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Article history: Obsessive-compulsive disorder (OCD) is ranked by the World Health Organization (WHO) among the
Received 24 April 2016 10 most debilitating disorders. The treatments which have been found effective are cognitive behavior

Received in revised form 12 August 2016
Accepted 12 August 2016
Available online 13 August 2016

therapy (CBT) and serotonin reuptake inhibitors (SRI). This meta-analysis includes all RCTs of CBT (25)
and SRI (9) for OCD in youth using the Children’s Yale-Brown Obsessive Compulsive Scale (C-YBOCS).
CBT yielded significantly lower attrition (12.7%) than SRI (23.5%) and placebo (24.7%). The effect sizes for
comparisons of CBT with waiting-list (1.53), placebo (0.93), and SRI with placebo (0.51) were significant,

Iéfl}i/lv(;/:)ng: whereas CBT vs. SRI (0.22) and Combo (CBT +SRI) vs. CBT (0.14) were not. Regarding response rate CBT
Obsessive-compulsive disorder (70%) and Combo (66%) were significantly higher than SRI (49%), which was higher than placebo (29%)
Exposure and response prevention and WLC (13%). As for remission CBT (53%) and Combo (49%) were significantly higher than SRI (24%),
Cognitive therapy placebo (15%), and WLC (10%), which did not differ from each other. Combo was not more effective than
Meta-analysis CBT alone irrespective of initial severity of the samples. The randomized controlled trials (RCTs) have
Systematic review a number of methodological problems and recommendations for improving research methodology are

discussed as well as clinical implications of the findings.
© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

Obsessive-Compulsive disorder (OCD) is a debilitating anxiety
disorder characterized by obsessions and compulsions. Between 1
and 3% of children and adolescents are affected (Canals, Hernandez-
Martinez, Cosi, & Voltas, 2012; Zohar, 1999) and 75% of affected
children and adolescents also have comorbid conditions, with
depression, other anxiety disorders, oppositional defiant disorder,
attention-deficit/hyperactivity disorder and Tourette’s disorder
being the most common (Geller, Biederman et al., 2001; Geller
et al., 2000). OCD causes functional impairment and affects family,
social life and academic performance (Piacentini, Bergman, Keller,
& McCracken, 2003). The disorder tends to be chronic with a sub-
stantial proportion of patients still struggling with OCD-symptoms
in adulthood (Micali et al., 2010; Stewart et al., 2004). As many
as 30-50% of adults with OCD report symptom onset in childhood
(Rasmussen, 1990).

CBT in the treatment of OCD entails either exposure and
response prevention (ERP), cognitive therapy (CT) or a combination
of the two. CBT for pediatric OCD has demonstrated to be supe-
rior to various comparison conditions and active medications in a
growing body of randomized controlled trials (RCTs) over the last
fifteen years (McGuire et al., 2015). The robust findings support
CBT as an evidence-based treatment and it is recognized as the
treatment of choice for childhood OCD (AACAP, 2012; NICE, 2005).
There is also empirical support for the use of serotonin reuptake
inhibitor (SRI) medication in treating pediatric OCD. Both tricyclics
(clomipramine) (March, Johnston, Jefferson, Kobak, & Greist, 1990;
DeVeaugh-Geiss et al., 1992) and selective SRIs such as fluoxetine
(e.g.Gelleretal., 2004) and sertraline (March et al., 1998) have been
evaluated in several RCTs. Although SRIs have produced significant

symptom reductions relative to placebo, the yield only moderate
effect sizes as compared to large effect sizes for CBT (e.g. Ivarsson
etal., 2015; McGuire et al., 2015). There is also evidence indicating
that clinical remission after pharmacological treatment is not sig-
nificantly different from placebo (POTS, 2004) and that only 30% of
patients respond to SRIs (Franklin et al., 2011). In line with these
findings, the clinical recommendations are that pharmacological
treatment alone (without CBT) should be offered only if CBT-
therapists are unavailable (AACAP, 2012). However, SRI treatment
in combination with CBT is recommended for patients with moder-
ate to severe symptoms or treatment resistant OCD (AACAP, 2012)
suggesting that there is an additional gain in combining CBT and
SRI compared to CBT alone. The empirical support for this recom-
mendation has been questioned. For instance, Storch et al. (2013)
found no significant difference in treatment effect when comparing
CBT + SRI and CBT +Placebo and recent meta-analyses by Sanchez-
Meca, Rosa-Alcazar, Iniesta-Sepilveda, and Rosa-Alcazar (2014)
and Ivarsson et al. (2015) found that CBT + SRI was not superior to
CBT only. The current meta-analysis will include RCTs of CBT or SRI
or the combination of the two to evaluate and compare the efficacy
of the different interventions. Hence, the results will contribute to
further illuminate the empirical basis of clinical recommendations
in the treatment of OCD.

Previous meta-analyses have also examined treatment for pedi-
atric OCD delivered as CBT, SRIs or the combination of CBT and
SRI. However, many of these have several limitations. First, the
earliest published meta-analyses included both RCTs and non-
RCTs (Abramowitz, Whiteside, & Deacon, 2005; Freeman et al.,
2007; O’Kearney, Anstey, & Von Sanden, 2006). Subsequent meta-
analyses have only included RCTs, but Watson and Rees (2008 ) only
had five CBT-studies, whereas Sanchez-Meca et al. (2014) included
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11, McGuire et al. (2015) had 9, and Skarphedinsson et al. (2014)
had 13, due to various inclusion criteria applied. Our meta-analysis
included 25 CBT-studies, which means that the overlap with the
most recent meta-analyses varies from 36% to 52%, and it has the
most complete coverage of CBT-studies so far.

Systematic evaluations of research methodology are important
in meta-analyses in order to investigate methodology as a modera-
tor of effect size, as there is a chance that such issues may influence
outcome. Furthermore, evaluations of methodology should also
identify common shortcomings in the literature in order to further
develop the quality of research in the field. Although recent meta-
analyses by Sanchez-Meca et al. (2014) and McGuire et al. (2015)
investigated overall methodology as a moderator of effect size, they
did not provide a summary or analysis of methodological quality
in their included trials. We will investigate methodology as a mod-
erator of effect size and add to the current literature by providing
an updated status and analysis of methodological quality in both
CBT and SRI studies allowing for well-funded recommendations for
improvement in future trials.

Background and treatment data may also explain differences
in outcome between studies. Meta-analyses of treatment efficacy
aim to summarize the evidence of the effectiveness of different
treatment methods. One assumes that the possible superiority of
CBT over SRI is caused by the fact that CBT is a more efficacious
treatment than SRI. However, it could be that there are systematic
differences between SRI- and CBT-studies in terms of treatment
data(e.g. attrition) or background data (e.g. pre-treatment severity)
and that these differences affect outcome. Thus, systematic evalu-
ations of treatment and background data are necessary to inform
the field whether differences in effect sizes are attributable to the
actual treatment and not to other variables.

In summary, the current article aims to add important informa-
tion to the literature by providing an updated meta-analysis of the
efficacy of CBT and SRIs in the treatment of childhood OCD. Com-
pared to previous meta-analyses the current analysis aims to give
a more systematic examination of treatment moderators both in
terms of patient and treatment characteristics and a more thor-
ough evaluation of methodological issues. The aims of the present
paper are:

1. To evaluate and compare the efficacy of CBT and SRIs in the
treatment of pediatric OCD, both in terms of primary outcome
measure and response/remission.

. To investigate potential moderators of treatment outcome.

3. To evaluate differences in effect due to type of CBT or type of

SRIs.
4. Toinvestigate whether there are systematic differences between
CBT and SRI trials in terms of background or treatment data.

5. To provide a thorough evaluation of methodological stringency

in CBT and SRI studies.

6. To provide clinical recommendations as well as recommenda-

tions for methodological improvements in future trials.

[\

2. Method
2.1. Literature search

PsycINFO and PubMed were searched from the start of the data
bases to March 1st 2016 with the following search words: Obsessive
compulsive disorder OR OCD AND randomized controlled trial OR
RCT OR random* AND youth OR child* OR adolescent OR pediatric.

All abstracts were read and when there was an indication of a
group of patients receiving the particular cognitive-behavioral or
drug treatment being compared with another condition in a RCT
the full-text was retrieved. Studies using single case designs were

References identified by
literature search: 674

A

After removal of duplicates:
551 abstracts

Excluded based on abstract: 488

A

Full-text articles retrieved: 63

Excluded: 29
-OCD not principal diagnosis: 7
-Nota RCT: 5
-Not using CY-BOCS: 4
-Secondary analysis: 6
-Not testing CBT or SRI: 2
-Not treating children: 3
-Various: 2

Y

A

Included: 34 RCTs

Fig. 1. Flowchart of the inclusion of studies.

excluded since there is no consensus yet regarding the calculation
of effect sizes for these designs. The reference lists in the retrieved
articles were then checked against the database search and any
other articles that might fulfil the inclusion criteria were retrieved.

2.1.1. Inclusion criteria
In order to be included in the review and meta-analysis a study
had to:

e Be published, or in press, in an English language journal.

e Randomly allocate participants to either treatment and control,
or to two or more active treatments.

e Have participants who all were diagnosed with OCD according to
DSM or ICD, and had a maximum age of 18.

e Use Children’s Yale-Brown Obsessive Compulsive Scale (CY-
BOCS) or the Y-BOCS clinician version pre- and post-treatment.
The C-YBOCS (Scahill et al, 1997) is a reliable clinician-
administered 10 item rating scale assessing severity of obsessions
and compulsion.

2.1.2. Exclusion criteria

® OCD not being the principal diagnosis.

e The study is not a RCT.

e The study is not testing a form of CBT or an SRL

¢ The study is not using CY-BOCS or Y-BOCS.

¢ The study is a secondary analysis of a previously published RCT.

Fig. 1 shows a flowchart of the inclusion of studies in the present
meta-analysis, which was conducted according to the PRISMA cri-
teria (Liberati et al., 2009).

2.2. Categorization of potential moderators

2.2.1. Conditions

The various conditions in the RCTs were classified as CBT (var-
ious types of cognitive behavioral treatments exclusively), SRI
(various serotonin reuptake inhibitors), Combo (the combination of
CBT and SRI), Placebo (either pill or psychological, e.g. relaxation),
and WLC (waitlist control).
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2.2.2. Declining participation

Patients who fulfilled diagnostic criteria and were offered par-
ticipation but then declined and those who accepted participation
but did not show up for the first session were counted as decliners.

2.2.3. Attrition

Patients who participated in at least one session but failed to
complete the agreed upon number of sessions were counted as
dropouts. People who completed therapy but did not show up for
the post-treatment assessment were not included in this category.

2.2.4. Type of CBT

Cognitive behavioral treatments were categorized into three
subcategories: ERP with no cognitive therapy, CT with no ERP (but
with behavioral experiments), or the combination (ERP +CT).

2.2.5. Format and parental involvement

Format of therapy was classified as individual, group, or fam-
ily treatment. Degree of parental involvement was classified as
low if parents are not present during sessions but informed about
progress of therapy, moderate if parents are present during some
therapy sessions full-time or only part-time of all sessions and high
if parents are present full-time during all therapy sessions.

2.2.6. Statistical analysis

Statistical analysis was categorized as intent-to-treat (ITT) if all
randomized participants were included in the statistical analysis
and completers if dropouts were deleted.

2.2.7. Reliability of categorizations

The categorizations were done independently by the first and
the second author yielding a mean agreement of 90%. Disagree-
ments were solved after consensus discussions.

2.3. Methodological quality

2.3.1. The psychotherapy outcome study methodology rating
scale (POMRS)

The scale consists of 22 items covering various important
aspects of the methodology in psychotherapy outcome research
(see Ost, 2008). Each item is rated as 0 =poor, 1 =fair, and 2 =good,
and each step has a verbal description of one or more sentences. The
internal consistency of the scale was good with a Cronbach’s o of
0.81.The inter rater reliability of the scale (between the first and the
third author), based on 25% randomly selected studies was ICC(3,
1)=0.92 for the total score. The kappa coefficients on the individual
items varied between 0.50-1.00, with a mean of 0.78, indicating a
good to excellent inter-rater reliability.

2.3.2. Quality rating system (QRS; Moncrieff et al., 2001)

The QRS, consisting of 23 items rated on a 0-2 scale, was used
for the SRI-studies. The third author rated all SRI-studies and 40% of
these were independently rated by the first author. The agreement
between the raters was ICC(3, 1)=0.88. The kappa coefficients on
the individual items varied between 0.40-1.00, with a mean of 0.68,
indicating a good to excellent inter-rater reliability.

2.4. Risk of bias

The first author used the Cochrane Collaboration tool for assess-
ing risk of bias (Higgins, Altman, & Sterne, 2011). The following
domains were rated: random sequence generation, allocation con-
cealment, blinding of participants and personnel (drug studies
only), blinding of outcome assessment, incomplete outcome data,
and selective reporting.

2.5. Meta-analysis

In the current meta-analysis the clinician-administered C-
YBOCS (or Y-BOCS) was used to calculate effect size for each study.
This was the primary outcome measure in the included stud-
ies. When a study presented intent-to-treat (ITT) data these were
used, if not completer data were used. The effect size (ES) was
calculated as: (Myctivetreatment — Mcomparison )/SDpooled, separately for
post- and follow-up assessment. Within-group ES was calculated
as (Mpre — Mpost)/SDpre according to recommendations by Morris
and DeShon (2002). The mean ES was computed by weighting each
ES by the inverse of its variance.

Before pooling the effect sizes we screened for statistical out-
liers, defined as being outside M+2SD. Two (3.9%) of the ESs
were outliers, and winsorising (Lipsey & Wilson, 2001) was used by
reducing outliers to the exact value of M +2SD. The software Com-
prehensive Meta-Analysis, version 2.2.057 (CMA; Biostat Inc., 2006)
was used for all analyses and to correct for small sample sizes
Hedges’s g was calculated. A random effects model was used since
it cannot be assumed that the ESs come from the same population
as studies comparing CBT conditions with waitlist, placebo, medi-
cation and other forms of CBT, and SRI with placebo are included
in the meta-analysis.

Heterogeneity among ES’s was assessed with the Q- and the I-
square statistic. The possibility of publication bias was analyzed
with the trim-and-fill method of Duval and Tweedie (2000) as well
as Egger’s regression intercept (Egger, Davey Smith, Schneider, &
Minder, 1997). Moderator analyses of continuous variables were
carried out with meta-regression and for categorical variables with
sub-group analysis using the mixed effect model.

3. Results
3.1. Description of the studies

3.1.1. Background data

Background data for the 34 included studies (25 CBT, 9 SRI) are
displayed in Appendix Table A.1. The most common country of ori-
gin was USA (21), followed by Great Britain (6), Australia (2), Brazil
(2), and Germany, Holland, and Norway (1 each). The diagnostic
systems used were DSM-IV (28), DSM-III-R (4), and DSM-III (2).
In total 1990 patients participated in the 34 studies. Proportions
of patients who fulfilled inclusion criteria but declined partici-
pation for various reasons were provided by 22 studies (65%). A
significantly higher proportion of CBT- (76%) than SRI-studies (33%)
provided this information (Fisher’s exact probability test, p=0.040,
two-tailed). The declining proportion varied from 0% to 53.3%, with
a mean of 7.4% (SD 9.7) and Mdn of 4.3%. There was no significant
difference between CBT- and SRI-studies in this respect.

Proportion of females was given by 33 studies and the mean was
45.9% (SD 9.3; CBT- 48.8%, SRI-studies 43.9%). The mean age of the
samples varied from 5.8 to 15.0 with a mean of 12.5 (SD 2.1; CBT-
12.4, SRI-studies M 13.0). Only 14 studies (42%) reported age of
onset in their samples and this varied from 5.1 to 13.3 with a mean
of 8.5 (SD 2.1). Percent comorbidity was described by 28 studies
(82%) and it ranged from 11% to 97% with a mean of 54.3 (SD 2.3).
There was a significantly higher (Qperween (df 1)=34.34, p=0.0001)
proportion of patients with comorbidity in CBT- (68.9%) than in SRI-
studies (31.3%). Finally, the mean pre-treatment severity of OCD (on
CY-BOCS) was 24.6 (CBT 24.6, SRI 24.5, Combo 25.6, and placebo
24.9).

3.1.2. Treatment data
Treatment data for the included studies are presented in
Appendix Table A.2, separately for CBT- and SRI-studies. Format
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was individual treatment in 14 studies, family treatment in 9, and
group treatment in two studies. The treatment period varied from
3 to 20 weeks with a mean of 12.7 (SD 3.8). Number of sessions var-
ied from 9 to 14 with a mean of 12.5 (SD 1.6), and the total hours
of therapy ranged from 10 to 22.5, with a mean of 15.4 (SD 4.2).
Follow-up assessment was reported for 15 (60%) of the CBT-studies
with a mean follow-up period of 5.5 (SD 8.0) months. However, for
those studies reporting follow-up assessment the mean was 9.2
months.

In the 9 pharmacological treatment studies comparing active
drug with placebo the following drugs were used: clomipramine
(2), fluoxetine (3), fluvoxamine (2), paroxetine (1), and sertraline
(1). The treatment period varied from 8 to 43 weeks with a mean
of 14.7 (SD 11.3). However, when one outlier with 43 weeks was
reduced to 10 weeks, the mean was 11.0 weeks. The proportion
of patients reporting any side effects varied from 37% to 100% in
the drug conditions (mean 74.9, SD 22.1), and from 12.6% to 86.4%
in the placebo conditions (mean 55.3, SD 28.7). Finally, follow-up
assessment was presented in only one study (Neziroglu et al., 2000)
with a period of 14 months.

3.2. Methodological data

3.2.1. Methodology ratings

Since three CBT-studies used waitlist as control condition item
22 (Equality of therapy hours) could not be rated, and maximum
score would be 42 for these studies. Thus, instead of using the raw
scores we calculated a percentage of the maximum score. The same
was done for the SRI-studies but on the Quality Rating System all
studies could have a maximum score of 46. The means were 56.3
(SD 9.0) for CBT and 68.8 (SD 10.4) for SRI. These means were not
statistically compared since they come from different rating scales.

3.2.2. Risk of bias

The risk of bias categorization is presented in Appendix Table
A.3. It was unclear regarding random sequence generation (56% of
studies) and allocation concealment (79%) since almost all stud-
ies just described that the participants were randomly allocated
without any further information. A low risk of bias was found in
19 studies (56%) concerning blinding of outcome assessment, in
26 studies (76%) regarding incomplete outcome data (they used
intent-to-treat analysis), and all 34 studies when it comes to selec-
tive reporting. Regarding blinding of participants there was a low
risk in 4 (44%) and an unclear risk in 4 SRI-studies.

In order to score the risk of bias a low risk was given 1 point,
an unclear risk 0.5, and a high risk 0. The CBT-studies were scored
on five variables and the SRI-studies on six. Thus, the percentage of
maximum score was calculated in order to compare the two groups
of studies. The mean score for CBT-studies (82.8 +11.4) was sig-
nificantly higher (£(32)=4.43, p<0.0001) than that of SRI-studies
(64.8+7.1), which means that there was a lower risk of bias in
CBT-studies.

3.2.3. Specific methodological issues
3.2.3.1. Statistical power. Using a continuous variable, like CY-
BOCS, and comparing two conditions, as 85% of the studies do, the
following cell sizes are needed to have 80% power for an a-level of
0.05: 26 if a large ES (d = 0.80), 64 if a medium (d = 0.50), and 400 if a
small ES (d=0.20) is expected. A large majority (22, 65%) had a cell
size which was <26, nine (26%) had cell sizes of 26-63, and three
(9%) had cell sizes of 64 or more. The mean cell size at the start of
the studies was 26.8 (SD 22.7).

When dividing the RCTs on primarily CBT- and SRI-studies we
find that 28% of the CBT- and 56% of the SRI-studies had cell sizes of
>26, a non-significant difference (Fisher’s test two-tailed, p=0.22).

3.2.3.2. Reliably diagnosing the participants. Of the 25 CBT-studies
22 (88%) used a diagnostic schedule compared to 2 (22%) of the
SRI-studies, a significant difference (Fisher’s exact test, two-tailed,
p=0.0007). If the 5 studies directly comparing CBT and SRI are
excluded 100% of CBT-studies used interview schedules (Fisher’s
exact test, p=0.0001). Of the 24 RCTs using an interview schedule
only 4 (17%) reported IRR. Three of these (Barrett et al., 2004; Farrell
et al,, 2013; Lewin, Park et al., 2014) found perfect IRR (kappa-
coefficient 1.0) and the forth (POTS, 2004) also had a high x of
0.88.

3.2.3.3. Reliability of the primary outcome measure. The IRR of C-
YBOCS should to be demonstrated in each individual study by
letting an independent rater blindly rerate a proportion (e.g. 20%) of
the interviews. Only 7 studies (21%) reported the IRR for their appli-
cation of CY-BOCS and the reliability coefficients varied between
0.81 and 0.98, with a mean of 0.92. None of the SRI-studies reported
IRR compared to seven (24%) of the CBT-studies, a non-significant
difference (Fisher’s exact test, p=0.149).

3.2.3.4. Independence and blindness of raters. Of the 34 studies in
the current meta-analysis 21 (62%) reported having used indepen-
dent assessors (IAs). In 10 studies (29%) it was unclear whether the
assessor was independent or not, and in two studies the assessors
were not independent. A total of 27 studies (79%) reported that
the assessors were blind. When independence and blindness were
combined 20 (61%) of the studies had assessors who were inde-
pendent and blind, 2 (6%) had assessors who were neither, and 10
(30%) had unclear independence/blindness status. Comparing CBT-
and SRI-studies regarding proportion of studies using independent
assessors (54% and 89%, respectively) and blinded assessors (79%
and 89%, respectively) did not yield significant differences.

3.2.3.5. Adherence and competence ratings. Adherence was
assessed in 11 (44%) of the CBT-studies and competence in
only 4 (16%) of the studies. Various rating scales were used for
adherence and competence in these studies and the reported
means were recalculated as percentage of the scales’s maximum
score. The mean for adherence was 89.6% and for competence
89.0%. The large proportion of studies not assessing these impor-
tant factors means that it is difficult to know if the patients
across the CBT-studies actually received the treatment they were
supposed to get and how competently it was delivered.

3.2.3.6. Credibility ratings. Fully 31 of the 34 studies (91%) were
comparisons between two, or more, active treatments. However,
none of the studies included credibility ratings, and only one
(Lewin, Park et al., 2014) had expectancy ratings. This issue is par-
ticularly important when it comes to studies using a placebo control
condition. Thirteen of the studies had a condition with a psycho-
logical or pharmacological placebo but none assessed credibility.

3.2.3.7. Assessment of response and remission. Only 24 studies (71%)
reported data on response and 16 (47%) on remission. Three differ-
ent criteria were used for treatment response. Eleven studies used
a certain percentage of reduction of the pre-treatment CY-BOCS
score. This varied from 25% (Asbahr et al., 2005) to 40% (Geller,
Hoog et al., 2001), which in CY-BOCS scores corresponded to 4.7
and 10.5 points, respectively. One study used the cutoff score <15
(Skarphedinsson et al., 2015). The second most common criterion
(11) was a 1 or 2 on the Clinical Global Impression-Improvement
scale. Finally, one study (Farrell et al., 2013) used Reliable Change
Index on CY-BOCS without any information of the required change
in points. Concerning remission 12 of the studies used a cutoff score
on CY-BOCS and of these the most common score was <10 (8),
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Table 1
Effect sizes (Hedges’g) on CY-BOCS for all OCD RCTs and divided on comparison
conditions for post-treatment assessments.

Comparison k g-value  95%CI z-value  Q-value P

All studies 42 0.52 0.33-0.72 5.314 192.74 78
All CBT 30 0.53 0.25-0.80 3.744 174.74 83
All SRI 9 0.48 0.26-0.70 4.364 14.1 43
Combo 2 0.80 0.48-1.11 4.974 0.3 0
CBT vs. active Tx 23 0.21 —0.03-0.45 1.71 74.34 70
CBT vs. SRI 5 0.22 —0.08-0.52 1.46 4.7 15
CBT vs. Combo 6 -0.14 -0.41-0.14 -0.97 4.0 0
CBT; vs. CBT, 8 0.03 -0.27-0.32 0.16 12.2 43
CBT vs. Placebo 5 0.93 0.47-1.38 3.96¢ 13.6° 71
CBT vs. WLC 7 1.53 0.95-2.10 5.22d 27.1 78

SRI vs. Placebo 8 0.51 0.31-0.71 4.984 10.9 36

Note: k=number of comparisons. A positive g-value means that the first treatment
in the comparison is better and a negative that the second is better. * p<0.05, ®
p<0.01,€ p<0.001,9 p<0.0001.

followed by <12 (3), and <14 (1). One study used Clinically Signif-
icant Change on CY-BOCS (Farrell et al., 2013), and three (Barrett
et al., 2004; Bolton and Perrin, 2008; Bolton et al., 2011) used free
of OCD-diagnosis as the remission criterion.

A comparison of CBT- and SRI-studies showed that there was
no significant difference regarding proportion of studies assess-
ing response (68% for CBT and 78% for SRI). However, 64% of
the CBT-studies assessed remission, whereas none of the pure
SRI-studies did so, a significant difference (Fisher’s exact test, two-
tailed, p=0.0011).

3.3. Meta-analysis

3.3.1. Attrition

A subgroup analysis of the attrition rates for the different con-
ditions in this meta-analysis yielded a significant Qperween (df
4)=17.13, p=0.002. The dropout rate was significantly lower in
CBT- (12.7%) than in SRI-conditions (23.5%) and placebo studies
(24.7%), but none of the other conditions differed significantly from
each other. A comparison within CBT studies yielded a signifi-
cant Qpegween (df 2)=8.52, p=0.014. ERP (17.8%) had a significantly
higher attrition than CT (5.5%) and ERP+CT (9.9%), which did not
differ significantly.

3.3.2. Primary measure

Table 1 shows the results on CY-BOCS at post-treatment for
all studies and divided on the various types of comparisons. The
overall ES was moderate (g=0.52) but significantly different from
zero. It also had significant heterogeneity, which will be followed
up with moderator analyses (see 3.3.3.) All CBT- (g=0.53) and all
SRI-studies (g=0.48) had similar effect sizes, whereas combined
CBT +SRI treatments (Combo) achieved a large ES (g=0.80). The
latter was, however, based on only two studies. When dividing CBT-
studies on different control groups we find that the effect size was
very large for WLC- (g=1.53) and large for placebo (g=0.93) com-
parisons. The SRI vs. placebo comparison was moderate (g=0.51)
but significant. When CBT was compared to any active treatment,
SRIs, Combo, or a different type of CBT the ESs were small and
non-significant.

A sub-group analysis of type of CBT yielded a non-significant
Qpetween (df 2)=3.85, p=0.146. CT (k=4) had a g=1.04 (95% CI
0.45-1.63), ERP (k=8) g=0.68 (95% CI 0.18-1.18), and ERP+CT
(k=18) g=0.35(95% CI —0.04 to 0.73).

3.3.2.1. Placebo comparisons. A total of 14 studies included placebo
control groups (SRI 9, CBT 5). The overall ES for these stud-
ies (g=0.68, 95% CI 0.46-0.90) was significantly different from
zero (z=6.02, p=0.0001) and significantly heterogeneous (Q = 36.5,

Table 2
Moderator analyses of the overall effect size of OCD RCTs at post-treatment.

Variable k Point est. z-value p-value
Mean age at treatment 34 —0.0098 —4.01 0.001
3 child studies deleted 31 0.0012 0.31 0.759
Pre-treatment CY-BOCS score 34 —0.0064 —2.26 0.024
CBT-studies 25 -0.0187 -5.36 0.001
CBT vs. placebo 5 0.0280 2.46 0.014
SRI-studies 9 0.0160 2.89 0.004
Methodology scores CBT 25 0.0573 3.30 0.001
Methodology scores SRI 9 —0.0086 —0.45 0.653
Risk of bias (all studies) 34 0.0038 1.16 0.245
Percent declining participation 28 —0.0011 -3.91 0.001
Percent females 33 0.0054 0.90 0.367
Percent total comorbidity 29 0.0034 1.83 0.067
Percent anxiety comorbidity 27 0.0076 3.90 0.001
Percent on current drug Tx (CBT) 24 0.0007 0.43 0.667
Weeks of treatment 34 —0.0254 -1.95 0.051
1 outlier modified 33 -0.0166 -1.03 0.302
Number of sessions (CBT) 25 0.0087 0.22 0.825
Total hours of Tx (CBT) 25 —0.0015 -1.08 0.281
Intensity (CBT) 25 —0.0098 -1.38 0.167
Attrition total 34 —0.0005 -1.31 0.189
Attrition primary Tx 34 —0.0005 -1.19 0.233
Attrition comparison 34 —0.0005 -1.34 0.179

12 =64%). A subgroup analysis using mixed effects found no signifi-
cant difference (Qpetween = 2.65, p =0.10) between SRI- (g=0.52) and
ERP-studies (g=0.93).

3.3.2.2. SRI-studies. A sub-group analysis within the SRI-studies
yielded a significant Qpetween (df 4)=9.98, p=0.041. The different
SRIs had the following ES: Clomipramine 1.12, Fluoxetine 0.52,
Paroxetine 0.52, Sertraline 0.28, and Fluvoxamine 0.05. However,
there was only one study each on Paroxetine and Sertraline. When
these were deleted the difference was still significant (Qpetween (df
2)=6.50, p=0.039).

3.3.2.3. Family-based CBT. There were a total of 10 family-based
CBT (FCBT) comparisons yielding a large ES (g=0.92, 95% CI
0.32-1.52) which was significantly different from zero (z=3.02,
p=0.003) and heterogeneous (Q=281.9, 2 =89%). Subgroup analy-
sis showed that FCBT was significantly better than placebo (k=4,
g£=0.93) but not better than individual CBT (k=2, g=0.24) in head-
to-head comparisons (Peris & Piacentini, 2013; Reynolds et al.,
2013).

3.3.3. Moderator analyses

Continuous variables on which at least 75% of the studies pro-
vided information were analyzed with the meta-regression module
in the CMA program using the fixed effects analysis (see Table 2).
Mean age of the study sample was a negative moderator, i.e. lower
ESwithincreasing age. However, when the three studies which only
had children in the age range 3-8 were deleted from the analysis
age was no longer a significant moderator. Pre-treatment CY-BOCS
score was also a significant negative moderator, i.e. lower ES with
increasing OCD severity. Analyzing this variable separately for CBT-
and SRI-studies we find opposite patterns; it was a negative mod-
erator in CBT-studies but a positive moderator in SRI-studies, i.e.
higher ES with increasing OCD severity. Since the SRI-studies all
have placebo control we did a separate analysis with only placebo
controlled CBT-studies and found that pre-treatment CY-BOCS
score was a positive moderator, i.e. the same result as for SRI-
studies. The methodological quality score of the CBT-studies was
also a significant positive predictor of ES. However, for SRI-studies
methodological quality was a non-significant negative moderator.
Risk of bias was not a significant moderator, neither for all studies,
nor for CBT- and SRI-studies separately. Percent of eligible patients
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Table 3 Table 4
Subgroup analyses of the overall effect size of OCD RCTs at post-treatment. Proportions of response and remission at post-treatment.

Variable k g 95% CI Qp-value  p-value Comparison Measure k Proportion 95% CI z-value* Q-value I?

Type of comparison 7.17 0.007 CBT Resp. 20 69.6% 61.7-76.5 4.644 37.6> 50
Active treatment 33 0.36 0.18-0.53 Rem. 22 52.7% 46.0-59.3 0.80 413> 49
Passive control 9 1.21 0.61-1.81 SRI Resp. 12 48.9% 40.7-57.1  -0.27 30.1> 63

Type of data analysis 0.00 0.961 Rem. 2 241% 14.2-37.9 -3.45¢ 0.2 0
Completer 4 0.53 0.08-0.99 CBT+SRI Resp. 6 66.1% 56.1-74.9 3.09P 2.6 0
Intent-to-treat 38 0.52 0.31-0.72 Rem. 5 49.1% 31.8-66.6 -0.10 8.5 53

Treatment format 0.81 0.369 Placebo Resp. 10 29.3% 23.5-359 -5.744 16.4 45

(CBT) Rem. 4  14.7% 7.2-27.9 —4.264 3.2 6
Individual 20 0.42 0.15-0.68 WLC Resp. 2 13.0% 3.3-39.7 -251° 0.3 0
Family 9 0.72 0.12-1.32 Rem. 4 10.1% 3.8-240 -4.154 1.0 0

pegree of parental 2.06 0.356 Note: k=number of comparisons, *Test if significantly different from 50%,

involvement (CBT) Resp. =response, Rem. = remission. *p <0.05, °p<0.01, °p<0.001, 4p <0.0001
Low 7 0.78 0.40-1.17 ’ ’ ’ : o o U ’ .
Moderate 18 0.40 0.05-0.76
High 7 0.66 0.03-1.28

Assessment of 0.33 0.566 At follow-up response data were provided by only 8 CBT-

adherence (CBT) conditions, 2 Combo, and 1 SRI condition. The response rates were
Yes 13065 014-1.16 79.7% for CBT, 69.5% for Combo, and 60.0% for SRI, a non-significant
No 20 048 0.22-0.74 ; .

Assessment of 0.004 0.951 difference (Qpetween (df 2)=1.26, p=0.53). Even if the follow-up

competence (CBT) response rates are nominally higher than the post rates when post
Yes 3 057 -040-1.54 and follow-up response rates were compared the sub-group anal-
No 30 0.54 0.27-0.81

Note: k=number of comparisons, Q, =Q between subgroups.

declining to participate in the RCT was a negative moderator of ES.
Of the remaining variables analyzed weeks of treatment was a neg-
ative predictor, but this was entirely due to one outlier (Neziroglu
et al., 2000) with 43 weeks for the Combo treatment. When using
the number of weeks for the SRI condition in that study the modera-
tor was no longer significant. Proportion of females, of comorbidity,
of patients on drug treatment for OCD during the CBT study, treat-
ment variables (for CBT), and attrition rate did not significantly
moderate the ES. However, the proportion of comorbid anxiety
disorders was a positive moderator of ES.

For categorical variables sub-group analysis (mixed effects) in
the CMA program was used (see Table 3). The only variable that
turned out significant was type of comparison group with passive
control (WLC) yielding significantly higher ES than active controls.
However, there was no difference between studies using ITT- or
completer analysis. Within CBT-studies, treatment format, degree
of parental involvement, and whether or not adherence to the
manual or therapist competence was assessed did not affect ES
significantly.

3.3.4. Publication bias

The possibility of publication bias was investigated, using Duval
and Tweedie’s trim-and-fill method and Eggers regression inter-
cept. For all studies, CBT studies, SRI studies, and all the subsequent
comparisons publication bias turned out not to be a problem. In 6 of
the 9 comparisons no study was trimmed and in 3 only 1 study was
trimmed. In no case was Eggers regression intercept significant.

3.3.5. Response

The results regarding response to treatment are shown in
Table 4. The subgroup analysis yielded a significant Qpegween (df
4)=70.40, p<0.0001. CBT- (69.6%) and Combo- (66.1%) had signif-
icantly higher response rates than SRI-conditions (48.9%), placebo
(29.3%),and WLC (13.0%). The response rate for SRI was significantly
higher than that for placebo and WLC, which did not differ from
each other. A comparison within CBT-studies yielded a significant
Qbetween (df 1)=6.44, p<0.011; ERP+CT (77.8%) had a significantly
higher response rate than ERP (60.9%). A comparison within SRI-
studies did not yield a significant difference between clomipramine
(56%) and SSRIs (48%).

ysis showed no significant differences for any of the sub-groups.

3.3.6. Remission

Concerning remission (see Table 4) the sub-group analysis
showed a significant Qperyween (df 4)=41.29, p<0.0001. CBT- (52.7%)
and Combo- (49.1%) had significantly higher remission rates than
SRI-conditions (24.1%), placebo (14.7%), and WLC (10.1%). SRI,
placebo, and WLC did not differ from each other on this measure.
A comparison within CBT-studies did not show a significant differ-
ence between ERP (46.8%), CT (54.1%), and ERP + CT (55.3%).

At follow-up 11 CBT-conditions and only one Combo-condition
provided remission data. The remission rate was 66.3% for CBT and
69.2% for Combo. Sub-group analysis comparing post and follow-
up remission rates for CBT-conditions (k =33) yielded a significant
Qpetween (df 1)=6.38, p=0.012, indicating that the remission rate
increased from post to follow-up assessment, approximately 9
months later.

3.3.7. Within-group effect size

The within-group effect sizes are shown in Table 5. For all con-
ditions combined the ESs was very large and significantly different
from zero both at post-treatment (g=1.35) and follow-up (g=2.66)
assessment. The overall ES doubled from post to follow-up, which is
primarily due to the fact that placebo- and WLC-conditions are not
included at follow-up since they are treated after post-assessment.
When post-treatment and follow-up ESs were compared the differ-
ence was nonsignificant for CBT-conditions (Qperween (df 1)=1.05,

Table 5
Within-group effect sizes (Hedges’ g) for all treatment conditions at post-treatment
and follow-up assessments.

Comparison Time point k g-value 95%CI z-value Q-value I?

All Post 74 135 1.24-1.47 23.18¢ 611.2¢ 88
conditions  F-up 24 266 231-301 1475¢ 6279 80
Post 32 243 217-269 1828¢ 8779 66
CBT F-up 20 2.68 229306 1372¢ 5369 65
Post 16 150 130-1.70 15049 330 58
SRI F-up 1 171 044-298 264> 0 0
Post 8 254 187-322 7394 2644 73
Comb. F-u 3 358 221-494 5130 35 43
p . . X . .
Placebo*  Post 13 084 064-103 8224 397 70
WLC* Post 5 022 -013-057 122 101% 60

Note: k=number of comparisons, ?p < 0.05, °p <0.0001, °p < 0.0001, 4p <0.0001, *No
follow-up assessment.
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p=0.31), for SRI-conditions (Qpetween (df 1)=0.06, p=0.81), and for
Combo conditions (Qperween (df 1)=2.50, p=0.11).

Sub-group analysis of the effect sizes at post-treatment yielded
a significant Qpepween (df 4)=142.53, p<0.0001. CBT (g=2.43) and
Combo (g=2.54) had significantly higher ES than SRI (g=1.49),
placebo (g=0.84), and WLC (g=0.22). The ES for SRI was signif-
icantly higher than those of placebo and WLC, and placebo had
a higher ES than WLC. The sub-group analysis of follow-up ESs
yielded a non-significant Qpetyeen (df 2)=3.88, p=0.144.

In order to evaluate if pre-treatment OCD-severity influenced
the within-group ES meta-regression analysis was used. For all
CBT-conditions (k=32) the point estimate of the slope was positive
and significant (z=2.72, p=0.0065) indicating larger ES as severity
increased. For the Combo conditions (k=9) there was a significant
negative point estimate of the slope (z=-2.26, p=0.024) indicat-
ing smaller ES as severity increased, whereas it was negative but
nonsignificant (z=-1.52, p=0.13) for the SRI-conditions (k=14).

4. Discussion

The aim of the present study was to provide an updated meta-
analysis of the efficacy of CBT and pharmacological treatment of
pediatric OCD. This is the largest meta-analysis in the field to date
with 34 included RCTs, 25 of which were CBT- and 9 pure SRI-
studies. The results from the current study support findings from
previous meta-analyses by demonstrating that both CBT and SRI
are efficacious interventions in the treatment of pediatric OCD.

4.1. Treatment efficacy

The mean effect sizes for CBT (g=0.53), SRI (g=0.48), and com-
bined treatment (g=0.80) all reached statistical significance hereby
demonstrating their efficacy in the treatment of pediatric OCD. The
mean effect size for SRIs (0.48) is consistent with the results of
Watson and Rees (2008) and McGuire et al. (2015) who found effect
sizes of 0.48 and 0.50, respectively. In order to compare our results
for CBT with previous meta-analyses we have to combine the ES
for WLC- (g=1.53) and placebo comparisons (g=0.93), yielding a
mean of 1.28. Watson and Rees (2008) got 1.45, Sanchez-Meca
et al. (2014) 1.74, and McGuire et al. (2015) 1.21. The higher ES
of Sanchez-Meca et al. is probably due to fewer studies than the
present meta-analysis and a different formula for calculating ES.

Further, our results showed that within-group ES were very
large for all conditions, and CBT and Combo had significantly higher
ES than SRIs. Thus, our results are consistent with those of previous
meta-analyses (e.g. Sanchez-Meca et al., 2014) in demonstrating
the superiority of CBT over pharmacological treatment.

The present meta-analysis also investigated the efficacy of CBT
and SRI in terms of treatment response and remission. CBT (69.6%),
SRI (48.9%) and Combo (66.1%) all had significantly higher response
rates than placebo (29.3%) and waitlist controls (13.0%), and CBT
and Combo had significantly higher response rates than SRI. The
findings are consistent with the results of McGuire et al. (2015). In
terms of remission our results showed that about half of all patients
in CBT- (52.7%) and Combo studies (49.1%) no longer met diagnos-
tic criteria after treatment, whereas remission rate in SRI-studies
(24.1%) was not significantly different from that of placebo (14.7%)
and waitlist controls (10.1%). There is no doubt that CBT and SRIs
reduce symptom severity, but it is noteworthy that the remission
rate in SRI-studies was not significantly different from non-active
treatment, and that 75% still met diagnostic criteria for OCD post
treatment.

For the CBT-studies we also investigated whether there was a
difference in treatment efficacy depending on the subtype of CBT
applied. We found a larger ES for CT-studies than for ERP and

ERP +CT, but the difference was not significant and may be biased
by a variety of comparison conditions. When comparing family-
based CBT and individual CBT we found no significant difference, a
finding consistent with that of McGuire et al. (2015). For the SRI-
studies there was a significant difference in ES due to the type of
drug. Clomipramine yielded higher ES than the various SSRIs, which
corroborates the finding reported by Sanchez-Meca et al. (2014).

4.2. Moderators

Some characteristics of the patient sample were found to be
significant moderators of treatment outcome; age, baseline sever-
ity, proportion declining participation, and proportion of comorbid
anxiety disorders. The significant association between age and ES
was, however, completely due to the three studies of very young
patients (age 3-8); when excluding these studies age no longer
moderated ES. Further research on the youngest age group is nec-
essary to find out whether the relatively large effect sizes in these
studies were caused merely by low age or by other factors. Still,
for the older children in the age range 8-18, the findings from
the current and previous meta-analyses (e.g. McGuire et al., 2015;
Sanchez-Meca et al., 2014) indicate that age does not moderate
outcome.

When analyzing all the studies together we found that pre-
treatment OCD severity moderated ES negatively, i.e. lower ES
was associated with increasing severity. Separate analyses showed
that for the CBT-studies increasing severity was associated with
lower ES, but in the SRI-studies the effect was opposite. The use
of different comparison conditions explains this finding. Since all
drug studies used placebo controls we analyzed CBT-studies with
placebo controls and for this subgroup there was a positive associ-
ation between severity and ES. McGuire et al. (2015) also included
baseline OCD-severity as a potential moderator but did not find a
significant association. This may be due to the smaller number of
comparisons (10) compared to the present meta-analysis (34).

Further, when analyzing within-group ES for the CBT- condi-
tions, we found that higher pre-treatment severity yielded larger
ES. This finding suggests that CBT is even more effective in sam-
ples with severe OCD. The opposite effect was found for SRI and
Combo treatment; high severity at pre-treatment was associated
with smaller effect sizes. However, this finding should be inter-
preted with caution as the effect for SRI-studies was not significant
and for Combo studies it was based on only two studies.

Proportion of participants declining participation in the RCT was
a significant negative moderator for ES; the larger proportion of
patients declining, the smaller the ES. There are no obvious explana-
tions for this finding and the issue is poorly investigated in previous
therapy research in general, and in the treatment of childhood OCD,
in particular. Our recent meta-analysis on CBT for adult OCD (Ost
et al., 2015) did investigate proportion of patients declining as a
possible moderator but found no significant relationship between
the proportion of patients declining and ES.

Total proportion of comorbidity was not a significant modera-
tor, but increasing proportion of comorbid anxiety disorders was
associated with larger ES. McGuire et al. (2015) also found the same
thing in CBT-studies with placebo as comparison. They suggest that
this finding may be explained by a more robust CBT response in
OCD patients with comorbid anxiety disorders as a result of a more
fear-based psychopathology.

For CBT-studies higher methodological quality score was asso-
ciated with higher ES. This is important and indicates that it pays
off to focus on designing a study with stringent methodology. It
runs counter to the meta-analysis on acceptance and commitment
therapy by Ost (2014) who found that the methodology score was
a negative moderator, i.e. higher score was associated with lower
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ES. For the SRI-studies in the present meta-analysis, we found that
methodological quality was not significantly associated with ES.

For CBT-studies the degree of parental involvement or treatment
format (individual, family or group) did not affect ES significantly.
The results from the current study show that CBT for pediatric
OCD is effective when delivered in different formats, and that
the active involvement of parents is not a crucial factor for the
treatment effects. This finding is consistent with the findings of a
meta-analysis on the effect of parental involvement in the treat-
ment of anxiety disorders overall by Thulin, Svirsky, Serlachius,
Andersson, and Ost (2014) who found no significant difference
between parent-involved treatment and child-only treatment, but
a trend in favor of child-only.

4.3. Background data

There were no significant differences between CBT- and
SRI-studies in terms of mean age, proportion of females, and pre-
treatment severity. There was no significant difference in declining
rate (7.4% overall) between CBT- and SRI-studies, and a signif-
icantly higher proportion of CBT-studies (76%) than SRI-studies
(33%) providing this information. A comparison with our meta-
analysis onadult OCD (Ostetal.,2015) shows similar proportions of
CBT-studies providing information on declining rate, 86% and 76%,
respectively, buta higher declining rate in the adult (15%) compared
to child (7.5%) studies.

The proportion of patients with comorbidity was significantly
higher in CBT-studies (68.9%) than in SRI-studies (31.3%). Together
with the higher proportion of SRI-studies not disclosing the declin-
ing rate means that the samples in SRI-studies may be more highly
selective than CBT-samples since an unknown proportion of poten-
tial participants are not included as they may prefer psychological
treatment. Such a preference is illustrated by the study of Lewin,
McGuire, Murphy, and Storch (2014).

4.4. Treatment data

Pharmacological treatment studies had significantly higher
attrition rate than CBT-studies. This finding is consistent with pre-
vious meta-analyses which also found higher attrition rates in
the SRI-studies (McGuire et al., 2015; Sanchez-Meca et al., 2014,
Watson & Rees, 2008). CBT- and SRI-studies had similar treatment
periods with a mean of 12.5 and 14.7 weeks, respectively. Only one
of the SRI-studies (11%) reported follow-up data (Neziroglu et al.,
2000), whereas 60% of CBT-studies did so. The meta-analysis on
adult CBT-studies (Ost et al., 2015) found that 81% had follow-up
assessment. The lack of follow-up in the pharmacological studies
makes it impossible to evaluate the long term effect of SRIs in the
treatment of OCD, with or without continued medication, and there
is an urgent need for more knowledge about the distinct long-term
efficacy of CBT- and SRI-treatment.

4.5. Methodological data

Sanchez-Meca et al. (2014) found that pharmacological stud-
ies (5.5) had a higher score than CBT-studies (4.9) on their 6-item
methodology quality scale, but they did not indicate if that differ-
ence was significant. The scales used in the current study evaluate
the studies more thoroughly and include important methodologi-
cal issues such as the reliability of the diagnostic procedure or the
severity of the disorder. In our opinion the use of more compre-
hensive scales in the current study gives a better reflection of the
methodological quality in the field.

Specific methodological issues were investigated and we found
that CBT-studies (88%) to a significantly higher degree than SRI-
studies (22%) used a validated semi-structured interview schedule

to diagnose the participants. Only four (16%) of the CBT-studies
and none of the SRI-studies reported IRR. A recent meta-analysis
on OCD-treatment for adults (Ost et al., 2015) also found that IRR
was rarely reported and it seems to be a common methodological
weakness in this research area.

The use of standardized diagnostic instruments is also important
to enable the reliable assessment of potential comorbid disorders.
CBT-studies reported significantly higher proportion of comorbid-
ity than SRI-studies and because of the low degree of applying
diagnostic schedules in SRI-studies it is difficult to know if this was
due to a real lower comorbidity rate in the SRI-studies, and/or if it
was a result of poor assessment of comorbid disorders.

The validity of the outcome measure depends on the use of
blinded and independent assessors. If the assessor has a specific
interest in the results, a belief that one treatment is better than
the other, or knowledge of which treatment the patient has been
given, this might affect the judgment and threaten the validity of
the results. There were no significant differences between SRI- and
CBT-studies on the use of independent and blinded assessors; 62%
of the studies reported having used an independent assessor and
79% reported that the assessor was blinded. Although there is room
for improvement in this respect, it is encouraging that the majority
of the included studies used blinded assessors. However, it should
be self-evident that RCTs in OCD also assess the IRR of the outcome
measure; itis not enough to refer to the original psychometric study
of the CY-BOCS. None of the SRI-studies reported IRR compared
to four of the CBT-studies (16%). A similar proportion (19%) was
obtained in the adult meta-analysis (Ost et al., 2015).

Another important methodological issue is the assessment of
response and remission. In total 71% of the studies reported
response rate, and there were no significant difference between
CBT- and SRI-studies in this respect. The total percentage of stud-
ies reporting remission was only 47 (all of them were CBT-studies);
none of the pure SRI-studies provided this information. There is also
a major challenge regarding the inconsistency of the criteria used
to evaluate response and remission, and there is a need for consen-
sus on this issue to enable accurate analyses on the percentage of
patients likely to respond to treatment. Mataix-Cols et al. (2016)
proposed a response definition of >35% reduction on CY-BOCS and
a remission definition of no longer meeting criteria of a structured
diagnostic interview or <12 on CY-BOCS plus a CGI-Severity rating
of 1 or 2.

4.6. Treatment of moderate-severe OCD

The American Academy of Child and Adolescent Psychiatry
(2012) Committee on quality issues recommends the combina-
tion of SSRI and CBT for patients with moderate to severe OCD.
Sanchez-Meca et al. (2014) supported this conclusion in their meta-
analysis, without finding any significant difference in ES between
CBT (d=1.74) and Combo (d=1.71). However, the empirical basis
for this recommendation is weak. We found the following results
on this issue: (1) Combo vs. CBT comparisons g=0.14, (2) Response
rate Combo 66%, CBT 70%, (3) Remission rate Combo 49%, CBT 53%.
(4) Within-group effect size Combo 2.54, CBT 2.43. None of these
differences were significant. While proportion of comorbidity over-
all was not a significant moderator, proportion of comorbid anxiety
disorders was a significant positive moderator. Furthermore, pre-
treatment CY-BOCS score was a significant positive moderator for
the within-group ES in CBT-, but a significant negative moderator
in SRI-studies.

The meta-analysis of Ivarsson et al. (2015) on SRI for OCD in
children also concluded that “We find no support in the litera-
ture we reviewed that moderate to severe OCD should be treated
with COMBO from the start as recommended in the US AACAP
parameter” (p. 101). Based on their results and ours CBT should
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be recommended as the first-line treatment irrespective of comor-
bidity and pre-treatment severity.

4.7. Limitations

A meta-analysis is never better than the included studies and
we cannot conclude how effective CBT, SRI or Combo would be for
patients not included in RCTs. It might me that OCD-patients with
the highest severity and certain types of comorbidities never apply
for treatment in a RCT and, thus, the treatments are not tested for
these patients. Another limitation of the current meta-analysis is
the exclusion of RCTs not using the interview-version of CY-BOCS
(or Y-BOCS). However, only four studies were excluded for this rea-
son and it is unlikely that they would have changed the outcome
had they been included. A third limitation is that none of the SRI-
studies provided data on remission and only one had follow-up
assessment. A final limitation is that multiple comparisons were
done without correction, since this is not included in the applied
software.

4.8. Clinical implications

Based on our systematic review and meta-analysis the following
clinical implications can be offered. CBT leads to better treatment
effects than SRIs and should be the first-line treatment for youth
with OCD. There is no additional gain in combining CBT and SRI
compared to CBT alone since the combination does not lead to bet-
ter effects for moderate-severe OCD. However, adding CBT to SRI
leads to a better effect than that of SRI alone. The format of CBT
(individual, group, family) does not seem to affect the outcome
and neither does the degree of parental involvement in the ther-
apy. Finally, the treatment effects are maintained or furthered at
follow-up.

4.9. Recommendations for future research

Based on the methodological review conducted in the present
meta-analysis we offer some suggestions for improved method-
ological stringency to consider when planning future RCTs.

e Do a proper power analysis before starting a RCT and adjust
the design accordingly. The field does not learn much from
underpowered RCTs yielding non-significant differences on the
primary outcome measures.

e Assessment of severity of OCD-symptoms with the CY-BOCS

should be conducted by trained, independent, and blinded asses-

sors, and IRR should be reported based on a random sample (20%)

of all assessed participants.

Provide data on treatment response and remission rates in the

conditions.

Carry out short- and long-term follow-up of the treatment effects.

Use a psychometrically evaluated interview schedule for diag-

nostic purposes and report IRR.

Provide information on the number of declining patients and their

reasons.

¢ Assess medication at inclusion and report it.

Use a proper random sequence generation and describe the con-

cealment of allocation.

e Assess credibility when two, or more, active treatments are com-
pared.

¢ Videotape therapy sessions and assess therapists’ adherence to
the manual used and their competence in carrying out the treat-
ment.

e Use three (or more) therapists with proper training and random-
ize patients, not only to condition, but also to therapist in order
to enable analysis of therapist effect.
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