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Abstract

Objectives: The aim of this study is to identify predictors of pill placebo response and to characterize the temporal course of
pill placebo response in anxious youth.
Methods: Data from placebo-treated patients (N = 76) in the Child/Adolescent Anxiety Multimodal Study (CAMS), a
multisite, randomized controlled trial that examined the efficacy of cognitive-behavioral therapy, sertraline, their combination, and placebo for the treatment of separation, generalized, and social anxiety disorders, were evaluated. Multiple linear
regression models identified features associated with placebo response and models were confirmed with leave-one-out crossvalidation. The likelihood of improvement in patients receiving pill placebo—over time—relative to improvement associated
with active treatment was determined using probabilistic Bayesian analyses.
Results: Based on a categorical definition of response (Clinical Global Impressions-Improvement Scale score £2), nonresponders (n = 48), and pill placebo responders (n = 18) did not differ in age ( p = 0.217), sex ( p = 0.980), race ( p = 0.743), or
primary diagnosis (all ps > 0.659). In terms of change in anxiety symptoms, separation anxiety disorder and treatment
expectation were associated with the degree of pill placebo response. Greater probability of placebo-related anxiety symptom
improvement was observed early in the course of treatment (baseline to week 4, p < 0.0001). No significant change in the
probability of placebo-related improvement was observed after week 4 (weeks 4–8, p = 0.07; weeks 8–12, p = 0.85), whereas
the probability of improvement, in general, significantly increased week over week with active treatment.
Conclusions: Pill placebo-related improvement occurs early in the course of treatment and both clinical factors and expectation predict this improvement. Additionally, probabilistic approaches may refine our understanding and prediction of
pill placebo response.
Keywords: antidepressant, anxiety, clinical trial, Bayesian, response
Introduction

T

he randomized controlled trial represents the gold
standard for establishing the efficacy of treatments across a
spectrum of illnesses/disorders, including affective and anxiety
disorders in youth. However, investigators and clinicians routinely
encounter certain individuals who respond to placebo treatments

(Lasagna et al. 1954) and some contend that placebo represents an
active intervention in and of itself (Kaptchuk and Miller, 2015).
More recently, predicting and understanding the determinants of
pill placebo response have emerged as important aspects of both
clinical research and clinical practice (Newcorn et al. 2009; Cohen
et al. 2010; Iovieno and Papakostas 2012; Nakonezny et al. 2015).
Ultimately, a better understanding of placebo response, and the
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ability to predict its magnitude, may increase the likelihood of
detecting treatment effects in randomized controlled trials, particularly those involving children and adolescents as they may inform
study design and the conduct of clinical trials.
The response to pill placebo (henceforth referred to as PBO) (i.e.,
the degree of symptomatic improvement in patients receiving PBO
relative to those treated with the active medication) appears to be
increasing over time for methodological reasons and, in some pediatric
antidepressant trials, PBO response rates have reached 40%–50%
(Bridge et al. 2009; Emslie et al. 2014). PBO response rates in pediatric
patients with anxiety disorders vary significantly across studies (Beidel
et al. 2007; da Costa et al. 2013), which may be a function of the
disorder under study (e.g., anxiety disorder vs. depressive disorder) or
other key clinical and demographic features of the study sample
(Cohen et al. 2010; Dobson and Strawn 2016). PBO response rates
have been shown to be higher in non-Federally funded studies and in
studies conducted outside of the United States (Dobson and Strawn
2016). However, few studies have evaluated PBO response specifically
in pediatric patients (Bridge et al. 2009; Cohen et al. 2010; Dobson and
Strawn 2016) and most of these evaluations have focused on trial-level
factors (e.g., number of study sites, total number of subjects, randomization pattern, funding source, and trial duration).
The two meta-analyses that evaluated PBO response (Cohen
et al. 2010; Dobson and Strawn 2016) in pediatric patients with
anxiety disorders suggest several important determinants. In the
first, which included youth with depressive disorders, anxiety disorders, and obsessive compulsive disorder (OCD) from 23 studies,
it showed that children diagnosed with an anxiety disorders had a
higher PBO response rate than those diagnosed with OCD and a
lower PBO response rate than those diagnosed with major depressive disorder (MDD) (Cohen et al. 2010). Factors found to predict
PBO response included ethnicity (with Caucasian participants being lower), gender (with males being lower), and the presence of a
study washout period (with longer washout periods associated with
a lower PBO response). The second meta-analysis evaluating PBO
response rates included 14 trials of 9 medications in pediatric patients with non-OCD anxiety disorders (N = 2,230 patients) (Dobson and Strawn 2016). In this sample, higher PBO response rates
were associated with a greater number of study sites and fewer
patients per site. Lower PBO response rates were associated with
federally funded studies, studies conducted in the United States, and
increased the likelihood of demonstrating efficacy.
To date, no studies have evaluated patient-level factors that
might be associated with pill PBO response in pediatric anxiety
disorders. With this in mind, we examined patient-level PBO response data from pediatric patients who were randomized to PBO
in the Child/Adolescent Anxiety Multimodal Study (CAMS), a
multisite, randomized controlled trial that examined the efficacy of
cognitive-behavioral therapy (CBT), antidepressant (SRT; sertraline), their combination, and pill PBO for the treatment of separation, generalized, and social anxiety disorders (Walkup et al. 2008).
We hypothesized that based on studies of anxious adults (Rutherford et al. 2015) and results from a recent meta-analysis (Dobson
and Strawn, 2016), lower symptom severity, younger age, and high
expectations for treatment outcome would be associated with an
increased pill placebo response.
Methods
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of the patients (Kendall et al. 2010) and acute (Walkup et al. 2008)
and long-term outcomes (Piacentini et al. 2014). In short, patients
aged 7–17 years of age (mean age: 10.7 years) who met DSM-IV
criteria for ‡1 pediatric anxiety triad disorders (GAD, SAD, or
social anxiety disorder/social phobia) were randomized (2:2:2:1)
to the following: CBT (n = 139), SRT (n = 133), SRT plus CBT
(n = 140), or pill placebo (PBO; n = 76). The study protocol was
approved and monitored by institutional review boards at each site.
Parents/guardians and patients provided informed consent and assent, respectively, before any study-related procedures.
Assessment of anxiety symptoms and response
The primary response was measured by using both a categorical
measure and a dimensional measure. As described in the initial efficacy study (Walkup et al. 2008), categorical response was defined by a
score of 1 (very much improved) or 2 (much improved) on the Clinical
Global Impressions-Improvement Scale (Guy 1976), which ranges
from 1 to 7 (lower scores reflect greater improvement compared with
baseline), whereas the Pediatric Anxiety Rating Scale score (PARS)
was used as the primary dimensional outcome measure for anxiety
symptom severity. This instrument includes a 50-item symptom
checklist as well as a second section consisting of specific severity/
impairment items that are rated on a 6-point Likert scale (RUPP 2002)
and is administered by an independent rater. For patients who dropped
out before week 12 (endpoint), a last observation carried forward
(LOCF) approach was utilized for missing PARS scores.
Self-report assessments of anxiety
The State-Trait Anxiety Inventory comprises 40 items, which assesses both state anxiety (transient, present moment feelings) and trait
anxiety (persistent, ongoing feelings) (Spielberger 1983), which was
administered to the parent as a proxy for parental anxiety. (Birmaher
et al. 1997, 1999) Anxious self-talk was assessed with the Negative
Affectivity Self-Statement Questionnaire (NASSQ) (Ronan et al.
1994), which consisted of a 70-item self-report that characterizes the
frequency of negative effect-related thoughts using a 1–5 Likert scale
and has been well described in anxious youth (Chansky and Kendall
1997). The SCARED consists of 41 items, which are divided among
five factors and reflect DSM-IV anxiety disorders, as well as significant school avoidance, and has been validated in youth aged 8–18
years (Birmaher et al. 1997, 1999). The Multidimensional Anxiety
Scale for Children (MASC), a 50-item self-report, assesses anxiety
and related symptoms and has been validated in youth aged 8–19
years. Both the SCARED and the MASC were administered to the
child and parent and capture self-reported and parent-reported measures of the child’s anxiety symptoms.
Treatment expectation was determined by eliciting the child
patient and parents’ agreement with a series of three statements: (1)
‘‘I expect to get control over my anxiety through this treatment,’’
(2) ‘‘I expect to get better or become less anxious through this
treatment,’’ and (3) ‘‘I expect my life to get better in some ways
through this treatment.’’ Responses to each statement were measured on a 5-point Likert scale with the anchors being strongly
disagree and strongly agree and a score of 3 being somewhat agree.
The average of these three scores was taken to create a single
variable: treatment expectation.

Subjects

Statistical methods

The CAMS methods have been extensively described in prior
publications (Compton et al. 2010) as have baseline characteristics

Demographic and clinical variables (e.g., age, sex, race, socioeconomic status [SES], selected diagnoses) were compared for
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responders and nonresponders using v2 tests, Fisher’s Exact tests,
and Student’s t-tests, as appropriate. These variables were incorporated into a multiple regression model. This model was refined
based on the estimated parameter p-values, evidence of omitted
variable bias, the Bayesian information criterion, and Akaike’s information criterion (Mills and Prasad 1992). As a confirmatory
model selection approach, leave-one-out cross-validation was employed to evaluate the out-of-sample predictive performance
of each possible set of explanatory variables (Picard and Cook 1984;
Gelman et al. 2014; Cornwall and Mills 2017). The model predictions from each set of explanatory variables were compared using
root mean squared prediction error (RMSPE) and the posterior
density for RMSPE based on the predictive density of each model.
Finally, the temporal course of PBO response was evaluated
using a probabilistic approach in which the posterior density of
mean PARS score at each time point was determined, and the shift in
this density over time was evaluated with regard to the posterior
probability for each set of PARS scores across PBO-treated patients
and those who received active treatments. To compare PARS scores
at each time point (and with regard to comparison treatments), the
evidence in favor of the null hypothesis of equality in means (H0)
was evaluated and expressed using the difference in the means. The
posterior density for the difference in the means was obtained by
simulating a large random sample from each of the Student-t posteriors. The maximum posterior odds against the null hypothesis of
equal means were then the ratio of the posterior density of difference
in means at 0 and at the mode of the density. This ratio was computed from the simulated posterior density (Lancaster 2004;
Greenberg 2008). The posterior odds for each regression coefficient
were computed as the maximum odds against the null hypothesis of
no effect; there is a one-to-one correspondence with the posterior
odds ratios and the p-value in this case (Mills 2007). Statistical
analyses were performed using R (version 3.1.2) and p-values <0.05
were considered statistically significant.
Results
Characteristics of PBO-treated patients
and PBO responders
Seventy-six patients aged 11 – 3 years (49% female) were
randomized to PBO. The majority (n = 60, 78.9%) were white and
the most frequent primary anxiety disorder was GAD (n = 42,
55.3%), while 40 (52.6%) had a primary diagnosis of social
anxiety disorder, and 26 (34%) had a primary diagnosis of separation anxiety disorder. PBO-treated patients had a baseline
PARS score of 19.4 – 4.4 and, of these patients, 66 (87%) had
postbaseline CGI-I scores and were thus included in the categorical analysis of response.
Associations between PBO response
and demographic and clinical features
The multiple linear regression model revealed that change in
PARS score over the course of 12 weeks of treatment was best predicted by a diagnosis of ADHD or separation anxiety disorder, parent
and child expectations for treatment, and SES ( p = 0.00016). Additionally, the model explained nearly 30% of the variance in PARS
score (multiple R2 = 0.292). In this model, separation anxiety disorder
was the strongest predictor of PBO response ( p = 0.003). Additionally, in the multiple linear regression model, parental expectations for treatment success predicted PBO response ( p = 0.043), while
the patient’s expectations trended toward an association with treat-
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ment response ( p = 0.061). ADHD and higher SES did not reach
statistical significance in terms of their prediction of PBO response
( ps = 0.078 and 0.081, respectively).
Categorical PBO response
Based on the categorical definition of response (CGI-I score £2),
18 patients (27%) were classified as responders and 48 patients
(72%) were classified as nonresponders. No statistically significant
differences were observed between responders and nonresponders for age ( p = 0.217), sex ( p = 0.979), race ( p = 0.743), or SES
( p = 0.748) or in the number of individuals who continued in openlabel treatment following the acute treatment phase ( p = 0.673). As
shown in Table 1, primary diagnosis, baseline symptom severity, or
other clinical features did not differ between groups. Regarding
cognitive factors, the amount of anxious self-talk (before treatment)—as reflected by NASSQ score—did not differ between PBO
responders and nonresponders ( p = 0.500). However, expectation
of treatment efficacy was significantly higher in PBO responders
compared with nonresponders (4.0 – 0.7 vs. 3.3 – 0.8, p < 0.001),
while expectation of treatment efficacy as reported by the patients’
parents was also higher in PBO responders compared with nonresponders (3.9 – 0.7 vs. 3.6 – 0.8), but was not statistically significant ( p = 0.07).
Temporal course of PBO response
for anxiety symptoms
The probability of PBO-related improvement in anxiety symptoms on a week-by-week basis decreased over time and plateaued at
week 4. In this regard, the probability of improvement associated
with PBO from week 4 to week 8 only trended toward significance
( p = 0.071) and there was no statistically significant change in
anxiety symptoms in PBO-treated youth from week 8 to week 12
( p = 0.85) (Fig. 1A). By comparison, using the same Bayesian
analysis, CBT – SRT (Fig. 1B, C) were associated with a statistically significant increase in the probability of response across the
course of the 12 weeks of treatment. Finally, sertraline monotherapy
demonstrated a significant probability of response from baseline to
week 4 ( p < 0.0001) and from week 4 to week 8 ( p < 0.0004), but the
probability of additional improvement in anxiety symptoms became
nonsignificant from week 8 to week 12 ( p = 0.39) (Fig. 1D).
Discussion
To our knowledge, this study is the first to evaluate pill PBO
response in pediatric patients with anxiety disorders and one of the
first to examine symptomatic improvement, using a Bayesian approach, in a pediatric clinical trial. Consistent with our hypothesis,
high expectations for treatment outcome were associated with an
increased pill placebo response; however, our hypothesis that lower
symptom severity and younger age would be associated with higher
pill PBO response was not supported by these data. The findings of
this study reveal that the patient’s expectation of improvement, the
presence of ADHD, and the presence of separation anxiety disorder
increase the likelihood of a PBO-related decrease in anxiety
symptoms, whereas more severe or impairing anxiety, gender, age,
and duration of illness do not appear to be associated with pill PBOrelated improvement in anxiety symptoms. Additionally, the present
study reveals that the week-over-week probability of improvement
in anxiety symptoms plateaus at week 4 for PBO-treated youth.
In the current analysis, separation anxiety disorder was associated with higher rates of pill PBO response with regard to anxiety
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Table 1. Clinical and Demographic Characteristics of Patients Randomized to Placebo, Including Responders
and Nonresponders, Based on a Clinical Global Impressions-Improvement Scale Score £2

Female sex (%)
Age (year – SD)
Age ‡13 years (%)
White (%)
SES score (–SD)
Any externalizing (%)
ADHD (%)
Pediatric triad diagnoses
1 (%)
2 (%)
3 (%)
Primary diagnosis
GAD (%)
Social anxiety disorder (%)
SAD (%)
Time since earliest diagnosis (months)
Baseline severity
PARS
PARS impairment (items 5–7)
SCARED-Child
SCARED-Parent
MASC-Child
MASC-Parent
NASSQ
STAI
Treatment expectancy
Child
Parent
Continued in extension phase (%)

Total (N = 66)

Responders (n = 18)

Nonresponders (n = 48)

p value

31 (47.0)
11.14 – 2.89
30 (30.3)
53 (80.3)
48.1 – 11.6
14 (21.2)
6 (9.1)

9 (50.0)
10.42 – 2.98
5 (27.8)
15 (83.3)
48.8 – 11.0
5 (27.8)
2 (11.1)

22 (45.8)
11.41 – 2.85
15 (31.3)
38 (79.2)
47.8 (11.9)
9 (18.8)
4 (8.3)

0.9799
0.2168
1.0000
0.7430
0.7484
0.7827
0.6608

6 (9.1)
31 (47.0)
29 (44.0)

1 (5.6)
11 (61.1)
6 (33.3)

5 (10.4)
20 (41.7)
23 (48.0)

0.4654
0.3038
0.6608

32 (48.5)
29 (44.0)
24 (36.4)
77.6 – 37.5

8 (44.4)
7 (38.9)
7 (38.9)
85.7 – 36.6

24 (50.0)
22 (45.8)
17 (35.4)
74.5 – 37.8

0.9000
0.8198
1.0000
0.2815

19.8 – 4.3
7.6 – 3.8
23.4 – 15.7
31.1 – 12.8
50.2 – 13.3
63.8 – 15.9
64.6 – 24.5
38.1 – 10.0

19.4 – 4.4
7.4 – 3.7
23.4 – 19.8
31.9 – 12.8
48.8 – 17.1
62.2 – 19.6
71.9 – 23.9
37.1 – 10.9

20.0 – 4.3
7.6 – 3.8
23.4 – 14.0
30.8 – 11.4
50.8 – 11.8
64.4 – 14.4
61.8 – 21.5
38.5 – 9.7

0.6327
0.8488
0.9987
0.7622
0.5961
0.6171
0.1058
0.6305

3.6 – 0.9
3.7 – 0.8
58 (87.9)

3.9 – 0.8
4.0 – 0.9
15 (83.3)

3.5 – 0.8
3.6 – 0.8
43 (89.6)

0.0859
0.0934
0.6731

MASC, Multidimensional Anxiety Scale for Children; NASSQ, Negative Affectivity Self-Statement Questionnaire; PARS, Pediatric Anxiety Rating
Scale Score; SCARED, Screen for Child Anxiety-Related Emotional Disorders; STAI, State-Trait Anxiety Inventory.

symptoms. This finding is not surprising, in that the clinical trial
represents a structured assessment of symptomatology and invariably results in patients and/or families (1) recognizing specific
symptoms; (2) attending to fluctuation in these symptoms over time
and in response to precipitating factors; and (3) receiving a modicum of psychoeducation related to the disorder under study through
the assessment process. Additionally, there are often nonspecific
aspects of the clinical trial visit that—regardless of efforts to
minimize their impact—affect improvement trajectory and exist
ubiquitously in psychiatry. These aspects or common factors have
been extensively evaluated in psychotherapy literature and include
the patient’s experience of the therapeutic relationship, the collaborative development of treatment goals, and the patient–family–
therapist alliance. Interestingly, in recent clinical trials of adults
with major depressive disorder, these factors, as they pertain to the
treating psychiatrist, accounted for nearly 10% of the variance in
treatment response (triple the variance associated with the medication) (McKay et al. 2006). Furthermore, some of the pill PBOrelated improvement in the youth with separation anxiety disorder
may also relate to the common factors and to increased attention to
symptoms and to the tracking of these symptoms. With regard to
separation anxiety disorder, pill PBO response may result from
changes in family-related factors such as accommodation (i.e., the
degree to which a family system shifts family or parental behaviors to reassure the child or to assist a patient with the avoidance
of symptom triggers) that are recognized as part of the assessment

and symptom tracking processes. In this regard, family overaccommodation is high among youth with separation anxiety disorder (Lebowitz et al. 2013; Storch et al. 2015) compared with
youth with other anxiety disorders and uniquely contributes to
symptom severity and symptom burden (Settipani and Kendall
2015). Thus, a reduction in accommodation through parental recognition could contribute to pill PBO response in patients with
separation anxiety disorder.
Our finding that the expectation of treatment response strongly
predicts pill PBO response is important both with regard to (1)
clinical trial design and interpretation and (2) clinical implications.
The expectation of therapeutic benefit has been a focus of prior
evaluations of PBO response and has been considered a key factor
in PBO response (Benedetti et al. 2011; Rutherford et al. 2017).
Such expectations have been associated with a number of cognitive
factors, which may be germane to the anxious pediatric patient,
including cognitive reassessment with positive expectation, which
may result in adaptation of behavior or symptom expression
(Benedetti et al. 2011). Additionally, the expectation of a positive
effect of treatment in and of itself may decrease anxiety (Benedetti
et al. 2011) and thus patients’ expectations for treatment success
may represent a cognitive trait, which may reflect the patient’s
greater ability to be impacted by the therapeutic structure of a
clinical trial. As such, from a clinical standpoint, additional studies
are needed to assess and understand the potential of augmenting
treatment expectation as part of routine care for anxious youth.
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FIG. 1. Distribution of response in children and adolescents with anxiety disorders. Posterior densities for the mean PARS score—at
baseline, and week 4, week 8, and week 12—for placebo (A), sertraline (B), CBT (C), CBT + sertraline (D). CBT, cognitive-behavioral
therapy; PARS, Pediatric Anxiety Rating Scale.

From a clinical standpoint, it is noteworthy that negative expectations, or threat bias, are often present in anxious youth (Roy et al.
2008; Britton et al. 2011) and may be associated with poorer response to anxiety-focused interventions. In this regard, the neural
response to this bias, as assessed with functional MRI, was recently
observed in a randomized clinical trial of youth with generalized,
social, and/or separation anxiety disorders to predict positive response to both CBT and sertraline (Kujawa et al. 2016).
From a clinical trial standpoint, several double-blind PBOcontrolled studies have attempted to decrease PBO response
(Strawn et al. 2015, 2017). These attempts have included the requirement of high levels of anxiety (e.g., PARS score ‡15), the use
of hierarchical disorder-related severity for the primary disorder,
strict exclusion of comorbid disorders, and exclusion of patients
with chronic disorders. These nonevidence-based approaches have
been criticized, in that they limit the generalizability of findings and
degrade statistical power through eo ipso reductions in sample size
(Dobson and Strawn 2016). Additionally, the data presented herein
regarding decreases in anxiety symptoms in pill PBO-treated patients do not support exclusion of patients in clinical trials based on
disorder severity, primary disorder, age, or any demographic features. Furthermore, with regard to the design of clinical trials, given
that the probability of pill PBO-related improvement occurs early
(i.e., within the first 4 weeks) and then decreases, placebo washouts
(i.e., PBO lead-ins) could be helpful in identifying those patients
who demonstrate pill PBO-related improvement, particularly during the initial period of a study. However, while PBO lead-ins have

been associated with a decreased PBO response in clinical trials of
youth with MDD, it is noteworthy that in a recent meta-analysis of
PBO response in adults with anxiety disorders, single-blind lead-in
periods failed to account for significant variability in standardized
mean change (Rutherford et al. 2015). Furthermore, in this metaanalysis of adults with anxiety disorders, no lead-in · treatment
assignment interactions were detected (Rutherford et al. 2015),
suggesting that the PBO lead-in may require double-blinding rather
than single-blinding.
Regarding the time course of pill PBO response in terms of anxiety
symptoms, the use of a Bayesian approach to modeling the probability
of pill PBO-related improvement revealed that this phenomenon occurs early in the course of treatment and significantly decreased over
time. The probability of improvement in PARS score associated with
pill PBO appears to plateau and fails to significantly separate from
week 4 to week 8 or week 8 to week 12, whereas the probability of
improvement, in general, significantly increased week over week in
active treatment arms. This finding is of interest, in that it parallels
other findings in clinical trials of children and adolescents with major
depressive disorder (March et al. 2009) and may parallel the child’s
perception of the strength of the therapeutic relationship (Kagan et al.
2016). In this regard, it remains possible that early in the process of
double-blind PBO-controlled treatment, the effects of nonspecific
psychosocial interventions (e.g., symptom recognition, awareness of
interdependence of symptoms and fluctuation in symptoms, and psychoeducation) on anxiety symptoms emerge quickly, but are ephemeral relative to the effects of active psychotherapy or medication (or
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their combination). Moreover, the finding that pill PBO response
emerges early and plateaus, whereas the probability of week-overweek improvement increases for all other treatments (with the
exception of week 8 to week 12 probability of improvement for
sertraline), has implications for the evaluation of novel or sequenced treatments in youth with anxiety disorders, particularly as
there has been interest in decreasing (or in some cases eliminating)
PBO exposure, and in some trials, particularly in conditions where
PBO might increase mortality or [result in] irreversible morbidity
(Durrleman et al. 2003). To address this, the possibility of putative
placebo has been proposed given concerns that uncontrolled trials
may be uninformative as they can neither demonstrate the effectiveness of a new agent nor provide a valid comparison with control
therapy unless assay sensitivity can be assured, which often cannot
be accomplished without inclusion of a concurrent placebo group
(Durrleman et al. 2003). Bayesian approaches—similar to ours—
have been successfully utilized to circumvent these concerns and
such a characterization of the probability and course of PBO response in pediatric anxiety disorders as described herein could allow
such a putative placebo group for future studies of psychopharmacologic treatments in youth with anxiety disorders.
The present evaluation does have several limitations. First, the
number of patients is small (N = 76) relative to similar studies in
adults with anxiety disorders; thus, there are implicit limitations
with regard to the generalizability of these findings. Second, this
analysis of pill PBO response in pediatric anxiety disorders is
limited in its ability to resolve multicollinearity among variables, as
has been the case with other studies of PBO response. As such, the
influence of multiple variables that may be inter-related is difficult
to control for in this small sample. However, our Bayesian approach minimizes the linear combination of type I and type II errors
and our model of out-of-sample response, which has heretofore
never been used in the analysis of pediatric clinical trial data,
confirms the relative strength of this model of pill PBO response in
pediatric anxiety disorders. Third, for primary analyses, we used a
probabilistic approach rather than a more frequentist approach, as
has been used in prior analyses of the data from studies (Walkup
et al. 2008; Compton et al. 2014; Piacentini et al. 2014; Rynn et al.
2015). However, given that the former approach decreases the
statistical burden of multiple assumptions that may be inherent in a
frequentist approach and permits more robust evaluation of the
model in question, we believe that this approach is best suited to the
data at hand. Fourth, the instrument utilized to assess treatment
expectations has not been systematically evaluated and thus its
construct validity represents a potential limitation. Finally, characteristics other than those evaluated in the present study may influence response to pill PBO, including a number of psychological
factors and alliance, as well as genetic factors, and biological
features (e.g., sympathetic tone) may affect PBO response, but
could not be evaluated in the present sample.
Conclusion
Taken together, the analyses presented herein raise the possibility that the expectation of improvement and the presence of
separation anxiety disorder increase the likelihood of a PBOrelated decrease in anxiety symptoms. By contrast, more severe or
impairing anxiety, gender, age, and duration of illness do not appear to be associated with pill PBO-related improvement in anxiety
symptoms. Finally, the week-over-week probability of improvement in anxiety symptoms plateaus at week 4 for PBO-treated
youth, whereas the probability of improvement associated with
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active treatment, in general, increases week over week during the
12-week trial.
Clinical Significance
The present study has clear implications for the practicing child
and adolescent psychiatrist who may implicitly wish to increase the
PBO-related components of psychopharmacologic treatment. The
relationship between patients’ expectations of clinical improvement, in particular, has direct clinical implications that have recently been systematically evaluated (Rutherford et al. 2017) and
discussed (Linden 2017) in adults with depressive disorders. Assessing patients’ expectations of treatment response may prove
helpful, in that psychoeducational or psychotherapeutic interventions that address negative expectations and threat bias, as well as
those that increase a patient’s positive expectation with regard to
treatment, may bolster the placebo response that is part of medication response. Recently, some have suggested strategies to capture the placebo response with an active psychopharmacologic
treatment and to maximize the effect of a moderator of placebo
response—expectation (Linden 2017). Accordingly, clinicians
might present treatments in such a way that enhances patient expectancy, which may involve educating patients about the effectiveness of the prescribed medication and utilizing a confident
interpersonal style (Linden 2017). Moreover, given that multiple
factors subtend expectation (e.g., optimism and tolerance of uncertainty), clinicians could actively address these factors. For example, clinicians may (1) help patients to recognize positive
changes; (2) work to induce and bolster hope and optimism (Linden
2017); and (3) actively explore the patient’s expectation of therapeutic outcome as well as expectations of the patient’s family.
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