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ARTICLE INFO ABSTRACT

Pediatric obsessive-compulsive disorder (OCD) co-occurs frequently with other mental health conditions, adding
to the burden of disease and complexity of treatment. Cognitive behavioral therapy (CBT) is efficacious for both
Child OCD and two of its most common comorbid conditions, anxiety and depression. Therefore, treating OCD may

Keywords:
Obsessive-compulsive disorder

Ado%‘fscem yield secondary benefits for anxiety and depressive symptomatology. This study examined whether anxiety and/
Anxiety . . . .
Depression or depression symptoms declined over the course of OCD treatment and, if so, whether improvements were

secondary to reductions in OCD severity, impairment, and/or global treatment response. The sample consisted of
137 youths who received 12 sessions of manualized CBT and were assessed by independent evaluators. Mixed
models analysis indicated that youth-reported anxiety and depression symptoms decreased in a linear fashion
over the course of CBT, however these changes were not linked to specific improvements in OCD severity or
impairment but to global ratings of treatment response. Results indicate that for youth with OCD, CBT may offer
benefit for secondary anxiety and depression symptoms distinct from changes in primary symptoms.
Understanding the mechanisms underlying carryover in CBT techniques is important for furthering transdiag-
nostic and/or treatment-sequencing strategies to address co-occurring anxiety and depression symptoms in

pediatric OCD.

1. Introduction

Obsessive-compulsive disorder (OCD) is a psychiatric condition af-
fecting up to 3% of the population (Zohar, 1999) and with typical onset
during the pediatric period (Brakoulias et al., 2017; LaSalle et al.,
2004). Pediatric OCD is increasingly recognized as a mental health
problem associated with significant morbidity in regards to psychiatric
outcomes and quality of life (Bobes et al., 2001; Huppert et al., 2009;
Saxena et al., 2011). Indeed, OCD is associated with both concurrent
and long-term risk for an array of comorbid mental health diagnoses;
these psychiatric problems add to the burden of disease, pose their own
long-term risks, and complicate the intervention landscape con-
siderably.

Cognitive behavioral therapy (CBT) is widely recognized as an ef-
ficacious treatment for pediatric OCD (Freeman et al., 2014; Geller
et al.,, 2012; Torp et al., 2015a). Across more than two decades of
treatment trials, CBT has demonstrated moderate-to-large effect sizes
on OCD severity, as well as treatment response and remission
(McGuire et al., 2015). Moreover, these benefits extend outside of
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specialty treatment programs and into community-based care
(Torp et al., 2015b). CBT for OCD is comprised of several components,
which vary by protocol but typically include psychoeducation, ex-
posure, coping skills, cognitive restructuring, and reward systems
(Freeman et al., 2014; Peris et al., 2017; Piacentini et al., 2011a), al-
though exposures are considered the core active treatment ingredient
(Lewin et al., 2014)..

This constellation of treatment techniques, while tailored to the
unique aspects of OCD, are often found in the treatment of youth an-
xiety and depression. Indeed, exposures are considered the key in-
gredient for both OCD and anxiety (Carpenter et al., 2018; Freeman
et al., 2009; Piacentini et al., 2011b) and problem-solving and approach
behavior (whether for exposure or behavioral activation) are prominent
in anxiety and depression treatment (Weersing et al., 2008, Weersing
et al., 2012; Weersing et al., 2017).

This overlap in intervention techniques reflects both theoretical
models and empirical data supporting some commonalities in the pro-
cesses that underlie OCD and anxiety and depression. Given this degree
of overlap, a natural question is whether treating OCD brings attendant
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benefits to co-occurring anxiety and depression symptoms. Anxiety and
depression are among the most common comorbid conditions for both
youth and adults with OCD, occurring in roughly half of all individuals
with a primary OCD diagnosis (Peris et al., 2017; Stewart et al., 2013).
The relationship between OCD and anxiety and depression symptoms is
not surprising. Anxiety and depression are collectively the most
common mental health problems across development (Axelson and
Birmaher, 2001; Costello et al., 2003a; Merikangas et al., 2010), and co-
occur with each other at very high rates (up to 88%; Harrison et al.,
2009; Leyfer et al., 2013; Moffitt et al., 2007; Sgrensen et al., 2005).
Anxiety and depression also share underlying genetic, neurobiological,
and behavioral features with one another (Barlow et al., 2004; Bird
et al., 2013; Clark and Watson, 1991; Drost et al., 2012) and with OCD
(Bartz and Hollander, 2006; Carter et al., 2004; Graybiel and Rauch,
2000). Thus, a natural question is whether treating OCD brings atten-
dant benefits to co-occurring anxiety and depression symptoms.

However, anxiety and depression are often viewed as potential
complications for OCD treatment, as clinicians may struggle with which
symptoms to prioritize in session, and the symptoms themselves may
interfere with an individual's ability to participate in-session and at-
home exposures. Yet research in this area is mixed, and there are
competing hypotheses about the relationship between OCD and anxiety
and depression in OCD treatment. One line of thinking proposes a ne-
gative relationship between OCD treatment and anxiety/depression
(Wu and Storch, 2016). For example, a natural increase in OCD
symptoms early in treatment due to starting exposures and experien-
cing distress from response prevention efforts may lead to increases in
anxiety and depressed mood. Alternatively, youth who are significantly
depressed may not have sufficient motivation to practice exposure
techniques and/or may not fully engage in treatment; certainly, some
studies find that comorbid depressive symptoms predict worse outcome
in OCD (Storch et al., 2008). Relatedly, youth who contend with anxiety
symptoms may feel sufficiently fearful that they struggle to participate
in at-home exposure practice. In line with this view, meta-analyses and
systematic reviews indicate that anxiety and depression symptoms and
diagnoses predict worse treatment outcome for both youth and adults
(Turner et al., 2018; van Balkom et al., 1994; Watson and Rees, 2008),
although several individual studies have not found this to be the case
(for review, see Ginsburg et al., 2008).

A contrasting hypothesis to those presented above is that learning
the approach skills taught in exposure therapy may provide youth with
a template for “facing fears” that may in turn generalize to non-OCD
anxiety symptoms (Moritz et al., 2018) and/or serve as a form of be-
havioral activation that improves mood (Brown et al., 2015). Certainly,
prior studies examining the impact of CBT on anxiety and depression
have found that these symptoms move in parallel, even when treatment
solely targets either anxiety (Albano et al., 2018; Carpenter et al., 2018)
or depression (Weisz et al., 2006). Similarly, meta-analytic studies have
found that CBT for OCD seems to improve anxiety and depression
symptoms from pre-to-post treatment (Olatunji et al., 2013; Rosa-
Alcazar et al., 2008), although these effects may be attenuated (i.e.,
anxiety/depression symptom reduction does not meet clinically sig-
nificant change) as a function of treatment solely targeting OCD
(Turner et al., 2018). Two CBT studies for adults with OCD have further
demonstrated temporal precedence of symptom change such that OCD
symptom reduction preceded and predicted depression symptom re-
duction, but not vice versa, (Anholt et al., 2011; Zandberg et al., 2015).
This work provides preliminary support that, at least in adult patients,
anxiety and depression symptoms might be expected to decrease as a
function of OCD symptom improvement during CBT.

As OCD and anxiety both typically onset in childhood, and de-
pression in adolescence, the pediatric developmental period may be a
critical window within which to assess the effects of CBT for OCD on
anxiety and depression symptoms. Such research may have implications
for intervention for current symptoms with which the youth presents, as
well as prevention of future psychopathology. Emerging work has
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begun to address this question directly, with three published studies
testing the effects of CBT for pediatric OCD on anxiety and depression.
CBT for pediatric OCD that includes a family intervention component
has been found to reduce anxiety and depression symptoms from pre-to-
post-treatment in one trial (N = 40; Storch et al., 2007). However, web
cam-administered CBT for OCD did not outperform a wait list in re-
ducing anxiety and depression symptoms (N = 31; Storch et al., 2011).
Both of these studies only assessed participants’ symptoms at pre- and
post-treatment, and therefore were not able to temporally test whether
OCD symptom reduction preceded and predicted anxiety and depres-
sion symptom reduction. Moreover, their findings were not consistent
in regards to whether treating pediatric OCD would result in reductions
in anxiety and depression. One additional study in youth demonstrated
that less severe OCD symptoms significantly predicted a decrease in
depressive symptoms over the course of combined CBT and selective
serotonin reuptake inhibitor (SSRI) therapy, but that week-to-week
fluctuations in OCD severity during treatment did not predict weekly
changes in depression symptoms (N = 56; Meyer et al., 2014). This
study did not examine anxiety symptoms, even though anxiety is the
most common comorbidity of pediatric OCD (Peris et al., 2017) and
theoretically should respond to combination therapy in parallel
alongside depression symptoms. Finally, the samples in each of these
studies were relatively small; power may have been insufficient to de-
tect effects.

In the context of this limited child literature, and with the goal of
examining whether CBT for pediatric OCD results in anxiety and de-
pression symptom improvement over time, the present study aimed to
address the following questions:

a) Does treating pediatric OCD with manualized CBT influence the
trajectory of anxiety and depression symptoms?

b) Are changes in anxiety and depression symptoms due to the trajec-
tory of improvement in OCD severity or impairment over the course of
treatment?

¢) Do trajectories of anxiety and depression symptoms differ by global
OCD treatment response?

Hypotheses were based on findings that targeting either anxiety or
depression resulted in parallel reductions in the other set of symptoms
(Albano et al., 2018; Weisz et al., 2006), and on limited findings from
the adult literature suggesting that CBT for OCD produces reductions in
depression (Anholt et al., 2011; Zandberg et al., 2015). In the present
investigation, we predicted that anxiety and depression symptoms
would improve as a function of CBT for OCD (Aim a), that this change
would occur subsequent to improvements in OCD severity and im-
pairment (Aim b) and that treatment responders would evidence a
steeper slope of anxiety and depression symptom change than non-re-
sponders (Aim c).

2. Materials and method
2.1. Participants

Participating children and adolescents were aged 7 to 17 years and
received 12 sessions of manualized CBT (Piacentini et al., 2007) in one
of three randomized clinical trials (O'Neill et al., 2017; Peris et al.,
2017; Piacentini et al., 2011). The final sample consisted of 137 youth
(Mean age = 12.23, SD = 2.80; 57% female). A small proportion (22%)
of the sample self-identified as racial/ethnic minority, with 10% His-
panic/Latino, 4% Asian, 2% African American, and 6% mixed; the re-
mainder self-identified as Caucasian (78%). Over half (52%) of the
sample also met criteria for secondary Generalized, Social, or Separa-
tion Anxiety Disorder (43%), Major Depressive Disorder or Dysthymia
(4%), or comorbid anxiety/depression (5%). See Table 1 for demo-
graphic and pre-treatment clinical information.
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Table 1
Demographic and clinical characteristics of the sample at pre- and post-treat-
ment.

Pre-treatment Post-Treatment

Age 12.23 (2.80) -
Gender (% female) 57% -
Minority status (% minority) 22% -
Diagnostic comorbidity®
Anxiety disorder 43% -2
Depressive disorder 4% -2
Anxiety and depressive disorders 5% -2
CYBOCS total severity 24.48 (4.36) 13.86 (7.99)
CGI-I (% responder) - 58%
COIS-RC total score 21.57 (17.10) 6.44 (8.98)
MASC total score 50.76 (18.17) 41.80 (17.83)
CDI total score 9.83 (6.98) 6.38 (6.11)

!Anxiety disorders include generalized anxiety, social phobia, separation an-
xiety; depressive disorders include major depressive disorder, dysthymia.
2Anxiety and depressive disorder diagnoses not assessed at post-treatment.

2.2. Procedures

Youth were recruited from a university-based clinic; each of the
clinical trials was approved by the university's institutional review
board; and families provided consent/assent prior to the initiation of
any study procedures. Inclusion criteria were comparable across trials,
and all youth met diagnostic criteria for primary OCD based on the
same standardized assessment protocol.

The three clinical trials had the same timeline for pre- and post-
treatment assessments (approximately one week after 12th CBT session,
or 12 — 14 weeks after randomization), and same core assessment
battery was also used to assess OCD severity, treatment response, and
anxiety and depression symptoms. The studies differed in their ap-
proach to mid-treatment assessment(s) (see Table 2), which we address
in the analytic plan below. Pre-treatment diagnoses, OCD severity, and
global treatment response were assessed by independent evaluators
(IEs) blind to youth treatment condition. IEs were masters- or doctoral-
level psychologists, all of whom had extensive specialty training in the
assessment of pediatric OCD and related conditions. All IE's were
trained to criterion, and participated in weekly supervision meetings.
Independent ratings in two of the trials (Peris et al., 2017; Piacentini
et al., 2011) found excellent inter-rater reliability for IE measures (in-
traclass correlation coefficients = 0.90).” CBT therapists were masters-
or doctoral level psychologists, supervised by individual study PIs, who
are experts in the treatment of pediatric OCD.

2.3. Measures
2.3.1. Demographic information

Parents completed a demographics information sheet at pre-treat-
ment that assessed youth age, ethnicity/race, and gender.

Table 2
Schedule of assessment in weeks in the three trials*.

Study Pre-Treatment Mid-treatment Post-treatment
O'Neill et al., 2017 0 8 14

Peris et al., 2017 0 6 12-14
Piacentini et al., 2011 0 4,8 14

10CD severity (CYBOCS) and impairment (COIS-RC) were administered at each
of the three assessment time points in each trial. In two of the trials (O'Neill
et al.,, 2017; Piacentini et al., 2011) anxiety (MASC) and depression (CDI)
symptoms were also administered at each of the three assessment time points;
however, anxiety and depression symptoms were not assessed at mid-treatment
in Peris et al., 2017.

Psychiatry Research 276 (2019) 115-123

2.3.2. Diagnostic information

The Anxiety Disorders Interview Schedule (ADIS, Version IV;
Silverman and Albano, 1996) is a semi-structured interview that as-
sesses the major DSM-IV disorders, including OCD, anxiety disorders,
and depression/dysthymia. The ADIS has demonstrated strong psy-
chometric properties (Silverman et al., 2001; Wood et al., 2002). The
ADIS was administered to youth and parents by IEs at pre-treatment to
confirm OCD diagnosis and to assess diagnostic comorbidities. For
youth with more than one diagnosis, the ADIS clinical severity ratings
were used to determine which diagnosis was primary, with primary
OCD being a requirement for study entry across trials. Youth also
completed a self-report of OCD-related functional impairment, and
questionnaires assessing anxiety and depression symptoms, at each
study assessment time point.

2.3.3. OCD severity and impairment

OCD severity was assessed with the Children's Yale-Brown
Obsessive Compulsive Scale (CYBOCS; Scahill et al., 1997), a semi-
structured clinician-rated dimensional measure. The CYBOCS consists
of obsession and compulsion checklists to assess specific OCD symp-
toms, and 10 severity items (5 for obsessions, 5 for compulsions), each
rated on a 5-point scale. The CYBOCS total severity score was calcu-
lated by summing all 10 items, and was used as the primary predictor of
OCD severity in analyses. The CYBOCS was administered at all three
(pre-, mid-, and post-treatment) time points.

OCD-related functional impairment was assessed with the Children's
Obsessive Compulsive Impact Scale — Revised, Child-Report (COIS-RC;
Piacentini et al., 2007). The COIS-RC is a 27-item youth-report of OCD-
specific functional impairment across family, academic, and social
functioning, has good psychometric properties (Piacentini et al., 2007),
and is sensitive to CBT treatment response (Piacentini et al., 2011a).
The COIS-RC was administered at all three (pre-, mid-, and post-treat-
ment) time points.

2.3.4. Treatment response

The Clinical Global Impression — Improvement Scale (CGI-I;
Guy, 1976) was completed by clinicians at the acute post-treatment
assessment. A CGI-I rating of 1 (“very much improved”) or 2 (“much
improved”) indicated treatment response that globally reflected re-
ductions in OCD symptom severity and impairment.

2.3.5. Anxiety and depression symptoms

The Multidimensional Anxiety Scale for Children (March et al.,
1997) is a 39-item youth-reported questionnaire assessing anxiety
symptoms across domains of social anxiety, harm avoidance/perfec-
tionism, separation anxiety, and physical symptoms. The MASC has
demonstrated excellent psychometric properties in clinically anxious
and community samples (Baldwin and Dadds, 2007; March et al., 1997;
Wei et al., 2014). In this study, the MASC was used to track youth
anxiety symptoms over the course of CBT, and was administered at pre-,
mid-, and post-treatment time points (see Table 2 for exception in
Peris et al., 2017).

The Children's Depression Inventory (CDI; Kovacs, 1985) is a 27-
item youth-reported questionnaire assessing youth depression symp-
toms across domains of negative mood, interpersonal problems, vege-
tative symptoms, anhedonia, and self-esteem. The CDI has strong psy-
chometric properties and is widely used to assess depression symptoms
in clinical and community settings (Saylor and Spirito, 1984). In this
study, the CDI was used to track youth depressive symptom trajectories
over the course of CBT and was administered at pre-, mid-, and post-
treatment time points (see Table 2 for exception in Peris et al., 2017).

2.4. Analytic plan

Although participants in this combined dataset were drawn from
clinical trials with comparable inclusion criteria and were conducted in
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the same research laboratory, we compared youth in the three trials on
pre-treatment demographic (age, gender,% racial/ethnic minority,% on
psychotropic medications at study entry) and clinical (CYBOCS total
score, COIS-RC,% anxiety and depression diagnoses, MASC, CDI) vari-
ables to ensure that collapsing across trials would be appropriate. There
were no differences between studies on any variables tested, including
pre-treatment anxiety symptoms on the MASC (F(2487.66)=1.48,
p=.23) or pre-treatment depression symptoms on the CDI (F(2,23.15)
=0.47, p=.63). The three studies also did not differ in their proportion
of youth rated as treatment responders (X2(2)=2.72, p=.26), or in
CYBOCS change from pre-to-post-treatment (F(2,84.08) =0.65, p=.53).

Analyses for all three Aims were conducted in a stepwise fashion
using a series of mixed models in SPSS. The MIXED procedure was
selected primarily for its ability to handle nested data where the time
variable varies by research study (e.g., youth from one trial had mid-
treatment data at week 6, while youth from another had mid-treatment
data at weeks 4 and 8). Other benefits of MIXED include its ability to
handle repeated measures analysis (i.e., time-varying predictors) with
non-normally distributed and missing data. Only 3% of data was
missing across all time points and participants, with no differences in
missingness by original trial.

In all mixed models, time was a continuous fixed effect predictor
centered at zero for pre-treatment, and tested for both linear and
quadratic effects, as it was unclear whether symptoms might evidence a
linear slope or whether change would occur later in treatment. As the
quadratic effect of time was non-significant for all models, final models
herein present time as a linear effect. Subjects were entered as a random
effect. Outcomes were the MASC for anxiety models and CDI for de-
pression models. Original study source (O'Neill et al., 2017; Peris et al.,
2017; Piacentini et al., 2011) was entered as a categorical fixed effect
covariate in all models in order to account for differences by study in
the time and number of mid-point assessments. For Aim a, predictors
included time and study source. For Aim b, one set of models assessed
the time-varying impact of OCD severity and included time, CYBOCS
total score, and their interaction; the other set of models assessed the
time-varying impact of OCD-related impairment and included time,
COIS-RC total score, and their interaction. For Aim c, predictors in-
cluded time, treatment responder status (categorical yes/no), and their
interaction. We planned a priori to examine the significance of slope
change and, for models with significant interactions, compare esti-
mated marginal means by time point. To conservatively control for
Type II error, a family-wise alpha of 0.05 was set across the three Aims;
only main and interaction effects which reached p=.017 (0.05/3) were
considered significant.

It should be noted that we also ran analyses using the MASC and CDI
age- and gender-corrected t-scores; results were nearly identical with all
the same significance levels as with raw scores. We elected to retain raw
scores in the final Results for ease of interpretability (e.g., reduction in
number of points on measures) and allow for benchmarking against raw
scores in other investigations.

Based on the results, we also conducted post hoc exploratory ana-
lyses in attempts to understand change in anxiety and depression
symptoms over time. Reliable change indices for anxiety and depression
symptoms were calculated using Jacobson & Truax's formula
(Jacobson and Truax, 1992). T-tests and chi-square were used to
compare youth evidencing reliable change in anxiety and depression
symptoms on pre-treatment demographic and clinical variables.

3. Results

3.1. Aim a. Anxiety and depression symptom reduction during CBT for
pediatric OCD

Youth anxiety and depression symptoms significantly declined
during the course of CBT for pediatric OCD (Fig. 1). For anxiety
symptoms as measured by the MASC, there was a significant main effect
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of time (F (1, 197.32) = 50.94, p < .001), such that the slope of anxiety
symptoms over time reflected about a two-point decrease on the MASC
for every week of treatment (f = -2.01, SE = 0.28,t = -7.14,p < .001,
CI: -2.57, -1.46). For depression symptoms, there was also a significant
main effect of time (F (1, 222.84) = 33.42, p < .001), such that the
slope of depressive symptoms reflected about a one-and-a-half point
decrease on the CDI for every two weeks of treatment (3 = -0.72,
SE =0.12, t =-5.78, p < .001, CIL: -0.97, -0.48).

3.2. Aim b. OCD severity and impairment change and anxiety/depression
symptom trajectories

Anxiety symptoms. The trajectory of anxiety symptom change was
not accounted for by the trajectory of CYBOCS change over the course
of CBT (F (1, 216.64) = 0.10, p = .75). There was a main effect of time
(F (1238.95) = 4.79, p = .030), indicating that anxiety symptoms de-
creased over time, and a main effect of OCD severity (F (1,
212.80) = 23.53, p < .001) suggesting that pre-treatment CYBOCS was
positively correlated with pre-treatment anxiety symptoms. Anxiety
symptom change was also not accounted for by reductions in OCD-re-
lated impairment (COIS-RC; F (1, 123.34) = 1.43, p = .23). Again there
was a main effect of time (F (1, 106.60) = 19.53, p < .001), but no
main effect of the COIS-RC (F (1, 41.37) = 3.29, p = .077).

Depression symptoms. The trajectory of depression symptom change
was not explained by the trajectory of CYBOCS change over the course
of CBT (F (1, 241.25) = 0.57, p = .45). As with anxiety reduction, there
was a main effect of time (F (1, 277.44) = 57.76), p < .001) but no
main effect of CYBOCS (F (1, 265.91) = 0.01), p = .96). Similarly,
depression symptom change was not accounted for by reductions in
OCD-related impairment (COIS-RC F (1, 100.03) = 0.54, p = .46), with
a main effect of time (F (1, 103.56) = 13.40, p < .001) and a main
effect of OCD-related impairment (F (1, 57.48) = 9.49, p = .003).

3.3. Aim c. Anxiety/depression symptom trajectories by treatment response

CBT treatment responders and non-responders did not significantly
differ in their levels of pre-treatment anxiety (t = 0.43, p = .67) or
depression (t = 0.91, p = .36) symptoms. However, symptom trajec-
tories of both anxiety and depression differed by OCD treatment re-
sponder status over the course of the CBT. For anxiety, a significant
treatment response x time interaction (F (1, 249.75) = 10.62),
p = .001) revealed that, compared to non-responders, treatment re-
sponders demonstrated a steeper slope of anxiety reduction over the
course of CBT (B =-1.48, SE = 0.45, t = -3.26, p = .001, CL: -2.37,
-0.58). Examination of estimated marginal means revealed that, as early
as week 4, responders had significantly lower anxiety symptoms than
non-responders, and continued to evidence significantly lower anxiety
than non-responders for the remainder of treatment (Fig. 2, Panel a). In
parallel, a significant treatment response x time interaction emerged for
depression symptoms (F (1, 258.51) = 13.48, p < .001), such that
treatment responders demonstrated steeper slope of depression
symptom reduction over the course of CBT ( = -0.70, SE = 0.19, t = -
3.67, p < .001, CL: -1.07, -0.32). Examination of estimated marginal
means revealed that, as early as week 4, treatment responders evi-
denced significantly lower depression symptoms than non-responders,
and continued to do so for the remainder of treatment (Fig. 2, Panel b).
However, further attempts to test interactions between treatment re-
sponse and OCD severity or impairment trajectories did not result in
additional significant interactions.

3.4. Exploratory analyses: reliable clinical change

In an attempt to further understand the relationship between
treatment response and anxiety/depression symptoms — particularly as
it was not accounted for by improvements in OCD severity or impair-
ment — one additional set of post hoc exploratory analyses was
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Panel a. Anxiety Symptom Change During CBT
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Fig. 1. Anxiety and Depression Symptom Trajectories during CBT for Pediatric OCD*
* The slope of symptom change was significant for both anxiety and depression symptoms.
CBT = Cognitive Behavioral Therapy; MASC = Multidimensional Anxiety Scale for Children; CDI = Children's Depression Inventory

conducted. The Reliable Change Index (Jacobson and Truax, 1992) was
calculated for both the MASC and CDI from pre-to-post-treatment to
examine the proportion of youth for whom symptom reduction re-
presented a substantial clinical change (RCI > 1.96). Raw score nor-
mative data used to measure the RCI for the MASC comprised a stan-
dard deviation of 14 (Baldwin and Dadds, 2007) and a test-retest
reliability of 0.79 (March et al., 1997), and for the CDI comprised a
standard deviation of 7.04 (Smucker et al., 1986) and a test-retest re-
liability of 0.81 (Masip et al., 2010).

Anxiety RCI. Reliable clinical change occurred for 34% of all youth
on the MASC, and a significantly greater proportion of post-treatment
responders achieved reliable clinical change on the MASC than non-
responders (42% vs. 29%; Xz(l) = 5.41, p = .02). Youth who achieved
reliable clinical change on the MASC did not differ from their coun-
terparts who did not achieve reliable clinical change in age (t = 0.57,
p = .57), gender (xz(l) = 0.09, p = .76), or on any of the following
pre-treatment clinical features: OCD severity (t = 1.11, p = .27), OCD-
related impairment (t = -0.97, p = .33), depression symptoms (t = -
1.71, p = .09), or presence of anxiety (xz(l) =1.73, p =.19) or de-
pression (x*(1) = 0.22, p = .64) diagnoses. However, youth who evi-
denced reliable clinical change on the MASC had higher pre-treatment
MASC scores (Mean = 60.16, SD = 15.32) than those who did not
achieve reliable change (M = 45.73, SD = 18.14, t = -4.73, p < .001).

Depression RCI. Reliable clinical change occurred for 24% of youth
on the CDI. The proportion of responders and non-responders who
achieved reliable clinical change on the CDI from pre-to-post-treatment
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did not significantly differ (29% vs. 17%; xz(l) = 2.52,p = .11). Youth
who achieved reliable clinical change on the CDI did not differ from
their counterparts who did not achieve reliable clinical change in age
(t = -0.20, p = .85), gender (xz(l) = 0.72, p = .40), or on any of the
following pre-treatment clinical features: OCD severity (t = -0.94,
p = .41), OCD-related impairment (t = 1.12, p = .24), or presence of
anxiety diagnosis (x%(1) = 0.44, p = .51). However, youth who evi-
denced reliable clinical change in depression symptoms from pre-to-
post treatment had higher symptom scores than their counterparts who
did not evidence reliable clinical change on pre-treatment anxiety
symptoms (M = 61.37, SD = 16.64vs. M = 47.32, SD = 17.92, t = -
3.97, p < .001), pre-treatment depression symptoms (M = 17.00,
SD = 7.43vs. M =7.72, SD = 5.38, t = -6.35, p < .001). Youth who
evidenced reliable clinical change in depression symptoms also had
higher rates of depressive disorder diagnoses (23%) than those who did
not evidence reliable clinical change (4%; xz(l) =10.69, p < .001).

4. Discussion

Pediatric OCD occurs commonly with other forms of youth psy-
chopathology (Geller et al., 2001; Peris et al., 2017), and an important
question for both clinicians and researchers is how treatment of one
condition affects the others. The overarching goal of this study was to
examine trajectories of symptom change for two of the most common
comorbidities, anxiety and depression, over the course of CBT for pe-
diatric OCD. Drawing on a large, well-characterized sample of
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Fig. 2. Anxiety and Depression Symptom Trajectories by
Responder Status during CBT for Pediatric OCD

CBT = Cognitive Behavioral Therapy; MASC = Multidimensional
Anxiety Scale for Children; CDI = Children's Depression
Inventory;  Responders = Post-Treatment CGI-I < 2; Non-
Responders = Post-Treatment CGI-I >2

* indicates significant group differences in estimated marginal
means by time point
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treatment-seeking youth, we found support for our hypothesis that both
anxiety and depression symptoms would improve over the course of
OCD treatment. Likewise, we also found support for the hypothesis that
CBT treatment responders would demonstrate steeper slopes of im-
provement in anxiety and depression compared to their non-responding
counterparts. Counter to expectations, these improvements in anxiety
and depression symptoms were not accounted for by changes in OCD
symptom severity or impairment.

CBT for OCD encompasses a range of techniques, including psy-
choeducation, exposure, and cognitive restructuring, which collectively
are intended to help youth face feared situations, test hypotheses about
feared situations, and develop more adaptive coping skills. It is en-
couraging to see evidence that these techniques may carry additional
benefit for secondary conditions, even when they are not directly tar-
geted in treatment. Indeed, among youth with OCD who responded to
CBT, secondary symptom improvement was evident as early as the
fourth week of treatment. These findings offer good news for patients
and providers alike, insomuch as they point to benefits of exposure-
based CBT that may extend beyond target symptoms of OCD. They are
particularly interesting given that, in this treatment protocol, youth had
only had two sessions of exposure at the week 4 assessment period.
Indeed, although the mechanism is unclear, soon after the transition
from psychoeducation and symptom hierarchy development to skills
training (i.e., the practice of confronting fears), there may be a global
lifting of disease burden.

Notably, although both anxiety and depression improved over the
course of treatment, there seemed to be particular benefit for anxiety
such that there appeared to be a steeper slope of change over time in
anxiety symptoms and a larger proportion of youth evidencing reliable
clinical change in symptoms from pre-to-post-treatment (34% for an-
xiety, 24% for depression). One explanation for this may be that ex-
posure-based CBT for OCD is similar to that for anxiety in its emphasis

120

Non-Responders

on exposure tasks, and less similar to CBT for depression (which in-
volves behavioral activation/pleasant activity scheduling, and may also
involve other skills such as communication and problem solving). As
might be expected based on clinical anecdote and data supporting more
similarities between pediatric OCD and anxiety than OCD and depres-
sion, CBT for OCD may provide youth and families with tools that more
readily generalize to anxiety versus depression. It may also be the case
that symptoms of depression take longer to address. To the extent that
the average age of OCD onset occurs prior to depression during the
pediatric period (Costello et al., 2003), and that depression occurs
secondary to OCD (Bartz and Hollander, 2006), youth may need more
time to experience relief from OCD symptoms and impairment before
related feelings of low mood attenuate.

Interestingly, we did not find support for the hypothesis that
changes in anxiety and depression symptomatology would be linked to
the course of improvement in OCD severity and impairment. This
finding is inconsistent with prior findings in the adult literature (Anholt
et al., 2011; Zandberg et al., 2015), and with theories that OCD drives
anxiety and depression symptoms, and that directly targeting OCD
symptoms leads to downstream change in anxiety and depression (e.g.,
Brown et al., 2015). Given that anxiety and depression symptoms de-
monstrated greater improvements for treatment responders than non-
responders, it is unclear whether treatment responders evidenced
benefit in anxiety and depression symptoms because their OCD symp-
toms improved sufficiently to be rated as achieving treatment response,
or because something about CBT more generally was beneficial for their
anxiety/depression symptoms and OCD symptoms simultaneously.

It is also important to note that youth who achieved reliable clinical
change in anxiety and depression symptoms were more likely to have
elevated symptoms at pre-treatment. It may be the case that anxiety and
depression symptoms index global distress for some youth, which at-
tenuates more rapidly as they seek help and gain a sense of hope.
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Moreover, youth who obtained reliable clinical change in depression
symptoms also had elevated anxiety/depression symptoms and diag-
noses compared to their counterparts who did not evidence reliable
clinical change. We are enthused by this finding, as it suggests that
youth with elevated depression symptoms and anxiety/depression di-
agnoses have the potential to achieve significant improvement in their
depression symptoms by participating in CBT for OCD.

Together, the present results raise questions about what, if not re-
ductions in OCD severity or impairment, drives anxiety and depression
symptom reduction, as well as how to better treat OCD-affected youth
with anxiety and/or depression symptoms who do not respond to CBT.
Clearly, although considerable overlap in OCD and anxiety/depression
symptoms exists, the need to understand unique elements of the pro-
cesses underlying these mental health problems and how to effectively
and efficiently target them in treatment remains. Given the hetero-
geneous symptom presentations of each of these conditions and some
proposed underlying mechanisms that do not overlap between them,
treatment packaging and tailoring may be especially relevant based on
specific comorbid clinical presentations and/or likelihood to respond to
psychosocial intervention. For example, modular, sequenced, or
stepped approaches (e.g., Van Der Leeden et al., 2011) might be utilized
such that OCD symptoms are prioritized and anxiety/depression
symptoms subsequently addressed if necessary, which likely mimics
what commonly happens in clinical practice. Sequencing may also
allow for prioritization of depression symptoms if they interfere with in-
or out-of-session exposure compliance. Evidence from the anxiety and
depression literatures across youth (Weersing et al., 2017) and adults
(Andersen et al., 2016; Newby et al., 2015) support additional testing of
trasndiagnostic interventions. Such treatments may teach a core set of
techniques consisting of global approach behavior (i.e., exposure and
behavioral activation) in combination with problem-solving skills that
might be particularly useful for youth with anxieyt/depression sypm-
toms that are co-primary with their OCD or are severe enough to in-
terfere with traditional ERP. In addition, practice parameters for the
treatment of OCD (Geller et al., 2012) and anxiety (Connolly and
Bernstein, 2007) and depression (Birmaher et al., 2007) in youth re-
commend a combination of CBT and pharmacotherapy for moderate-to-
severe presentations and/or when one approach is insufficient; it is
noteworthy that SSRIs are front-line pharmacotherapy approaches
across these conditions. Additional research examining anxiety and
depression trajectories in concert with pediatric OCD trajectories in the
context of these intervention modalities may provide invaluable in-
formation regarding how to best address these symptoms in the context
of pediatric OCD treatment.

The present findings should be interpreted in the context of study
limitations. First, reductions in anxiety and depression symptoms over
time could be due to several alternate factors including regression to the
mean, low pre-treatment depression scores resulting in a floor effect,
non-specific therapeutic factors such as face-to-face time with and
support from a mental health professional, or reporter bias as a function
of multiple measurements (particularly given that youth were not blind
to treatment condition). Relatedly, anxiety and depression symptom
ratings were only provided by youth; parallel parent and blind eva-
luator reports of anxiety and depression symptoms would have in-
creased confidence in results. Next, anxiety and depression diagnoses
were not assessed at post-treatment, so we are not able to speak to
whether anxiety and depression diagnoses remitted alongside OCD re-
sponse. Future studies might use blind evaluators to assess OCD, an-
xiety, and depression symptoms and diagnoses over the course of CBT
to address these limitations. Our methods are also limited by the way in
which our sample was ascertained (based on primary OCD diagnosis),
which does not permit inferences about youth with primary anxiety or
major depressive disorder, and secondary OCD, nor provide for a more
full range of comorbid anxiety and depression symptom severity.
Finally, the current sample was primarily Caucasian, which may limit
our ability to generalize these findings to minority youth.

Psychiatry Research 276 (2019) 115-123

5. Conclusions

The present study found that youth with a primary diagnosis of OCD
experienced reductions in anxiety and depression symptoms over the
course of CBT treatment, and that, overall, this change was more
marked for youth who responded favorably to treatment. At the same
time, reductions in anxiety and depression symptoms were not due to
improvements in OCD severity or impairment, raising important ques-
tions about the mechanisms underlying these treatment gains. As OCD,
anxiety, and depression symptoms and diagnoses co-occur at high rates,
and each are considered chronic conditions that pose considerable long-
term risk to youth, more research is needed to understand how best to
address their co-occurrence. Future studies might examine treatment-
sequencing approaches to target both OCD and comorbid anxiety/de-
pression with the goal of moving youth from functional impairment
into wellness, as well as whether improvements in anxiety and de-
pression symptoms are maintained over time and/or track with OCD
symptoms longitudinally following treatment.
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