater reliability
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(Pearson’s r) was .82. Therapists’ HRSD ratings at week 4 and week 8 were significantly
correlated with Independent Evaluators” CDRS-R ratings (week 4: r = .78, p = .00; week 8: r
= .63, p =.00). Therapists expressed some dissatisfaction with how long the HRSD took to
administer and felt it sometimes hindered therapeutic progress.

Based on data from Mufson et al (2004), it was estimated that 63% (95% CI: 46.7%-80.0%)
of adolescents would demonstrate a sufficient response to treatment at week 4. In our current
pilot study, amongst adolescents randomized to week 4 decision point, 57.9% (95% CI:
33.3%-78.9%) of the sample demonstrated a sufficient response to treatment and continued
with the initial treatment plan. It was estimated that at week 8, 49% (95% CI: 26.7%-63.3%)
would demonstrate a sufficient response to treatment. In our current study, amongst
adolescents randomized to a week 8 decision point, 23.1% (95% CI: 0.0%-46.7%) of the
sample demonstrated a sufficient response to treatment and continued with the initial
treatment plan.

Attrition and adherence—All families in the study agreed to the week 4 versus week
8 randomization (i.e. they did not drop out because they wanted the decision regarding
whether to change the treatment plan to be made at a different time point). Amongst the
adolescents who showed a sufficient response to therapy so that a change in treatment plan
was not triggered (n = 14), all fourteen families agreed to continue treatment without making
a change. Three of these adolescents later dropped out of treatment (4 and 6 weeks after the
decision to not change treatment was made). One adolescent felt she was not getting better
and wanted to discontinue therapy and take medication instead. One adolescent reported that
she was feeling better and did not wish to continue therapy. The other adolescent had
scheduling difficulties and was lost. Amongst the adolescents who demonstrated an
insufficient response to treatment and were randomized to add medication (n = 9), one
family refused the treatment assignment. Amongst the adolescents who demonstrated an
insufficient response to treatment and were randomized to increase the number of IPT-A
sessions (n = 9), one family refused the treatment assignment. One adolescent showed an
insufficient response to treatment, but dropped out before we could tell the family the type of
treatment change to which the adolescent had been randomized.

Adolescents who demonstrated a sufficient response to treatment and did not receive a
change in treatment (n = 14) could attend a possible 12 IPT-A sessions. Mean (SD) number
of completed IPT-A sessions for these adolescents was 11.00 (1.84). Adolescents who
demonstrated an insufficient response to treatment and were randomized to add medication
(n =9) could attend a possible 12 IPT-A sessions. Mean (SD) session attendance for the
adolescents who agreed to the change was 11.78 (1.56). Adolescents who demonstrated an
insufficient response to treatment and were randomized to increase the number of IPT-A
sessions (n = 9) could attend a possible 16 IPT-A sessions. All adolescents who consented to
the change increased their session attendance, and their mean (SD) session attendance was
15.29 (.95).

Amongst adolescents randomized to add medication, the mean length of time between when
they were informed of the change in treatment and their first medication session was 6.11
days (SD = 2.37). Adolescents who demonstrated an insufficient response to treatment at
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week 4 and were randomized to add medication (n = 4) could attend a possible 8 medication
sessions. Mean (SD) session attendance for these adolescents was 7.67 (1.53). Adolescents
who demonstrated an insufficient response to treatment at week 8 and were randomized to
add medication (n = 5) could attend a possible 6 medication sessions. Mean (SD) session
attendance for these adolescents was 3.8 (1.64). Based on pill counts, overall mean
adherence for adolescent randomized to week 4 was 98.09% (SD = 2.00%), and week 8 was
96.07% (SD = 6.8%). The mean post-treatment dose for adolescents randomized to week 4
was 35.0 mg (SD = 10.0), and week 8 was 22.5 mg (SD = 5.0).

Communication of the Stage 2 Treatment—For all subjects, therapists were
adherent in communicating whether the adolescent would continue the initial treatment plan,
attend an increased number of IPT-A sessions, or begin pharmacotherapy. Several types of
concerns about the stage 2 treatments were raised by some adolescents and parents,
including concern that the adolescent had not shown sufficient improvement, surprise that a
change in treatment would be made because the family perceived the adolescent to have
improved, and amongst adolescents randomized to increase IPT-A, concern about the
feasibility of attending therapy twice a week.

Treatment Acceptability

Baseline adaptive treatment attitudes—\While there was some variability, most
adolescents reported on the Adaptive Treatment Attitudes Questionnaire (ATA) that they
would feel positive about increasing the number of IPT-A sessions or adding medication (see
Table 1). Most adolescents indicated that they would agree to both changes. Parents reported
that they would feel better about increasing the IPT-A than they would about adding
medication. Most indicated that they would agree to either change, but more parents
indicated that they would agree to increase IPT-A than to add medication.

Adolescents’ and parents’ post-decision point and post-treatment adaptive
treatment attitudes—Adolescents’ and parents’ attitudes right after they were informed
of whether or not there would be a change to the treatment plan and their attitudes post-
treatment are reported in Table 1. Regarding attitudes about the week 4 versus the week 8
decision point, immediately after families were informed whether the adolescent had been
randomized to a week 4 or a week 8 decision point, both adolescents and parents reported
more positive feelings if the adolescent had been randomized to week 4 as compared to
week 8. Adolescents and parents in the week 8 condition mostly reported feeling neutral.
However, by the end of treatment, the time point did not seem to matter: both adolescents
and parents reported mostly positive feelings about both week 4 and week 8 decision points.

Amongst the insufficient responders, half of the adolescents who were randomized to
increased IPT-A felt positively about it right after they were informed of the change, with the
other half split between negative and neutral. By the end of treatment, 80% of adolescents
who were randomized to increased IPT-A felt positively. All parents of adolescents
randomized to increase IPT-A felt positively about the change both right after they were
informed of the change and post-treatment. Amongst the adolescents who were randomized
to add medication, most reported feeling neutral about the change right after they were
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informed of the change; however, by post-treatment, most adolescents felt positively about
the change. Most parents reported feeling negative about adding medication right after they
were informed of the change. By post-treatment, half felt positive, and the other half were
split between negative and neutral.

Therapists’ post-decision point adaptive treatment attitudes—Most therapists
felt positive about both the week 4 and the week 8 decision point (week 4: 76.9% positive,
23.1% negative; week 8: 66.7% positive, 33.3% negative). Regarding the type of change in
treatment for insufficient responders, most therapists felt positive about adding medication
(75.0% positive, 25.0% negative). They were split between feeling positive and negative
about increasing the number of IPT-A sessions (50.0% positive, 50.0% negative).

Overall Treatment Satisfaction—Overall, adolescents’ and parents’ treatment
satisfaction (CSQ-8) was high (adolescents: M = 26.83, SD = 3.89; parents: mean = 26.72,
SD = 4.26). Identifying insufficient responders at week 4 appeared to lead to slightly higher
treatment satisfaction for adolescents than waiting until week 8 (Week 4 adolescents: M =
27.53, SD = 3.38; parents: mean = 26.93, SD = 4.27. Week 8 adolescents: M = 25.67, SD =
4.58; parents: mean = 26.40, SD = 4.45). Amongst the insufficient responders, both
adolescents and parents reported slightly higher treatment satisfaction with increase IPT-A
as compared to add medication. (Adolescent increase IPT-A: mean = 26.00, SD =5.02;
adolescent add medication: mean = 25.14, SD = 4.45; parent increase IPT-A: mean = 26.50,
SD = 3.21; parent add medication: mean = 24.13, SD = 4.32).

Clinical Outcomes—Treatment response rates are reported in Table 3. Response rates
for the week 4 decision point were higher than the week 8 decision point, though there was
overlap in their 95% confidence intervals.

Discussion

In this study, we examined the feasibility and acceptability of four ATSs for adolescent
depression with the goal of refining the ATSs and study procedures to prepare for a larger
full-scale SMART that will be used to compare their efficacy. The results of the study
support the continued clinical importance of examining the efficacy of adaptive treatments
for adolescent depression. Rates of insufficient responders at week 4 or week 8 of IPT-A in
this trial were comparable to or higher than estimates based on a previous clinical trial of
IPT-A (Mufson, Dorta, Wickramaratne, et al., 2004), indicating a need to identify efficacious
second-stage treatments to improve clinical outcomes. Parents, adolescents, and therapists
also had clear feelings about medication and more intensive therapy as treatment options.
This suggests that knowing the relative efficacy of adding medication versus intensifying the
therapy would be clinically meaningful for families and treatment providers.

Our pilot study also provided us with the opportunity to discover prior to conducting a large-
scale clinical trial that one of our decision points for identifying insufficient responders was
preferable to the other. The feasibility, acceptability, and clinical outcomes for the week 4
decision point were better than the week 8 decision point. The week 4 guideline identified
the expected number of sufficient responders, whereas the week 8 guideline identified
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significantly fewer sufficient responders than expected. Adolescents randomized to add
medication at week 8 had less time before the end of the study to schedule follow-up
appointments with the psychiatrist. As a result, they had fewer medication appointments and
fewer opportunities to increase the dose of medication than adolescents randomized at week
4, and they ended the study on a lower dose of medication. Adolescents and parents reported
more positive feelings about the week 4 decision point than the week 8 decision point right
after they were informed of their randomized time point. Post-treatment, adolescents
randomized to week 4 reported higher overall treatment satisfaction than adolescents
randomized to week 8. Treatment response rates were also higher for the week 4 decision
point than the week 8 decision point.

Based on these results, we decided to move forward in the subsequent full-scale SMART
with assessing the relative efficacy of the two ATSs that included the week 4 decision point
and drop the two ATSs that included the week 8 decision point. Because we were able to use
the pilot study to identify the more feasible and acceptable decision point for determining
whether a change in treatment might be needed, this enabled us to plan to use the subsequent
full-scale SMART to address a different important question that arises when treating
depressed adolescents in a stepped-care model: amongst the two evidence-based
monotherapies for adolescent depression, psychotherapy (IPT-A) and medication
(fluoxetine), for which adolescents is it better to start treatment with IPT-A and for which
adolescents is it better to start with fluoxetine? In the subsequent full-scale SMART,
adolescents will be randomized to begin treatment with IPT-A or fluoxetine, and we will
explore the moderating role of two major mechanisms of adolescent depression,
interpersonal and positive affective processes (Eshel & Roiser, 2010; Hammen, 1999), in
treatment that begins with IPT-A or fluoxetine. At week 4, insufficient responders to IPT-A
or fluoxetine will be randomized a second time to increase the dose of the initial treatment
or add the other treatment (e.g. add fluoxetine to IPT-A, or add IPT-A to fluoxetine). In this
way, we will increase the precision of the adaptive treatment strategy by providing
guidelines for both initial treatment selection and selection of the augmentation approach for
insufficient responders.

In addition to this substantial change to the study design, some additional needed
modifications to the study procedures and to the ATSs were identified (see Table 2).
Therapists and adolescents were dissatisfied with the HRSD as the measure used to identify
sufficient and insufficient responses, as it took, on average, 15-20 minutes to complete, and
reduced the time available to focus on the therapeutic work. In the subsequent full-scale
SMART, therapists will extend the length of the sessions in which the HRSD is administered
from 45 to 60 minutes. Given that most insurance panels will increase payments for 60
minute sessions, this should be feasible to implement in clinical practice.

Experiences from the pilot have also led us to revise the treatment manual which guides
therapists on how to communicate the stage 2 treatments to families. While most families
were happy with their stage 2 treatment, some families expressed concern about the change
(or no change) to the treatment plan. Revisions were made to the treatment manual to direct
therapists on how to talk about the change to the treatment plan (or lack of change) and how
to address families’ questions and concerns (see Table 3).
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Some additional needed alterations to the study design and procedures were also identified.
The sample that we recruited consisted primarily of upper middle class white females. The
preponderance of females is an issue with treatment of depression generally. Adolescent
girls have more positive help-seeking attitudes and lower perceived barriers to initiating
treatment than males (Cohen, 1999; Kuhl, Jarkon-Horlick, & Morrissey, 1997). Racial and
ethnic minority youth are also less likely to receive mental health treatment (Garland et al.,
2005). While our sample is representative of who is likely to receive an ATS in a clinic
setting, we would like to develop treatment guidelines that also benefit under-served, under-
studied populations. As such, greater efforts will be made in the subsequent full-scale
SMART to recruit a more diverse sample of adolescents by recruiting from sites that that
serve low income and/or minority populations (see Table 3). We will also provide
compensation for parking and/or public transportation to make it easier for lower income
families to come to treatment.

Therapists’ attitudes about the ATSs were extremely valuable. We were surprised to discover
that 50% of therapists felt negative about the stage 2 treatment strategy of increasing the
dose of IPT-A. Therapists’ concerns about some adolescents’ stage 2 treatments and their
reasons for concern led to interesting and important discussions about additional
characteristics of the adolescent that might be used to decide whether to augment treatment
with medication or additional therapy sessions, including mood reactivity to positive
interpersonal events, successful completion of therapy homework, readiness to work on their
problems, and comorbid anxiety. Homework completion and readiness to change have been
identified as predictors of treatment outcome with CBT (Gaynor, Lawrence, & Nelson-Gray,
2006; Lewis et al., 2009), but have not yet been examined as predictors of outcome with
IPT-A. Comorbid anxiety has been found to predict poorer treatment outcome with IPT-A
(Young et al., 2012; Young, Mufson, & Davies, 2006), but its impact on IPT-A augmentation
strategies of adding medication or increasing the dose of IPT-A has not been examined.
Mood reactivity to positive interpersonal events that were prescribed in therapy has not been
previously examined as a predictor of treatment outcome; however, pre-treatment levels of
anhedonia has been shown to be a predictor (McMakin et al., 2012). Measures of these
characteristics will be included in the subsequent full-scale SMART as potential additional
tailoring variables (see Table 3).

In sum, much was learned from this pilot study. Evaluating the efficacy of adaptive treatment
strategies continues to be clinically important, and the ATSs that include the week 4 decision
point show promise in terms of their feasibility to implement and acceptability to families.
Families’ and therapists’ experiences with the ATSs in the pilot study have led to meaningful
improvements to the ATSs themselves. Results from the pilot study have yielded additional
research questions to examine in the full-scale SMART and will improve our ability to
successfully propose and conduct the trial.
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120 Pre-screened by telephone

70 Excluded
19 Declined participation
4 adolescent didn’t want treatment
2 didn’t want treatment in a research study
2 didn’t want possibility of medication
1 wanted treatment for a different disorder
1 transportation too difficult
2 scheduling conflict
7 reason unknown
26 Unable to contact
2 Not age 12-17
17 Taking psychotropic medication
4 Participating in psychotherapy
1 Using/abusing cocaine
1 Parent does not speak English

50 Assessed by diagnostic

interview
18 Excluded

8 Withdrew consent
1 wanted to start medication immediately
1 wanted different treatment for a comorbid diagnosis
3 scheduling conflict
2 adolescent not interested — reason unknown
1 adolescent wanted to return to previous therapist,

mother interested in medication
2 Unable to contact
1 Taking psychotropic medication
7 CDRS-R < 36
Figure la
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‘ 32 Randomized ‘

19 Week 4 decision point ‘ ‘ 13 Week 8 decision point

11 Sufficient treatment 8 Insufficient treatment 3 Sufficient treatment 10 Insufficient treatment
response: Response: response: Response:
Continue IPT-A Randomized Continue IPT-A Randomized
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4 Add fluoxetine

Increase dose

Add fluoxetine

5 Increase dose

of IPT-A of IPT-A

8 Completed 4 Completed Completed 3 Completed Completed 4 Completed
intervention intervention intervention intervention intervention intervention
3 Dropped out Refused Refused 1 Dropped out

randomization

randomization

9 Completed 16 wk
assessment

4 Completed 16 wk
assessment

Completed 16 wk
assessment

3 Completed 16 wk
assessment

Completed 16 wk
assessment

4 Completed 16 wk
assessment

11 Included in Analysis

4 Included in Analysis

Included in Analysis

3 Included in Analysis

Included in Analysis

5 Included in Analysis

Figure 1b

Figure 1.

CONSORT Diagram
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Issues Identified in the SMART Pilot and Proposed Changes to the Subsequent Full-Scale SMART.

Topic

Issues Discovered in the SMART Pilot

Changesin Preparation for the Full-Scale SMART

Recruitment

Our sample consisted primarily of Caucasian upper
middle-class adolescents. While this sample is fairly
representative of depressed adolescents who seek
treatment, our aims is to develop treatment guidelines
that will benefit the broader population of depressed
adolescents.

Greater efforts will be made to recruit from pediatric clinics,
mental health clinics, and schools that serve low income
and/or minority populations. In addition, conversations with
lower income families, as well as community providers who
serve lower income communities revealed that transportation
to the medical center is often a barrier to treatment. In the full-
scale SMART, participants will receive vouchers to pay for
parking, and public transportation costs will be reimbursed, if
needed. The availability of these benefits will be added to all
recruitment materials.

Identification of
Sufficient and
Insufficient
Responders

The HRSD took, on average, 15-20 minutes to
complete. Both therapists and adolescents expressed
frustration at having to spend so much of a therapy
session focused on assessment rather than therapy, and
felt it hindered therapeutic progress.

In the subsequent full-scale SMART, therapists will extend the
length of the sessions in which the HRSD is administered from
45 to 60 minutes. Given that most insurance panels will
increase payments for 60 minute sessions, this should be
feasible to implement in clinical practice.

Communication
of the Stage 2
Treatment

Some families expressed concern about the timing of
and change (or no change) to the treatment plan. These
concerns are described below.

1. Some families whose adolescents were classified as
week 4 sufficient responders expressed surprise that a
change in treatment would not be made, as they did not
perceive the adolescent to have demonstrated a
significant improvement in symptoms.

2. Some families of adolescents who had not
demonstrated a sufficient mid-treatment response with
the initial treatment plan expressed worry that not
enough improvement had been seen yet.

3. Some families expressed surprise that a change in
treatment would be made, as they perceived the
adolescent to have been improving.

4. Some adolescents who were randomized to increased
number of IPT-A sessions expressed ambivalence or
disappointment because they felt coming to therapy
twice a week interfered with other activities they’d
rather be doing.

Revisions were made to the treatment manual to direct
therapists on how to talk about the change to the treatment
plan (or lack of change) and how to address families’
questions and concerns. These revisions are described below.

1. Therapists now describe the specific symptoms that have
improved rather than just saying that enough improvement was
seen. In addition, the therapists explain that this early in
therapy (week 4), we wouldn’t expect to see a very large
change in depressive symptoms and that we are not looking for
a full response to treatment at that point, but rather a “signal”
that the depressive symptoms are starting to reduce a bit.

2. Therapists now work to address these concerns by blaming
the depression rather than the adolescent (“there are different
types of depression that respond to different treatments in
different ways™), indicating that steps are being taken to
address the insufficient response (“we’re getting a signal that
we need to make an adjustment to your treatment plan to better
treat your depression. We’re going to make a change now
rather than waiting until the end of the study so that we can
catch this early.”), and attempting to instill hope (“If you
continue to attend your appointments and actively engage in
your treatment, you are very likely to feel better.”).

3. Therapists now work to acknowledge the improvement
(*“You have been working hard in therapy and you can feel
proud of the progress you’ve made. We can see that this work
is starting to improve your mood.”), and explain that the goal
is recovery rather than just improvement (“Our goal is for you
to feel completely better at the end of treatment and not just
mostly better. We’re getting a signal that we need to intensify
your treatment (by either increasing the number of therapy
sessions or adding medication) to help increase your chances
of feeling completely better.”).

4. Therapists now work to better engage adolescents in therapy
and increase motivation by reviewing the ways in which the
depression is interfering in the adolescent’s life and the
potential benefits of feeling better. The therapist describes the
research indicating that increasing the number of therapy
sessions can improve depression outcomes. Therapists also
help adolescents to problem-solve potential scheduling
conflicts.

Identification of
Additional
Tailoring
Variables

1. Therapists noted anecdotally that some adolescents
reported little or no lift in their mood after engaging in
a positive interpersonal interaction or social activity
(even when the adolescent reported that the interaction
or activity had gone well). For these adolescents, this

1. In the full-scale SMART, we will measure mood reactivity
as a potential additional tailoring variable.
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Topic

Issues Discovered in the SMART Pilot

Changesin Preparation for the Full-Scale SMART

lack of mood reactivity was apparent early on in
treatment and did not seem to get better over the course
of therapy. Therapists expressed concern when these
adolescents weren’t randomized to receive medication.

2. Therapists noted anecdotally that some adolescents
were not willing to work on some of their difficult
relationships, despite the therapist’s best efforts. It just
seemed like the adolescents weren’t ready yet. This
made the increased IPT-A condition difficult, as the
therapist had more therapy sessions, but had trouble
engaging the adolescent in the therapy process.

3. Therapists noted that some adolescents were actively
working in therapy, completing their interpersonal
experiments in between sessions (IPT-A’s equivalent of
homework), and having success with their interpersonal
experiments. When these adolescents were randomized
to add medication, the therapists felt the adolescents
could have done well with increased IPT-A and might
not have needed medication (and could have avoided
potential side effects).

4. Therapists noted that some adolescents were not
completing their interpersonal experiments in between
sessions and this did not seem to be due to lack of
engagement in therapy, but rather the interpersonal
experiments made them too anxious and so they
avoided doing them. For adolescents who didn’t receive
medication, therapists wondered if the adolescents had
received medication, if it might have reduced their
anxiety and enabled them to attempt their interpersonal
experiments.

2. In the full-scale SMART, we will include a measure of
readiness to change as a potential additional tailoring variable.

3. In the full-scale SMART, we will include a measure of
homework completion and homework success as a potential
additional tailoring variable.

4. In the full-scale SMART, we will include a measure of
anxiety as a potential additional tailoring variable.
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Table 3

Treatment Response Rates Based on CGI Improvement

Treatment Group Response Rate 95% ClI
Week 4 Decision Point (n = 19) 68.4% 45.5% - 88.2%
Sufficient responders (n = 11) 72.7%
Insufficient, add meds (n = 4) 50%
Insufficient, increase IPT-A (n=4)  75%
Week 8 Decision Point (n = 13) 46.2% 20.0% — 75.0%
Sufficient responders (n = 3) 33.3%
Insufficient, add meds (n = 5) 40.0%

Insufficient, increase IPT-A (n=5)  60.0%

Note. Response defined as CGI-I of 1 or 2.
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