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Abstract
Objective—We investigated how study type, mean patient age, and amount of contact with
research staff affected response rates to medication and placebo in acute antidepressant trials for
pediatric depression.

Method—Data were extracted from 9 open, 4 active comparator, and 18 placebo-controlled
studies of antidepressants for children and adolescents with depressive disorders. A multilevel
meta-analysis examined how study characteristics affected response rates to antidepressants and
placebo.

Results—The primary finding was a main effect of study type across patient age and contact
amount, such that the odds of medication response were greater in open studies vs. placebo-
controlled (OR 1.87, 95% CI 1.17 – 2.99, p = 0.012) and comparator studies (OR 2.01, 95% CI
1.16 – 3.48, p = 0.015) but were not significantly different between comparator and placebo-
controlled studies. No significant main effects of patient age or the amount of contact with
research staff were found for the analyses of response rates to medication and placebo. Response
to placebo in placebo-controlled trials did significantly increase with the amount of therapeutic
contact in older patients (age*contact OR 1.08, 95% CI 1.01 – 1.15, p = 0.038).

Conclusions—Whereas patient expectancy strongly influences response rates to medication and
placebo in depressed adults, it appears to be less important in the treatment of children and
adolescents with depression. Attempts to limit placebo response and improve the efficiency of
antidepressant trials for pediatric depression should focus on other causes of placebo response
apart from expectancy.
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INTRODUCTION
Depressive disorders are common and impairing conditions in childhood and adolescence.
Major Depressive Disorder (MDD) alone affects 2% of children and 4–8% of adolescents in
the general population, and an additional 5–10% of young people have subsyndromal
symptoms.1 Individuals with depressive disorders are at elevated risk of other psychiatric
disorders, with 40–90% suffering from comorbid anxiety disorders, attention-deficit/
hyperactivity disorder (ADHD), or substance abuse disorders.2 Complications of pediatric
depression include adverse effects on psychological development, elevated risk of suicide
attempts and completion, and poor work, academic, and social functioning.3

The efficacy of pharmacologic treatment in pediatric depressive disorders remains unclear,
as the majority of placebo-controlled randomized controlled trials (RCTs) of antidepressant
medication do not show a significant benefit of medication over placebo.4 The high
frequency of these so-called “failed trials” in children and adolescents appears to be a
consequence of elevated response to placebo rather than a reduced medication response.5 A
recent meta-analysis found that response to placebo (with mean rate of 48%) explains most
of the variability between positive and negative trials, as opposed to the response to active
medication (mean rate of 59%).6 From a research perspective, identifying mechanisms of
placebo response in children and adolescents might produce methodological changes in
RCTs to minimize placebo response and facilitate signal detection for active treatments.
Conversely, from a clinical perspective, maximizing placebo response may safely and
effectively enhance the treatment of depression in children and adolescents.

In adult populations, evidence suggests that patient expectancy, which refers to patients'
beliefs about how treatment will affect them, is the major determinant of placebo effects in
antidepressant RCTs.7 A series of meta-analyses have evaluated antidepressant response in
comparator (i.e., one medication vs. a different medication) as opposed to placebo-
controlled antidepressant RCTs.8–9 In 48 placebo-controlled and 42 comparator trials of
antidepressants for MDD in adults aged 18–65, the odds of responding to medication in
comparator trials were 1.8 times the odds in placebo-controlled trials (95% CI = 1.45 – 2.17,
p < 0.001).8 Similarly, in RCTs for patients with late life depression, the odds of medication
response in comparator trials were nearly two times the odds in placebo-controlled trials.9
The elevated medication response rates in comparator trials may be explained by increased
expectancy among participants in these studies,10 since greater expectancy has been linked
to the improvement of depressive symptoms in clinical trials.11–12 Patients in comparator
trials know they have a 100% chance of receiving an active medication despite not knowing
the exact agent, whereas patients in placebo-controlled trials do not know whether they are
receiving an active medication.

Whether patient expectancy of improvement influences the outcome of antidepressant
treatment in children and adolescents is unknown. Given that expectancy powerfully affects
antidepressant response in both younger and older adults with MDD, it is reasonable to
hypothesize that it also influences medication response in children and adolescents with
depression. However, treatment expectancies are cognitions that may be less developed in
younger people. In addition, adults entering an antidepressant RCT receive information
about the study design, the history and past effectiveness of the drugs used in the study, and
the investigator's opinions of the treatment options. In RCTs for pediatric depression, the
parent or legal guardian provides informed consent, while the patient assents to research
participation.
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Another source of the large observed placebo response in younger patients may be the
therapeutic effects of meeting with health professionals and research staff. Patients in
research studies are provided with diagnoses that conceptualize and explain their symptoms,
psycho-education about the causes and course of depression, medical work up and
monitoring, and encouragement to continue treatment.13 These actions foster patients'
confidence in the ability of study clinicians and medication to help them, which may
influence their reported symptoms. Recent studies of antidepressants for pediatric MDD
have attempted to account for these effects by utilizing extended screening phases to identify
participants whose symptoms resolve with the initial therapeutic contacts, but the utility of
these approaches for diminishing placebo response is unclear.

In this study we examined the influence of study design and contact with research staff on
response to antidepressant medication and placebo in RCTs for pediatric MDD. Consistent
with the results of our prior meta-analyses in adults, we expected antidepressant response
would be significantly higher in comparator vs. placebo-controlled RCTs and that
significantly higher rates of response to antidepressant medication would be observed in
open studies than in either placebo-controlled or comparator trials. We further hypothesized
that there would be positive main effects of patient age and contact with research staff on
response rates to medication and placebo. Lastly, we anticipated finding a significant age ×
study type interaction, such that greater effects of expectancy on medication response would
be found with increasing patient age.

METHOD
Search strategy and selection criteria

A Medline search was conducted to identify clinical studies of antidepressants in children
and adolescents with depressive disorders. The search strategy comprising (“depression” OR
“depressive disorder” OR “major depressive disorder” OR “dysthymia”) AND
(“antidepressant” OR the class and individual generic name of all Food and Drug
Administration (FDA) approved antidepressants) returned 55,353 results (see Figure 1).
These results were limited to 1) English language articles, 2) age group 18 years or younger,
and 3) human studies, yielding 6,783 journal articles. Two authors (BRR and JT) conducted
a review of these titles to exclude those that were not clinical studies of antidepressants for
depressive disorders, yielding 345 titles.

The remaining journal articles were then sequentially reviewed, proceeding from article title,
to abstract, and finally full paper text, to determine whether they met inclusion and
exclusion criteria. These evaluations were pooled, and any differences between judges were
resolved by discussion. To further ensure all relevant papers were reviewed, the references
of all meta-analyses and review articles published since the year 2000 among the 6,783
journal articles were searched for pertinent references. In addition, the Cochrane Database of
Systematic Reviews was electronically searched using the topics depression AND (child OR
adolescent). This yielded 221 protocols and completed reviews, among which the relevant
references were reviewed to ensure they were captured by our search.

Included studies were required to have at least one treatment arm being monotherapy with
an FDA approved antidepressant medication. Further criteria required trials to enroll patients
with MDD, Dysthymia, or Depressive Disorder Not Otherwise Specified (NOS), last
between 5 and 12 weeks (inclusive), be written in English, and have response rates specified
using a standardized outcome measurement. Studies were excluded for enrolling patients
with psychosis, bipolar disorder, or those defined to have treatment resistant depression.
Also excluded were antidepressant augmentation studies and trials requiring as inclusion
criteria a specific medical illness or an Axis I disorder other than depression.
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Data extraction
For each included study, demographic characteristics of the participants, details of the
treatment condition, duration of active treatment in each study, and response rates to
medication and placebo were entered into a database. We used the total number of study
visits made by participating patients (i.e., visits during the evaluation, placebo lead-in, and
active treatment phases combined) as the best available measure of the amount of
therapeutic contact occurring in each study, We considered other possible metrics for
contact (e.g., duration of active medication treatment) but we judged these to be less reliable
in light of the amount of methodological detail provided in published articles and the
potential for confounding with active medication treatment.

Since there was variability in the criteria different studies used to judge depression response,
we standardized the response rate data to the extent that was possible. If studies reported
multiple response rates based upon different outcome measures, we selected one response
rate for extraction according to the following priority list: Children's Depression Rating
Scale—Revised (CDRS-R) ≥ 40% decrease from baseline,14–15 Hamilton Rating Scale for
Depression (HRSD) ≥ 50% decrease from baseline,16 Montgomery-Asberg Depression
Rating Scale (MADRS) ≥ 50% decrease from baseline,17 Clinical Global Impression (CGI)
Improvement score of 1 or 2,18 and no longer meeting diagnostic criteria on the Kiddie
Schedule for Affective Disorders and Schizophrenia (KSADS).19 Two judges (BRR and JT)
extracted the data, and any differences were resolved by consensus.

Data analyses
Data analyses followed those in two prior manuscripts, where the procedures are described
in greater detail.8–9 Mixed effects logistic regression models were used, similar to the
approach taken by Bryk and Raudenbush,20 Hox,21 and Haddock, Rindskopf, and Shadish.22

The multilevel logistic regression model is described by two equations: a within-studies
equation and a between-studies equation, which accommodates the hierarchical structure of
patients nested within medication conditions nested within studies. The first set of models
described below was restricted to treatment cells involving medication monotherapy.
`Medication response' in the following paragraphs refers to the reported response rate for the
medication treatment cells in the studies comprising the sample.

The initial step was to determine whether there is significant variability in medication
response rates across studies. To do this, we ignored the nesting within study (medication
group) and fit an unconditional model (Model 1). The within-studies equation for Model 1 is

where ln (p/[1-p]) is the log odds of medication response and B0 is a constant that is
assumed initially to be the same for all groups within a study. At the between-studies level,
the equation is

which describes the true medication response rates as varying around a grand mean (G00)
with error (U0). To determine whether there were genuine differences between the studies
(heterogeneity) or whether the variation in findings was compatible with chance alone
(homogeneity), we examined the Birge ratio, which is calculated by dividing a chi-square by
its degrees of freedom.23–24 The value of the Birge ratio is near 1 when there is only random
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variation between studies, and as the value exceeds 1, the results of a set of studies lack
homogeneity (i.e., they are more varied than expected based on sampling error alone).

If there is significant variability in medication response rates across studies, it is possible to
test the hypothesis that medication response rates vary depending on study type (Model 2).
To do this, we included study type as a fixed effect in the between-studies equation:

`Comparator' is a dummy variable coded one for comparator trials and zero otherwise, and
`open' is a dummy variable coded one for open studies and zero otherwise. The dummy
variables can be recoded to make comparator studies the reference group and test for
differences in medication response between open and comparator studies. Using this
method, odds ratios and estimated probabilities of response to antidepressant medication in
the different study types were computed.

The analysis proceeded to test whether mean patient age and the number of study visits in
which patients met with research staff (i.e., contact amount) influence antidepressant
response (Model 3). We added these two variables to the between-studies equation,
centering each mean on the overall grand mean for age and number of study visits in our
sample:

If studies comprised more than one active treatment condition, the mean ages of patients in
each cell were combined to calculate a single mean age for each study. We were interested
in the effect of patient age because individuals gain increasing cognitive capacities with
increasing age. Phase of cognitive development may influence how patients generate
expectancies based on study design and how they experience contact with research staff.

Finally, a full model was constructed by adding two-way interactions between study type,
patient age, and contact with research staff:

Two-way interaction terms were generated by multiplying the centered mean ages, number
of study visits, and the dummy variables encoding study type. We considered testing the
three-way interaction terms but decided against this due to concerns about multicollinearity
between the predictors and the absence of a compelling theoretical justification for these
interactions.
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Because active medication was administered in all of the treatment cells analyzed in the
above models, true medication effects may confound estimates of the influence of contact
amount on antidepressant response rates. Individual studies with greater numbers of study
visits are likely to be those with longer durations of active treatment and therefore more time
for effective medication to work. In order to determine the effect of contact with research
staff in the absence of true medication effects, we analyzed response rates from treatment
cells within placebo-controlled studies in which placebo was administered. By definition,
these treatment cells came from placebo-controlled studies, so it was not possible to
examine the effect of study type on response to placebo. Model 1 tested whether there was
significant variability in response to placebo across studies, Model 2 tested for main effects
of patient age and contact with research staff, and Model 3 tested for a two-way interaction
between patient age and the amount of contact. `Placebo response' in this second set of
models refers to the reported response rate for the placebo cells in the placebo-controlled
studies.

All of the regression models were estimated using HLM 6. Differences in study
characteristics, patient demographics, and clinical features across the different study types
were investigated using two-tailed independent samples t-tests for continuous variables and
chi-square (X2) tests for categorical variables (SPSS version 18).

RESULTS
Characteristics of included studies and participants

Nine open studies, 18 placebo-controlled trials, and 4 comparator trials met the study's
inclusion and exclusion criteria (Table 1). As shown in Table 2, these included 9 medication
monotherapy conditions enrolling 228 participants in the open studies, 5 medication
monotherapy conditions enrolling 325 participants in the comparator studies, and 19
medication monotherapy conditions enrolling 1709 participants in the placebo-controlled
RCTs. Among the comparator trials, 1 out 4 studies (25%) demonstrated significant
differences in depression response rates between active treatment groups. Among the
placebo controlled trials, 7 out of 18 studies (38.9%) demonstrated significant differences in
depression response rates between medication and placebo. There were no significant
differences between the three study types in the criteria used to judge depression response
(Pearson X2 = 13.266, df 8, p = 0.103).

Mean response rates to medication ranged from 45–77% in the open studies to 40–86% in
the comparator and 8–72% in the placebo-controlled trials. For the purpose of comparison,
mean response rates to placebo in the placebo-controlled trials ranged from 17–90%.
Although we originally intended to analyze remission rates in addition to response rates,
there was not sufficient information provided in the publications examined to permit this
analysis. Only 2/9 open studies, 1/4 comparator studies, and 5/18 placebo-controlled studies
provided information about antidepressant remission rates.

Open, comparator, and placebo-controlled studies differed in the frequencies of medication
classes used (Pearson X2 = 10.447, df 4, p = 0.034), with open studies more often
investigating combined serotonin norepinephrine reuptake inhibitors (SNRIs) and atypical
antidepressants (e.g., bupropion, nefazodone) compared to placebo-controlled studies
(Pearson X2 = 7.841, df 2, p = 0.020). The medication class under investigation did not
significantly differ between open and comparator studies (Pearson X2 = 3.329, df 2, p =
0.189) or between placebo-controlled and comparator trials (Pearson X2 = 0.909, df 2, p =
0.635). Furthermore, the three study types did not differ significantly in the distribution of
funding sources (Pearson X2 = 9.423, df 8, p = 0.308) or years of publication (Pearson X2 =
34.037, df 32, p = 0.370). Enrolled patients did not differ in mean age (F(2,29) = 1.515, p =
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0.235), type of depressive disorder (Pearson X2 = 8.088, df 4, p = 0.088), mean drop out rate
(F(2,29) = 2.927, p = 0.68), or baseline depression severity (F(2,14) = 1.526, p = 0.251).

Information about the amount of contact with research staff in the three study types is also
shown in Table 2. The number of study visits ranged from 8–14 in the open studies, 10–16
in the comparator, and 7–13 in the placebo-controlled trials, and study visits did not differ
significantly across study designs (Pearson X2 = 25.625, df 14, p = 0.060). In like fashion,
the duration of active medication treatment did not differ across study types (Pearson X2 =
7.282, df 8, p = 0.507).

Analysis of response rates in medication treatment cells
Coefficients and odds ratios for the predictor variables in the models describing response to
medication are tabulated in Table 3. In Model 1, the unconditional model of antidepressant
response rates, variability between studies was over 3 times that expected by chance alone
(Birge ratio: X2 / df = 90.3 / 28 = 3.23). Therefore, the null hypothesis that antidepressant
response rates are homogeneous across studies was rejected, and the analysis proceeded with
the conditional models.

Including study type in Model 2 accounted for 17.6% of the variability observed in
antidepressant response rates and significantly improved model fit (Likelihood ratio test
~X2(2) = 7.20, p < 0.05). The odds of responding to medication in open studies were 1.87
times the odds of responding in placebo-controlled trials (95% CI 1.17 – 2.99, p = 0.012)
and 2.01 times the odds in comparator trials (95% CI 1.16 – 3.48, p = 0.015). However, the
odds of responding to medication in comparator trials were not significantly different from
the odds of responding in placebo-controlled trials (OR 0.93, 95% CI = 0.53 – 1.67, p =
0.814). Estimates of average medication response rates derived from Model 2 were 64.7%
for open studies, 51.2% for comparator trials, and 52.0% for placebo-controlled trials. For
the purposes of comparison, the mean response rate to placebo in the placebo-controlled
trials was 46.8%.

In Model 3, including patient age and the amount of contact reduced the variability in
antidepressant response rates by 8.8% but did not significantly improve model fit
(Likelihood ratio test ~X2(2) = 1.0, p = 0.61). Across the different study types and contact
amounts, the odds of responding to medication did not significantly change with increasing
mean patient age (OR 1.05, 95% CI = 0.95 – 1.16, p = 0.318). Medication response rates
also did not change significantly with increasing number of study visits (OR 0.98, 95% CI =
0.89– 1.08, p = 0.676), controlling for study type and age. Finally, including two-way
interaction terms in Model 4 reduced the variance component by 41.9% but did not
significantly improve model fit (Likelihood ratio test ~X2(5) = 5.0, p = 0.42). No significant
interactions between study type, age, and contact amount were found for the data on
medication response rates. However, there was a trend toward a significant contact × open
interaction, such that the difference in medication response between open and placebo-
controlled trials was greater in studies having more study visits (OR 1.22, 95% CI = 0.99 –
1.49, p = 0.059).

To supplement our investigation of the effects of therapeutic contact, we examined studies
that reported providing supportive psychotherapy as part of the psychopharmacologic
management protocol. Three out of 9 open, 1/4 comparator, and 3/18 placebo-controlled
studies provided some type of supportive psychotherapy, which did not differ significantly
across study types (Pearson X2 = 0.616, df 2, p = 0.735). Details of the therapy provided
were often lacking in publications describing the studies, so it was unclear when therapy was
provided during a screening phase vs. the active treatment period, whether all patients
received the supportive therapy, and the quantity of therapy provided. Consequently, we
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were not able to determine whether supportive treatment influenced response rates to
placebo and medication.

Finally, we conducted a number of subgroup analyses in order to assess the robustness of the
results obtained. Limiting the analyses to Selective Serotonin Reuptake Inhibitors (SSRIs)
resulted in a similar overall pattern of medication response to that found in the larger
sample, with the exception that the difference between open and placebo-controlled studies
became non-significant given the smaller number of studies (OR 1.53, 95% CI = 0.89 –
2.73, p = 0.140). Excluding participants with non-MDD diagnoses did not change the pattern
of results. Finally, excluding studies lasting less than 7 weeks resulted in similar differences
between open vs. comparator and placebo-controlled studies, but we also found a significant
effect for mean patient age (OR 1.09, 95% CI = 1.01 – 1.19, p = 0.039) across study types
and contact amounts.

Analysis of response rates in placebo cells within placebo-controlled studies
Coefficients and odds ratios for the predictor variables in the models describing response to
placebo are summarized in Table 4. In Model 1, the unconditional model, variability
between studies was over 4 times that expected by chance alone (Birge ratio: X2 / df = 71.4 /
16 = 4.46). Therefore, the null hypothesis that response to placebo is homogeneous across
studies was rejected, and the analysis proceeded with the conditional models.

The main effect model (Model 2) including patient age and the amount of contact reduced
the observed variability in response rates to placebo by 9.4% but did not significantly
improve model fit (Likelihood ratio test ~X2(2) = 0.65, p = 0.72). The full model (Model 3)
including the interaction between patient age and amount of contact with research staff
reduced the observed variability in response rates by 31.6% over the unconditional model
but did not significantly improve model fit (Likelihood ratio test ~X2(3) = 5.54, p = 0.14). In
terms of the main effects, the odds of responding to placebo did not change significantly for
each unit change in age (OR 1.03, 95% CI = 0.90 – 1.18, p = 0.686) or number of study
visits (OR 0.93, 95% CI = 0.79 – 1.209, p = 0.342). However, there was a significant age ×
contact interaction (OR 1.07, 95% CI = 1.01 – 1.15, p = 0.038), indicating that effect of
increasing numbers of study visits on response to placebo was greater for older as compared
to younger patients.

In a post hoc analysis, we also examined the influence of placebo lead-in periods, which are
designed to diminish the response to placebo observed in a trial by identifying likely placebo
responders and removing them from the efficacy analyses. In our sample 11/18 placebo-
controlled studies utilized a placebo lead-in period. Response rates to placebo were not
significantly different in studies utilizing a placebo lead-in period compared to those that did
not (OR 0.93, 95% CI = 0.55 – 1.60, p = 0.800). No significant interactions were found
between the presence of placebo lead-in periods and mean patient age (OR 1.16, 95% CI =
0.92 – 1.47, p = 0.194) or the amount of contact with research staff (OR 1.12, 95% CI = 0.79
– 1.59, p = 0.503).

DISCUSSION
This meta-analysis examined 31 studies of antidepressant medication for depressive
disorders in children and adolescents across open, placebo-controlled, and active comparator
study designs. Consistent with our hypotheses, open studies of antidepressant medications
were associated with a significantly higher medication response rate compared to placebo-
controlled and comparator RCTs. Contrary to our hypotheses, response rates to
antidepressant medication did not differ significantly between placebo-controlled and active
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comparator study designs. Medication response rates also did not depend upon mean patient
age or the amount of contact with research staff.

Mechanisms for change in clinical trials can be conceptualized as comprising medication
effects, placebo effects, and non-specific study effects. Medication effects are the specific
physiological effects of the medication being studied on the target disorder (e.g., the effect
of serotonin reuptake inhibition on MDD). Placebo effects are the psychological and
physiological effects on a patient of receiving a treatment that is believed by the patient to
be effective for the target disorder. In clinical trials, patient expectancy of therapeutic
improvement is believed to be the primary mechanism of placebo effects. Non-specific
study effects occur by virtue of studying a patient over time in a research study, and they
include the natural history of the patient's condition, therapeutic aspects of the health care
context, and the expectations of clinicians and raters in research studies.

Since `effect' denotes a conceptual cause of patient change and the term `response' denotes
what is actually observed in a research study, it follows that antidepressant response results
from a combination of medication, placebo, and non-specific study effects. Differences in
placebo and non-specific study effects across studies may explain differences in observed
clinical responses to the same medications. For example, adult participants in comparator
trials have enhanced expectancy of therapeutic benefit and consequently higher
antidepressant response rates based on their certainty of receiving active medication (as
opposed to participants in placebo-controlled trials being aware they may receive
placebo).8,10,56 This appears not to be the case for children and adolescents with depression,
since in this analysis of antidepressant studies for pediatric MDD, medication response in
placebo-controlled and comparator trials did not differ significantly.

One interpretation of these findings is that children and adolescents do not generate the same
treatment expectancies as do adult RCT participants, and consequently differences in patient
expectancy do not cause differential medication response rates across study designs.
Younger patients entering clinical studies may not receive the same information disclosure
as adults and may not be as cognitively capable of understanding what information they do
receive. We attempted to evaluate this interpretation by testing whether increasing patient
age was associated with greater differences in medication response between placebo-
controlled and comparator trials, but we found no evidence for a patient age × study type
interaction. Even greater levels of cognitive sophistication than that possessed by
adolescents may be required to generate expectancies about therapeutic improvement based
on study design.

Rather than expectancy-based placebo effects, high placebo response rates in pediatric MDD
trials may be driven by other factors, such as the therapeutic aspects of the trial protocol.
The possibility has been discussed in the literature that children and adolescents with
depression respond well to frequent and regular meetings with clinicians who foster the
therapeutic alliance and bolster confidence and self-esteem.57 Data from this meta-analysis
are partially consistent with this hypothesis, since there was an increasingly positive effect
of contact with research staff on response to placebo with increasing patient age. Older
youths may benefit more from contact with research staff due to their enhanced capacities
for self-evaluation, which may improve the therapeutic alliance by facilitating therapist and
patient agreement on treatment goals and the tasks of therapy.58–59 However, the effects of
therapeutic contact on antidepressant and placebo response appeared to be limited in our
analyses, since we did not observe main effects of contact with research staff on
antidepressant and placebo response rates.
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Some of the studies in our sample included as part of their design extended screening phases
and placebo lead-in periods to identify participants whose symptoms responded quickly to
contact with health professionals or placebo. While we did not find sufficient information in
the published articles to evaluate the effect of extended screening phases and supportive
therapy, we did not determine placebo response to be significantly different between studies
having a placebo lead-in period and those that did not. This is consistent with findings in
studies of adult patients with MDD, where single-blind placebo lead-in periods have not
been found to reduce placebo response or influence the detection of drug-placebo
differences.60

Another notable finding of this meta-analysis was that medication response rates were
higher in open vs. placebo-controlled and comparator studies. One possible explanation for
these differences is that open treatment induces more optimistic treatment expectancies than
even comparator studies, though patients in comparator studies are also assured of receiving
an active treatment for their condition. Since parents may contribute to the outcome ratings
on some measures (e.g., CDRS and KSADS), their expectations about treatment outcome
also may influence medication response rates in open studies. Furthermore, it is possible that
patients entering combined studies of medication and psychotherapy (3/4 comparator studies
in this sample had a psychotherapy arm) preferred randomization to psychotherapy, and they
were disappointed (and experienced a corresponding “nocebo” effect) when they were
randomized to medication. However, the most cogent explanation of this overestimation of
treatment effects in open studies may be increased rater bias.61 Given that open studies are
conducted without blinding by investigators who are attempting to find a significant effect
of medication in order to support further investigation, rater bias may play a significant role.

Finally, a number of limitations should be considered when interpreting the findings of this
study. The use of trial-level summary data limited the data available for analysis in this
study, as not all authors reported complete information about patient and trial characteristics
in their published article. Four studies were excluded because of inadequate reporting of
outcome data, and we were not able to analyze antidepressant remission rates (only 8/31
studies provided remission rate data). Additionally, publication bias may have affected
which studies were included in these analyses, since some open label studies as well as
RCTs failing to demonstrate significant differences between medication and placebo may
not have been published. However it is not the efficacy of medication compared to placebo
that was investigated in this analysis, so publication bias seems unlikely to have affected the
overall patterns of response observed across trials.

A second limitation of this study concerns the analyses of patient age, which were based on
the mean ages of participants provided in each study, centered around the grand mean for
age across studies. There may be important differences between the responses of children
(aged 7–12 years) and adolescents (aged 13–18 years) to antidepressant medications and
placebo that would be useful to investigate with a dichotomous variable for patient age (i.e.,
child vs. adolescent).62 Unfortunately, it was not possible to conduct the analyses in this
fashion due to the characteristics of the study sample. Age-grouped data for both children
and adolescents were available for some (but not all) of the placebo-controlled trials in our
sample, but the comparator trials only enrolled adolescents. Thus, a dichotomous variable
made it impossible to assess the primary question of interest regarding patient age, which
was whether there was a patient age × study type interaction indicating increased expectancy
effects as cognitive development proceeds.

Thirdly, patient and study characteristics other than expectancy, patient age, and contact
with research staff may influence response to antidepressant medication and placebo. Family
history of affective disorder, severity of depressive symptoms, greater number of depressive
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episodes, age, sex, ethnicity, number of concurrent psychiatric comorbidities, length of
illness, length of current episode, global functioning of the child and family, and suicidal
behaviors have all been suggested to influence medication response in children and
adolescents.63–65 The number of treatment sites and the duration of the depressive episode at
baseline have been found to be associated with increased response to placebo.6 We chose
not to include these demographic, clinical, and methodological characteristics in our
modeling of antidepressant and placebo response rates. Rather, our primary concern was to
determine whether these predictors of medication and placebo response significantly
differed between the study types we analyzed, which could confound our primary
comparisons. However, we found that only the distribution of medication classes used
between studies differed between study types, with open studies more frequently using
SNRIs and atypical antidepressants than placebo-controlled (but not comparator) trials.
When we repeated the analyses excluding SNRI and atypical antidepressant treatment cells,
the overall pattern of results did not change.

In summary, there are many sources of patient change apart from antidepressant medication
in clinical trials for depression. In adult depressed patients, expectancy of improvement is a
major determinant of responses rates to antidepressants and placebo. In contrast, findings
from this multilevel meta-analysis of antidepressant and placebo response rates in pediatric
MDD trials suggest that patient expectancy plays a minor role in children and adolescents.
Other non-specific study effects, such as the therapeutic effects of contact with research
staff, may explain more of the variability in response rates. However, it is impossible for any
retrospective analysis to fully differentiate the contributions of medication, expectancy-
based placebo effects, and non-specific study effects to clinical outcome. The execution of
prospective studies will be critical to answering these questions, and a major significance of
this meta-analysis is to suggest novel clinical trial designs with this capability.
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Figure 1.
Literature review and selection of studies.
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