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Abstract
Background—This study examined whether reductions in depression symptoms at different
time points over the course of therapy predict remission for depressed adolescents treated with
interpersonal psychotherapy (IPT-A) or treatment as usual (TAU) delivered in school-based health
clinics.

Methods—Participants were 63 adolescents (ages 12–18) drawn from a randomized controlled
clinical trial examining the effectiveness of IPT-A. [1] Adolescents were randomized to receive
IPT-A or TAU delivered by school-based mental health clinicians. Assessments were completed at
baseline and weeks 4, 8, 12, and 16 (or at early termination) and included the Hamilton Rating
Scale for Depression (HRSD [2]).

Results—Receiver operating characteristic analysis was used to identify the time point and
degree of reduction in HRSD that best predicted remission (HRSD < 7) at the end of the trial
(week 16). Week 4 was the best time point for classifying adolescents as likely to remit or not
likely to remit for both IPT-A and TAU. A 16.2% reduction in HRSD from baseline represented
the best combined sensitivity and specificity in predicting week 16 remission status for
adolescents treated with IPT-A. A 24.4% reduction in depressive symptoms represented the best
combined sensitivity and specificity in predicting remission status for TAU.

Conclusions—These findings provide preliminary evidence of one early marker of remission
with IPT-A. Replication with larger samples would suggest that depressed adolescents who have
not demonstrated at least a 16.2% reduction in their depressive symptoms after 4 weeks of IPT-A
may benefit from a change in the treatment plan.
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In the last two decades, substantial progress has been made in the development of
efficacious treatments for adolescent depression. However, even when depressed
adolescents receive the best treatments delivered under optimal circumstances, 30–50% still
do not achieve remission.[3] In practice, this means that clinicians must continually adapt
and readapt adolescents’ treatments by sequencing or combining different treatment
approaches until remission is reached. With the exception of the TORDIA study which
found that adolescents who had not responded to an initial treatment with an SSRI benefitted
most from a switch to a different antidepressant and the addition of cognitive behavioral
therapy,[4] there are currently no empirically-derived guidelines to direct clinicians in this
process. As a consequence, clinicians often implement treatments in a trial and error fashion
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that could result in extended time to remission, unnecessary experience of side effects,
increased cost or other burdens for adolescents and their families, and prolonged use of
scarce clinician resources. The development of evidence-based guidelines for personalizing
treatments to increase rates of remission and minimize burden has been identified as a public
health priority. [5]

The goal of this study was to determine whether there are early indicators of acute treatment
remission for adolescents with mild to moderate depression treated with 12 sessions of
interpersonal psychotherapy (IPT-A) [6] or treatment as usual (TAU) delivered over the
course of 16 weeks in school-based health clinics. If it were possible to determine early in
treatment whether or not a depressed adolescent is likely to achieve remission by the end of
the16 week treatment, this could inform clinicians’ decisions to continue the initial treatment
past a certain number of weeks or alter the treatment plan.

We focus on early patterns of change in depressive symptoms for two reasons. First,
attempts at predicting treatment response from patient demographics or pre-treatment
clinical characteristics have yielded mixed results. Most demographic variables have not
been found to predict treatment outcome. [7–12] Some studies have found that pre-treatment
depression severity and general functioning predict treatment outcome, but the results have
not been consistent. [7–9; 11; 12] Second, several previous studies have found early
symptom change to predict treatment response. [9; 13–17] A study of cognitive, family, and
supportive psychotherapies for adolescent major depressive disorder (MDD) found that
adolescents who had demonstrated at least a 50% reduction in self-reported depression
symptoms by the second therapy session were significantly more likely to achieve remission
at the end of acute treatment and have lower rates of MDD at the 1 year follow-up.[17]
Another study found that a 50% reduction in adolescents’ depressive symptoms by week 4
of treatment with fluoxetine predicted remission status at the end of the 12 week treatment.
[9] Treatment studies of adult depression have also found that early treatment response
predicts treatment outcome, though the time point and criteria for classifying a patient as an
early responder have varied.[13; 15; 16]

The majority of the studies that examined early prediction of treatment response used pre-
determined and non-empirically-derived criteria for categorizing a patient as an early
responder (e.g. a patient is an early rapid responder if he or she demonstrates a 50%
reduction in symptoms by week 2 [17]). These studies have provided important information
about the ability of early symptom reduction to predict acute treatment outcome. However,
there is little empirical data to guide clinicians in knowing how much of a reduction is
needed and by what time point to evaluate whether remission by the end of acute treatment
is likely. In this study, we use the data from an effectiveness study of IPT-A to empirically
determine the optimal depression reduction criterion and time point that best predicts
remission at the end of 16 weeks of IPT-A and TAU. We also examined the accuracy of
baseline levels of depression for predicting remission status since there have been some
studies that have found pre-treatment depression severity to be a significant predictor.

Materials and Methods
Participants

Sixty-three adolescents (ages 12–18 years) participated in a previously published
randomized controlled clinical trial examining the effectiveness of IPT-A as compared to
treatment as usual in five school-based health clinics in New York City. [1] Inclusion
criteria included Hamilton Rating Scale for Depression (HRSD) ≥ 10 [2; 18]; Children’s
Global Assessment Scale (CGAS) ≤ 65 [19]; and a DSM-IV diagnosis of major depression,
dysthymia, depressive disorder NOS, or adjustment disorder with depressed mood.
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Adolescents were excluded from participation if they had been diagnosed with mental
retardation, were actively suicidal, in current treatment for depression, or taking
antidepressant medication. They were also excluded if they had a life-threatening medical
illness, psychosis, schizophrenia, or a substance-related disorder. Three schools included
only English speaking students, and two schools included both English and monolingual
Spanish-speaking students. Informed consent and assent were obtained from parents or legal
guardians and adolescents. The institutional review boards for the three hospitals that
sponsored the school-based clinics and the New York City Department of Education
approved the study. See Mufson et al. [1] for a complete description of the trial and
CONSORT flow chart.

Adolescents were 84.1% female and 15.9% male (mean age = 14.7). Adolescents came
primarily from low-income families and were 74.6% Latino, 14.3% African American, 1.6%
Asian American, and 9.5% other. Depression diagnoses were assessed using the Schedule
for Affective Disorders and Schizophrenia for School-Age Children (K-SADS) [20]. 50.8%
of adolescents were diagnosed with major depressive disorder, 17.5% with dysthymic
disorder, 6.3% with double depression, 11.1% with depressive disorder NOS, and 14.3%
with adjustment disorder with depressed mood. Comorbid diagnoses were assessed using the
Diagnostic Interview Schedule for Children Predictive Scales (DPS) [21] and clinical
interview. 32.0% reported symptoms indicative of an anxiety disorder, 8.0% oppositional
defiant disorder, and 6.0% attention-deficit/hyperactivity disorder. For a complete sample
description and explanation of attrition, see Mufson et al. [1].

Treatment
Adolescents were randomized to receive IPT-A or TAU, both delivered by mental health
clinicians in school-based health clinics. Monolingual Spanish-speaking adolescents
participated in therapy with a bilingual clinician. IPT-A [6] is a 12 session psychotherapy
adapted from IPT for adults.[22] The goal of IPT-A is to decrease depressive symptoms by
focusing on current interpersonal difficulties and helping the individual improve his or her
relationships and interpersonal interactions. This is accomplished through psychoeducation
about the adolescent’s depression and its link to interpersonal relationships, review of the
adolescent’s significant relationships, identification of interpersonal problem areas on which
to focus the treatment, development of interpersonal problem solving and communication
skills, and role-playing. In clinical trials, depressed adolescents treated with IPT-A
demonstrated fewer depressive symptoms, better social functioning, and better global
functioning at the completion of treatment than adolescents in control conditions. [1; 23; 24]
Sessions lasted 35 minutes and were held weekly for 8 weeks, with the remaining 4 sessions
scheduled at any frequency over the following 8 weeks.

TAU was whatever psychological treatment the adolescent would have received in the
school-based clinic if the study had not occurred. Most adolescents received weekly
individual supportive psychotherapy. Eight adolescents also received one to three family/
parent sessions, and five adolescents participated in group therapy. The majority of TAU
therapists characterized their theoretical orientation as psychodynamic. At the completion of
each TAU therapy session, therapists completed the Therapeutic Procedures Inventory [25],
a checklist of commonly used psychotherapy techniques. The most common treatment
strategies endorsed were gaining a better understanding of the patient, establishing a genuine
person-to-person rapport with the patient, and helping the patient talk about feelings and
concerns.

Six subjects dropped out prior to study completion (4 in IPT-A and 2 in TAU). Study
completers did not significantly differ from study dropouts on any of the baseline measures.
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For a complete description of attrition, treatment adherence, clinician characteristics, and
treatment fidelity, see Mufson et al.[1]

Measures
Assessments were conducted at baseline and weeks 4, 8, 12, and 16 or at early termination
by a psychologist or social worker blind to the adolescent’s treatment condition.
Monolingual Spanish-speaking adolescents were evaluated by bilingual clinicians and they
completed questionnaires that were translated into Spanish by research staff of the same
Latino heritage and back translated to insure accuracy. The week 16 assessment was
conducted by telephone. A study comparing patients’ responses on the structured interview
version of the Hamilton Rating Scale for Depression when administered by telephone as
compared to in person found that there were no significant differences in scores based on
mode of administration.[26]

Schedule for Affective Disorders and Schizophrenia for School-Age Children
(K-SADS)—The K-SADS [20] is a clinician-administered semi-structured interview that
assesses current episode and lifetime history of psychiatric diagnoses based on DSM-IV
criteria. In this study, only the depression module-child report was used. Inter-rater
reliability among the independent evaluators was .76.

Hamilton Rating Scale for Depression (HRSD)—The HRSD [2; 18] is a clinician-
administered semi-structured interview that assesses depression symptom severity. It was
originally designed for use with adults, but is widely used with adolescents, as well [27]. It
has strong internal reliability and inter-rater reliability when used with adolescents. [28]
Inter-rater reliability for the current sample was .84, and internal reliability (Chronbach’s
alpha) was .74. Depression remission was defined as HRSD < 7. [2] See Table 1 for
descriptive statistics of the HRSD at each time point.

Analytic Strategy
All analyses were conducted on the intent-to-treat sample. Missing data was replaced using
multiple imputation [29]. Receiver operating characteristic (ROC) analysis was used to
identify the time point and degree of reduction in HRSD that best predicts remission at week
16 for each of the treatment conditions. ROC analysis provides plots of the estimates of the
probability of a true positive result (sensitivity) and the probability of a true nonresponse (1
– specificity) at different cutoff values of the predictor variable (in this case, baseline HRSD
or percent reduction in HRSD at subsequent time points). By examining the plot, it is
possible to select a percent reduction in HRSD cutoff value that optimizes sensitivity and
specificity. In addition, the ROC analysis includes an estimate of the area under the ROC
curve (AUC) which provides an indication of classification accuracy (remitter versus
nonremitter) for each assessment week (baseline, 4, 8, and 12). An AUC can range from .50
to 1. An AUC of .50 indicates chance levels of discrimination. An AUC of 1 indicates
perfect discrimination of remitters from nonremitters. A ROC analysis was conducted for
baseline and weeks 4, 8, and 12. By comparing the AUCs for each time point, it is possible
to select the time point that provides the best prediction of remission. Once the time point is
selected, the ROC curve for that time point is examined to determine the percent reduction
in HRSD that maximizes sensitivity and specificity.

Results
IPT-A

As shown in Table 2, in the IPT-A treatment condition, the AUC for baseline HRSD scores
was much smaller than the AUCs for all three of the subsequent time points. This indicates
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that baseline depression severity is a less accurate classifier of post-treatment remission
status than the degree of reduction in symptoms once treatment with IPT-A has started. The
AUCs for weeks 4, 8, and 12 were very similar and there was overlap in their confidence
intervals. This suggests that waiting until week 8 or week 12 to predict remission rather than
predicting remission at week 4 did not meaningfully increase the ability to discriminate
remitters from nonremitters. Consequently, week 4 was selected as the time point for
classifying adolescents as likely to remit or not likely to remit in order to minimize the time
that adolescents who were not likely to remit continued with a treatment plan that was not
likely to lead to remission by week 16.

Figure 1 presents the combined sensitivity and specificity of percent reduction in baseline
HRSD at week 4 relative to remission status at week 16. The ROC analysis determined that
a cutoff of 16.2% reduction in HRSD from baseline represented the best combined
sensitivity (72.7%) and specificity (71.4%). That is, 72.7% of the adolescents who remitted
by week 16 showed at least a 16.2% reduction in their HRSD scores at week 4, and 71.4%
of the adolescents who did not achieve remission by week 16 had less than a 16.2%
reduction in HRSD at week 4.

TAU
The results of the ROC analyses for the TAU condition are shown in Table 3. As with IPT-
A, baseline HRSD was not an accurate classifier of post-treatment remission status for
adolescents treated with TAU. The most accurate predictor of remission was improvement
in depression symptoms at week 12. However, given that this time point was just 4 weeks
away from the end of treatment, it did not seem to be a useful classifier. The AUCs for week
4 and week 8 both approached statistical significance and were comparable in magnitude.
Week 4 was selected as the best time point for classifying an adolescent as likely to remit or
not likely to remit with TAU in order to minimize the time that adolescents continued with a
treatment plan that was not likely to lead to remission. As illustrated in Figure 2, a cutoff of
24.4% reduction in HRSD from baseline to week 4 represented the best combined sensitivity
(66.7%) and specificity (64.7%). That is, 66.7% of the adolescents who remitted by week 16
showed at least a 24.4% reduction in their HRSD scores at week 4, and 64.7% of the
adolescents who did not achieve remission by week 16 had less than a 24.4% reduction in
HRSD at week 4.

Discussion
We examined whether early patterns of improvement in depression symptoms predicted
remission at the end of acute treatment with IPT-A and TAU. Baseline levels of depression
did not accurately distinguish the adolescents who remitted from those who did not in either
treatment condition. However, adolescents’ remission status was predicted from symptom
reductions during the early weeks of treatment. Depressed adolescents treated with IPT-A
who demonstrated at least a 16.2% reduction in HRSD scores at week 4 had a strong chance
of achieving remission at the end of 16 weeks of treatment. Adolescents who did not
demonstrate at least a 16.2% reduction in their depressive symptoms were unlikely to reach
remission by week 16 and therefore may have benefitted from a change in the treatment
plan. Week 4 was also the most useful time point for predicting remission status for
adolescents treated with TAU, though the findings were less robust. A greater degree of
reduction in depression symptoms was needed by week 4 for adolescents receiving TAU
than for adolescents treated with IPT-A. Adolescents treated with TAU who did not
demonstrate at least a 24.4% reduction in their depressive symptoms were less likely to
reach remission by the end of treatment. The results of this study should be considered
preliminary, given the small sample size. However, the AUC for the week 4 time point for
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IPT-A was relatively robust, despite the small sample size, which suggests that it is worth
investigation in larger prospective studies.

The findings from this study are consistent with previous studies that have found that early
improvements in depression symptoms predict treatment outcome. [9; 13–17] Our study
found that only a relatively small improvement in depression symptoms is needed to signal
that remission will be likely. This differs from much of the current literature that has
documented that remission is predicted by a 50–60% reduction in symptoms. This may be at
least in part due to the fact that many of the previous studies used predefined criteria for
characterizing an early treatment response rather than letting the data indicate the percent
reduction in symptoms that best predicts remission. While a 16% reduction in symptoms at
week 4 of IPT-A treatment is probably not sufficient improvement to be classified as a
treatment response, we suggest that it may be a signal that remission with the full course of
IPT-A is likely. For a patient with moderate depression, a 16% reduction in HRSD scores
represents a decrease of 3–4 points. If the therapist is using the most recent version of the
Hamilton (GRID-HAMD [30]) which provides good rating anchors that take into account
both the severity and frequency of each symptom, and has strong interrater reliability and
concurrent validity, therapists should be able to feel confident about their assessment of a
decrease of 3–4 points.

As clinician investigators, we do not yet know what the change in treatment plan should be
for depressed adolescents who have not shown sufficient improvement with 4 weeks of
psychotherapy. Options include increasing the number of psychotherapy sessions, switching
to a different psychotherapy, or adding medication. Two previous studies have found that
increasing the number of psychotherapy sessions increases response rates for patients
receiving only psychotherapy. [31; 32] Three out of five randomized controlled trials of
psychotherapy plus medication versus psychotherapy alone and/or medication alone found
that depressed adolescents who received the combined treatment had the greatest reductions
in depressive symptoms. [4; 33–36] Future studies are needed to examine the efficacy of
increasing the number of psychotherapy sessions, adding antidepressant medication, or
switching to a different psychotherapeutic modality for depressed adolescents who have
shown an insufficient response to an initial dose of psychotherapy.

The primary limitation of this study is the small sample size. Future studies with larger
samples are needed to determine if the findings are replicable. Larger samples would also
permit the assessment of the predictive value of early patterns of symptom change for
subgroups of depressed adolescents receiving IPT-A. Our sample was of insufficient size to
determine if the decrease in HRSD needed to predict remission differs based on patient
characteristics such as the severity of pre-treatment depression symptoms or the presence of
a comorbid diagnosis. Future studies are also needed to assess whether this early marker of
treatment remission generalizes to adolescents receiving other kinds of treatments for
depression.

The study’s sample consisted primarily of low-income Hispanic females living in an urban
setting. The number of male adolescents in the sample is smaller than what might be
expected based on the prevalence rates documented in epidemiological studies [37]. We
understand our sample characteristics to be primarily due to patterns in treatment-seeking
behavior. Adolescent girls have more positive help-seeking attitudes and lower perceived
barriers to initiating treatment than male adolescents. [38; 39] Our study extends the
treatment literature to an understudied, underserved population; however, we do not know if
the results are generalizable to other populations of depressed adolescents.
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Conclusion
If replicated with larger samples, the results of this study have the potential to have
significant implications for clinical practice. First, they provide an impetus for thinking
about treatment response early on in clinical practice with a depressed adolescent, as early
patterns of symptom change may signal whether a modification in the treatment plan may be
warranted. An early signal that a change in treatment approach is needed could increase
chances of reaching remission and minimize time spent in a treatment that is not likely to
have the desired clinical outcome. It could also potentially lead to lower rates of treatment
drop-out, given that many families discontinue treatment because they perceive a lack of
benefit with treatment. [40]

Second, the findings have implications for the use of standardized and validated depression
measures during the treatment process. Clinicians’ predictions of patients’ ultimate
treatment outcomes tend to be quite inaccurate when based on clinical judgment alone. [41;
42] Change in depression symptoms, as assessed with the HRSD predicted treatment
remission with a relatively high level of accuracy. The newest version of the HRSD, the
GRID-HAMD [30], is a free and relatively brief instrument that has strong interrater
reliability and concurrent validity, and with training, can be administered reliably in
community settings. [26] Future studies may identify other additional instruments that may
be used to predict treatment response.
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Figure 1.
IPT-A: Sensitivity and Specificity Associated with Percent Reduction in HRSD at week 4
Relative to Remission status at Week 16.
Note. A negative percent indicates an increase in HRSD from baseline to week 4.
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Figure 2.
TAU: Sensitivity and Specificity Associated with Percent Reduction in HRSD at week 4
Relative to Remission status at Week 16.
Note. A negative percent indicates an increase in HRSD from baseline to week 4.

Gunlicks-Stoessel and Mufson Page 11

Depress Anxiety. Author manuscript; available in PMC 2012 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gunlicks-Stoessel and Mufson Page 12

Table 1

Adolescents’ Mean HRSD Scores and Percent Reduction in HRSD Scores at Each Time Point

Variable IPT-A Mean (SD) TAU Mean (SD)

Baseline score 14.18 (4.50) 13.83 (3.76)

Week 4 score 10.85 (5.35) 11.41 (5.22)

Week 8 score   8.12 (5.96)   9.66 (5.09)

Week 12 score   7.15 (6.25)   9.52 (6.05)

Week 16 score   5.88 (5.96)   8.28 (5.59)

Percent reduction at week 4 21.90 (36.47) 18.31 (34.01)

Percent reduction at week 8 43.48 (37.92) 29.50 (33.87)

Percent reduction at week 12 49.16 (38.49) 27.31 (49.74)

Number of adolescents remitted at week 16 22 (64.71%) 12 (41.1%)

Note: Remission defined as HRSD < 7. Means differ from those reported in Mufson et al. [1] because this paper reports total scores based on the 17
item HRSD rather than the 24 item HRSD.
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Table 2

Receiver Operating Characteristic Analysis for IPT-A: Area under the Curve for Baseline HRSD Score and
Percent Reduction in HRSD Score at Week 4, 8, and 12 Relative to Week16 Remission Status

Time Point AUC SE p value 95% Confidence
Interval for AUC

Baseline .34 .10 .12 .14 – .53

Week 4 reduction .78 .08 .01 .63 – .94

Week 8 reduction .81 .08 .00 .66 – .97

Week 12 reduction .89 .06 .00 .78 – 1.00
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Table 3

Receiver Operating Characteristic Analysis for TAU: Area under the Curve for Baseline HRSD Score and
Percent Reduction in HRSD Score at Week 4, 8, and 12 Relative to Week16 Remission Status

Time Point AUC SE p value 95% Confidence
Interval for AUC

Baseline .42 .11 .49 .21 – .64

Week 4 reduction .71 .10 .06 .51 – .90

Week 8 reduction .70 .10 .07 .50 – .91

Week 12 reduction .91 .06 .00 .00 – 1.00
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