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Abstract 

Background: Based on the current state of research regarding the treatment in pediatric obsessive–compulsive 
disorder (OCD), cognitive behavioral therapy (CBT) (in severe cases with additional pharmacotherapy) is considered as 
the first-line treatment according to internationally recognized guidelines. Research is mostly based on randomized 
controlled trials (RCTs; efficacy research). Thus, examined treatment conditions, especially the treatment duration, and 
patients’ characteristics do not necessarily correspond to those found within routine care. Studies showed CBT pack-
ages as a whole to be efficacious, but less is known about the effects of individual CBT components. Furthermore, 
effects on comorbid symptoms or psychosocial impairment have been often neglected and different rater perspec-
tives have been hardly considered in previous research.

Methods: This effectiveness study aimed to examine the effects of multimodal CBT in children, adolescents, and 
young adults (age 6–20 years) with OCD (n = 38) within routine care. Effects on obsessive–compulsive and co-existing 
symptoms were evaluated in a within-subject design by comparing changes during the assessment phase with 
12-week standard treatment and with individually tailored extended treatment. Additionally, within the standard 
treatment, non-exposure treatment was compared to exposure treatment. Multi-informant assessment was applied, 
and the analyses included multilevel modeling and t-tests for pre-post comparisons.

Results: During the standard treatment and extended treatment, obsessive–compulsive symptoms, strain, and 
functional impairment significantly decreased. Moreover, a significant reduction of overall comorbid symptoms 
emerged, particularly regarding internalizing symptoms, including anxiety and depression. Comparisons of treatment 
components indicated that adding exposure with response prevention (ERP) has an additional positive effect. Clinical 
improvement and remission rates increased considerably when more treatment sessions were provided.

Conclusions: These results suggest that improvement after an initial 12-week course of treatment may not allow for 
the prediction of non-responders/non-remitters and for the termination of treatment. Overall, the findings show that 
results from randomized controlled trials are transferrable to routine care.
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Background
The number of treatment outcome studies for pediatric 
obsessive–compulsive disorder (OCD) has increased in 
recent years. On the whole, the study findings demon-
strate the efficacy of cognitive behavioral therapy (CBT) 
and pharmacotherapy in reducing OCD symptoms as 
well as the superiority of CBT compared to medication 
alone [1–4]. A combination of pharmacotherapy and 
CBT has also shown better results than pharmacotherapy 
as an individual treatment [2, 5, 6]. Based on these stud-
ies, CBT (in severe cases with additional pharmacother-
apy) is considered as the first-line treatment according to 
internationally recognized guidelines [7, 8].

Nevertheless, there are still some issues regarding 
treatment research in pediatric OCD that need to be fur-
ther investigated:

Most of the reported CBT effects are based on change 
scores and effect sizes. These do not necessarily describe 
the clinical relevance of post-treatment OCD symp-
toms, such as end-state functioning and extent of recov-
ery, which are of particular interest for patients, parents, 
and clinicians [9]. Some studies investigated remission, 
reporting rates of 50 to 60% (e.g. [3, 4]). Thus, despite 
large pre-post effect sizes, almost half of patients still suf-
fer from OCD symptoms in a clinical range at post-treat-
ment. Moreover, barely any studies have examined rates 
of reliable change as defined by Jacobson & Truax [10].

Furthermore, the majority of studies analyzed CBT 
packages as a whole, which include several treatment 
components like psychoeducation, exposure with 
response prevention (ERP), and parent management 
training. As such, there is only limited evidence regard-
ing the “active ingredients” of the treatment (e.g. [11]). 
A small number of studies focusing on individual CBT 
components showed that both CBT variants (cognitive 
therapy and ERP) result in significant reductions in OCD 
severity [12–14]. In contrast to previous meta-analyses, 
Rosa-Alcázar et  al. [15] demonstrated that the most 
promising treatment packages are those which include 
ERP, cognitive strategies and relapse prevention.

Meta-analyses by Abramowitz et  al. [9]), Sánchez-
Meca et  al. [2] and Rosa-Alcázar et  al. [15] found that 
CBT also has effects on co-existing symptoms such as 
anxiety and depression as well as functional impairment. 
However, most research projects only evaluated the 
treatment effects on OCD symptoms, while the effects 

on comorbid symptoms or psychosocial impairment have 
been neglected. It is especially important to investigate 
the effects of CBT on psychosocial functioning and other 
OCD-related problems given that patients with OCD 
suffer severe functional impairment [16] and show high 
comorbidity rates, especially with anxiety and depressive 
symptoms (e.g. [17, 18]).

Moreover, Abramowitz et al. [9] pointed out that most 
of the OCD-related outcome measures in studies pub-
lished in recent years were interviewer-based. However, 
the need for multimodal assessment integrating parents’ 
and patients’ perspectives is stressed due to low correla-
tions between these raters (e.g. [19, 20]).

The current state of research is mostly based on ran-
domized controlled trials (RCTs; efficacy research), but 
efficacy research usually includes highly selective study 
samples. It is therefore questionable whether the sam-
ples examined are representative of “real patient popula-
tions”, because among other things, patients are usually 
recruited through advertisements and not spontaneously 
referred for treatment [21]. Moreover, such trials exclude 
patients with comorbidities commonly associated with 
OCD like depressive disorders, or patients with previ-
ous treatment attempts [22]. Therefore, the following 
question arises: To what extent can results from efficacy 
studies be generalized to routine clinical practice? (e.g. 
[21, 23, 24]). There are at least some studies examining 
the effectiveness of manual-based CBT in clinical routine 
care, which demonstrated treatment effects on pediatric 
OCD comparable to those from RCTs [25–29].

As a further shortcoming, the treatments evaluated to 
date have a median duration of approximately 12 weeks 
and a total duration of around 15.5 h [15], which does not 
correspond to the average number of intervention hours 
(27 to 55) implemented in psychotherapy treatment as 
usual [30]. Therefore, effects of extended treatments are 
largely unknown, although some studies have reported 
evidence in this regard. For instance, Sánchez-Meca et al. 
[2] showed that the magnitude of interventions (total 
number of treatment hours) was associated with larger 
effect sizes. Several recent studies demonstrated the 
effect of extended treatments beyond a treatment length 
of 7 weeks [31] and 14 weeks [32] and on long-term sta-
bility [33]. The present study aimed to systematically 
examine the effects of (a) a standard 12-week treatment 
period with the two treatment phases non-exposure and 

Trial registration number This study was registered retrospectively at the German Clinical Trials Register (https:// drks. de/ 
search/ de/ trial/ DRKS0 00300 50).
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exposure CBT, and (b) an extended treatment option for 
children, adolescents, and young adults with insufficient 
symptom improvement. Thus, the CBT treatment was 
examined in a broad sample including the range of ages 
(6–20 years) encountered within routine care in children 
and adolescents. The standardized treatment was tailored 
individually regarding treatment duration and depending 
on age and problem constellation, the involvement of the 
parents and the chosen therapeutic materials could vary. 
The effects were assessed with (c) multiple-informant 
outcome measures regarding (d) OCD, comorbid symp-
toms and functional impairment in (e) patients referred 
to a university-based outpatient clinic (routine care). 
Additionally, clinical significance, including remission 
rates and reliable changes, were investigated.

Methods
Inclusion criteria
The study included children, adolescents and young 
adults (possible age: 4–21 years) with an ICD-10 diagno-
sis of OCD (F42.x), assessed in a semi-structured clini-
cal interview with the patient and the parents using the 
Diagnostic Checklist for OCD (DCL-ZWA; [34]). Moreo-
ver, OCD severity had to be constantly high during the 
six-week assessment phase (t0-t1; see “Study design and 
treatment” section), as measured by the German ver-
sion of the Children’s Yale-Brown Obsessive–Compul-
sive Scale (CY-BOCS-D; [35]) and at least in a moderate 
range (CY-BOCS-D total score ≥ 16; [36]). OCD had 

to be the primary diagnosis according to clinical judge-
ment, and other symptoms were not allowed to be more 
prominent, but cases with comorbid disorders were not 
excluded. Comorbid symptoms were assessed based on 
standardized questionnaires (see Table 1). OCD-specific 
medication was allowed if no change in dosage or medi-
cation was planned throughout the study period. Further 
inclusion criteria were IQ ≥ 80 assessed with a standard-
ized intelligence test, outpatient CBT had, according to 
clinical judgement, to be feasible and indicated, no other 
psychotherapy was permitted throughout study partici-
pation, and patients and parents had to provide written 
informed consent for study participation.

Participant recruitment
Patients were recruited during their initial consulta-
tion at the School for Child and Adolescent Cognitive 
Behavior Therapy at the University Hospital Cologne. All 
patients had been referred to the outpatient clinic within 
routine care. If OCD symptoms were prominent, patients 
and parents were informed about the study and asked to 
participate. Patients were included between August 2010 
and January 2016.

Study design and treatment
The effectiveness of the treatment (Additional file 1) was 
tested in a within-subject control group design (Addi-
tional file 2) comprising three phases, each with a dura-
tion of six weeks (phase 1: assessment; phase 2: standard 

Table 1 Outcomes & multi-informant assessment

OCD-CA German OCD Inventory for Children and Adolescents, CY-BOCS-D German version of the Children’s Yale-Brown Obsessive–Compulsive Scale, DCL-ZWA 
Diagnostic Checklist for OCD, OCD-PL OCD-related problem list, OCD-FL OCD-functional impairment list, YSR Youth Self Report/ 11-18R, CBCL Child Behavior Checklist/ 
6-18R, SBB-ANZ & FBB-ANZ German Symptom Checklists for Anxiety Disorders and Obsessive–Compulsive Disorders, SBB-DES & FBB-DES German Symptom Checklists 
for Depressive Disorders

Assessment area and assessment points Patient-rating Parent-rating Therapist-rating 
(administered by the 
treating therapist)

OCD symptoms & severity

 • Pre-treatment (t0 and t1) and after every sixth weekly treatment session 
(t2-tx)

OCD-CA OCD-CA CY-BOCS-D

 • Pre- and post-treatment (t0 and tx) DCL-ZWA

OCD-related individual problems

 • Pre-treatment (t0 and t1) and every treatment week from t1 onwards OCD-PL
Daily Observation

OCD-PL
Daily Observation

Functional impairment

 • Pre-treatment (t0 and t1) and every treatment week from t1 onwards OCD-FL OCD-FL

Overall comorbid symptoms

 • Pre- and post-treatment (t1 and tx) YSR CBCL

Anxiety

 • Pre- and post-treatment (t1 and tx) SBB-ANZ FBB-ANZ

Depression

 • Pre- and post-treatment (t1 and tx) SBB-DES FBB-DES
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treatment consisting of phase 2a including non-exposure 
CBT and phase 2b including exposure CBT) and an 
extension phase based on the individual needs (phase 
3) lasting for 6 to 42 weeks. Thus, the overall treatment 
period (phase 2 to phase 3) encompassed between 18 
and 54 weekly sessions, lasting for 50  min each and up 
to about 100 min for ERP. Additionally, during the treat-
ment, parent sessions were offered according to the 
individual problem constellation (every four weeks on 
average). As soon as the OCD symptoms were in a sub-
clinical range (assessed with the CY-BOCS-D rating 
scale; [35]; cut-off score ≤ 7; [36, 37]), the treatment was 
completed with a further six weekly sessions, including 
multimodal relapse prevention (tx = individual treat-
ment end). Accordingly, treatment end depended on the 
individual improvement; if OCD symptoms did not suf-
ficiently decrease during CBT, treatment was terminated 
after 54 weeks (t10 = last possible assessment point).

The manual-based CBT was carried out by education-
alists or psychologists who were undergoing three-or-
five-year training in child and adolescent psychotherapy. 
All therapists received two-hour weekly group supervi-
sion by the manual’s first author (HG).

Outcome measures
Table  1 presents an overview of the multi-informant 
assessment instruments used within the present study. A 
detailed description is provided in Additional file 3. The 
primary outcome was OCD severity, derived from the 
clinician-rated German version of the Children’s Yale-
Brown Obsessive–Compulsive Scale (CY-BOCS-D; [35]). 
OCD was diagnosed based on the clinician-rated Diag-
nostic Checklist for OCD (DCL-ZWA), which is part of 
the Diagnostic System for the Assessment of Mental Dis-
orders in Children and Adolescents based on the ICD-10 
and DSM-IV (DISYPS-II; [34]). Further secondary out-
comes were parent- and patient-rated OCD symptoms 
(German OCD Inventory for Children and Adolescents 
[OCD-CA]; [38]), OCD-related individual problems 
(OCD-related problem list [OCD-PL]; [38] and Daily 
Observation; [39]), functional impairment (OCD-func-
tional impairment list, [OCD-FL]; developed for the pur-
pose of this study), overall comorbid symptoms (Child 
Behavior Checklist/6-18R [CBCL/6-18R] and Youth Self 
Report/11-18R [YSR/11-18R]; [40]), anxiety symptoms 
(German Symptom Checklists for Anxiety Disorders and 
Obsessive–Compulsive Disorders [FBB-/SBB-ANZ]; [34]), 
and depressive symptoms (German Symptom Checklists 
for Depressive Disorders [FBB-/SBB-DES]; [34]).

Statistical analyses
For the analyses, if less than 10% of the items were miss-
ing, only scale values were computed. Intention-to-treat 

analyses were conducted. First, the within-subject control 
group [41] design was analyzed using multilevel analysis 
[42, 43]. Two different analysis models were computed. 
Time was coded such that the growth rate reflected the 
estimated weekly change. Model 1 included six time peri-
ods, for which growth rates β (mean change per week) 
were calculated: (1) assessment (t0-t1), (2) standard treat-
ment (t1-t3) and (3) extended treatment (t3-t10) divided 
into phase 3a (t3-t5), phase 3b (t5-t7), phase 3c (t7-t9), 
and phase 3d (t9-t10, last assessment point). Model 2 
comprised seven time periods, as in contrast to model 
1, standard treatment (t1-t3) was subdivided into non-
exposure CBT (t1-t2) and exposure CBT (t2-t3).

To consider the variability of the individual OCD symp-
toms and related problems at pre-treatment, the models’ 
intercept was assumed to be random and slopes were 
fixed. All cases, including incomplete cases, remained 
in the analyses [44]. This strategy has been shown to be 
appropriate if missing data are at random [45]. Data were 
collected until the individual end of treatment (tx, max. 
t10); observation was not carried forward until t10 (last 
possible assessment point) for every case. The criterion 
for missing data at random is fulfilled because the pro-
pensity for data to be missing is related to observed data, 
the CY-BOCS-D rating scale value [46]. Missing values 
were not imputed.

The objectives of the analyses (model 1) were to check 
whether changes during standard treatment (βstandard treat-

ment) and optional extended treatment (βextended treatment) 
were significant and whether changes during standard 
treatment (βstandard treatment) were significantly larger than 
changes during the assessment phase (βassessment). Fur-
thermore, growth rates βstandard treatment and growth rates 
βextended treatment were compared for those patients who 
received extended treatment.

Moreover, the objective of the analyses with model 
2 was to compare differential effects of CBT packages, 
hypothesizing that changes during exposure CBT in the 
standard treatment (βexposure CBT) would be significantly 
larger than changes during the preceding non-exposure 
CBT (βnon-exposure CBT). T-tests were used for comparisons 
of assessment phase and standard treatment (βassessment 
vs. βstandard treatment) as well as for comparisons of CBT 
duration and contents (βstandard treatment vs. βextended treat-

ment; βnon-exposure CBT vs. βexposure CBT).
Effect sizes (ES) were calculated using the growth rate 

multiplied by the length of respective time periods (the 
number of time periods / intervals) and divided by the 
initial standard deviations (t0).

Second, dependent t-tests for pre-post comparison 
were calculated if instruments were only used at pre-
treatment (t0 or t1) and individual post-treatment (tx, 
see “Study design and treatment” section). In such cases, 
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ES were computed by calculating the difference between 
pre- and post-treatment divided by the initial standard 
deviation (t0 or t1).

Clinical significance was computed according to 
Jacobson and Truax [10] and Jacobson et  al. [47]: (1) 
To evaluate whether OCD symptoms were in a clinical 
or subclinical range after 12 standard treatment weeks 
(t3) and at individual post-treatment (tx), OCD symp-
toms were classified as clinical or subclinical at these 
assessment points on the basis of available cut-off values 
(CY-BOCS-D: total score ≥ 8; [36, 37]). (2) To evaluate 
whether the extent of change between t0 and t3 as well 
as between t0 and tx was statistically reliable, the reli-
able change index (RCI; Jacobson & Truax [10]) was cal-
culated. Subsequently, patients were classified into six 
groups regarding their change during treatment and sta-
tus at post-treatment: (1) worsened & clinical range, (2) 
unchanged & clinical range, (3) worsened & subclinical 
range, (4) unchanged & subclinical range, (4) improved & 
clinical range, and (6) improved & subclinical range.

Results
Participants
The participant flow of the study is shown in Fig.  1. 
A total of 38 patients were eligible to participate, 33 of 
whom finished treatment per protocol.

Table 2 summarizes the demographic and clinical char-
acteristics of the sample. Patients were aged 6 to 20 years 
(M = 13.28, SD = 3.56) and 42.1% were boys. On aver-
age, OCD symptoms were in a severe range (M = 25.05, 
SD = 4.26 [36];). Four patients were receiving OCD-spe-
cific medication and 23.7% had comorbid disorders.

Treatment effects
The overall treatment duration (phase 2 to phase 3, 
see “Study design and treatment” section) of patients 
who finished treatment per protocol ranged from 18 to 
54 weekly sessions (M = 41.09, SD = 14.24). Thus, all 
patients needed extended treatment (see Additional 
file 4). Table 3 shows results for the slopes (growth rates) 
and effect sizes of the assessment, standard treatment, 
and extended treatment phases as well as results of the 
comparisons of these phases with one another regarding 
OCD symptoms, strain, and impairment.

On the primary outcome (CY-BOCS-D rating scale), 
the clinician-rated total OCD severity (see also Fig.  2) 
did not significantly decrease during the assessment 
(A) phase (β = −  0.34, p = 0.056, ES = −  0.48). During 
standard treatment (ST), there was a significant mean 
decrease per week (β = −  0.54, p ≤ 0.001) and the effect 
(ES = −  1.53, Δ ESA-ST = 1.05) was considerably larger 
compared to the assessment phase. Considering the 
entire extended treatment (ET; t3-t10), the effect was also 

large (ES = −  1.65, Δ ESST-ET = 0.12) between treatment 
weeks 12 and 54 (phase 3a—phase 3d). A more detailed 
analysis, however, revealed that only during treatment 
weeks 12 to 24 (phase 3a) did clinician-rated OCD sever-
ity significantly decrease (β = −  0.42, p ≤ 0.001), with 
a large effect size (ES = −  1.19). Growth rates (mean 
changes per week) and effects during further extended 
treatment (phase 3b – phase 3d) were only (very) small. 
Comparable results emerged for the CY-BOCS-D sub-
scales assessing clinician-rated obsession and compul-
sion severity.

Complementary analyses on secondary outcomes 
revealed the following findings (Table  3, Additional 
file 5):

During the assessment phase, growth rates (βassessment) 
of patient- and parent-rated OCD-specific outcomes 
mainly did not differ significantly from zero, indicating 
that patient- and parent-rated OCD symptoms (OCD-
CA), OCD frequency (OCD-PL), extent of negative 
emotions, and OCD duration (Daily Observation) were 
relatively stable during the assessment phase without any 
treatment. However, psychosocial impairment result-
ing from OCD symptoms (OCD-PL, OCD-FL, Daily 
Observation) decreased significantly during the assess-
ment phase (with the exception of parent-rated psycho-
social impairment assessed with the OCD-PL). With 
regard to strain resulting from OCD symptoms, a signifi-
cant decrease during the assessment phase was found in 
parent-ratings, while the results of patient-ratings were 
inconsistent (no significant change, significant decrease) 
across measures (OCD-PL, Daily Observation).

During standard treatment, patient- and parent-rated 
total OCD symptoms (OCD-CA) showed a significant 
reduction. Regarding extended treatment, a significant 
reduction of patient- and parent-rated OCD symptoms 
was only found during treatment weeks 12 to 24 (phase 
3a), comparable to clinical ratings. Effects during stand-
ard treatment and extended treatment were smaller than 
clinician-rated effects on OCD symptoms and mainly in 
the small to moderate range. On all other secondary out-
comes, significant decreases during standard treatment 
were found. Moreover, for almost all secondary out-
comes, significant decreases were also apparent during 
the first 12 extended treatment weeks (phase 3a). How-
ever, OCD-related problems only partially significantly 
decreased during further extended treatment phases, and 
no further significant decrease was found during treat-
ment weeks 48 to 54 (phase 3d). While effect sizes during 
standard treatment were predominantly in the moderate 
to large range, effect sizes during separate extended treat-
ment phases were mainly small to moderate.

Despite (considerably) larger effect sizes on almost 
all secondary outcomes during standard treatment 
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compared to the assessment phase (Δ  ESA-ST), signifi-
cant differences in growth rates (mean change per week) 
were only found for some outcomes (parent-ratings of 
OCD symptom frequency and psychosocial impair-
ment [OCD-PL], patient-rated extent of negative emo-
tions on weekdays, patient-rated strain on weekdays and 
weekends, patient- and parent-rated OCD duration on 
weekdays, and patient-rated OCD duration on weekends 
[Daily Observation]). Conversely, on several outcomes 
regarding strain and psychosocial impairment, the mean 
change per week (growth rate) was even significantly 
larger during assessment than during the standard treat-
ment phase (patient-rated strain [OCD-PL], patient- and 
parent-rated psychosocial impairment [OCD-FL, OCD-
PL], parent-rated extent of negative emotions on week-
ends, and parent-rated strain on weekdays and weekends 
[Daily Observation]).

The comparison of the course of patient-rated and 
parent-rated OCD symptoms and related problems dur-
ing standard treatment and extended treatment (phase 
2 vs. phase 3a-3d) revealed the following: Considering 
the entire extended treatment phase, additional abso-
lute effects were comparable to the absolute effects of 
the standard treatment. Considering extended treat-
ment phases separately, the only phase that partially 
kept up with the mean change per week and absolute 
effects of the standard treatment was the extended treat-
ment phase 3a (treatment weeks 12–24). On the whole, 
improvement (mean change per week) during extended 
treatment phases 3b-3d (treatment weeks 24–54) was 
significantly smaller than improvement during the stand-
ard treatment phase.

Overall, both for the primary outcome and for most 
complementary analyses of OCD-related variables, 
moderate to strong effects were found during the stand-
ard treatment phase, while small to moderate effects 

emerged during the extended treatment phases. Most of 
the improvement in OCD symptoms and related prob-
lems occurred during standard treatment and the first 
12 extended treatment weeks. During the subsequent 
extended treatment weeks (phase 3b – phase 3d), the 
mean change per week and therefore change and abso-
lute effects were mainly much smaller.

Further complementary analyses of pre- and post-rat-
ings (Table  4) of comorbid symptoms showed a signifi-
cant reduction across the entire treatment phase (with 
individually tailored treatment duration) on the follow-
ing: clinician-rated OCD-associated personality traits; 
patient- and parent-rated overall comorbid problems 
(CBCL, YSR total problems), and particularly internal-
izing problems (CBCL, YSR); patient- and parent-rated 
anxiety and depressive symptoms according to ICD-10/
DSM-IV; and parent-rated competences (FBB-/SBB-
ANZ, FBB-/SBB-DES), with effect sizes in the small to 
large range.

Results of comparisons between CBT components 
(βnon-exposure CBT vs. βexposure CBT) are presented in Addi-
tional files 6, 7 and 8.

On the primary outcome (CY-BOCS-D rating scale), 
there was a significant decrease in clinician-rated 
total OCD severity during both phases (non-exposure 
CBT [NE]: β = −  0.46, p = 0.016; exposure CBT [E]: 
β = −  0.62, p ≤ 0.001), while no significant difference 
regarding growth rates was found. However, consider-
ing the total effects, compared to the moderate effect 
during non-exposure CBT (ES = −  0.65), a large effect 
during exposure CBT (ES = − 0.87, Δ ESNE-E = 0.22) was 
found. Regarding CY-BOCS-D subscales, there were no 
differences in growth rate and effect sizes on the clini-
cian-rated obsession severity subscale, but differences 
did emerge on the clinician-rated compulsion severity 

Table 2 Description of the sample (n = 38)

Age in years: mean (SD), range 13.28 (3.56), 6.50–20.17

Male gender: n (%) 16 (42.1)

OCD diagnosis: n (%) 38 (100)

 • Predominantly obsessional thoughts or ruminations (F42.0) 3 (7.9)

 • Predominantly compulsive acts, obsessional rituals (F42.1) 8 (21.1)

 • Mixed obsessional thoughts and acts (F42.2) 27 (71.1)

OCD severity (CY-BOCS-D rating scale total score): mean (SD), range 25.05 (4.26), 17–33

Comorbid diagnoses: n (%) 9 (23.7)

 • Mild or moderate depressive episode (F32.0, F32.1) 5 (13.2)

 • Attention deficit disorder (F98.8) 2 (5.3)

 • Combined vocal and multiple motor tic disorder (F95.2) 1 (2.6)

 • Separation anxiety disorder of childhood (F93.0) 1 (2.6)

OCD-specific medication: n (%) 4 (10.5)
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t0 t1 t2 t3 t4 t5 t6 t7 t8 t9 t10

EMM 25.29 23.23 19.98 16.73 14.19 11.66 11.37 11.08 10.59 10.10 9.72

SE 1.00 0.95 0.77 0.93 0.78 0.99 0.83 1.08 0.91 1.27 1.47
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CY-BOCS-D total score

Fig. 2 Estimated course of OCD severity (CY-BOCS-D). EMM estimated marginal mean, SE standard error

Table 4 Results of complementary pre-post comparisons on comorbid symptoms

n sample size, M  mean, SD standard deviation, t t-test for dependent samples, ES effect size, clinical rating, [self-report], {parent report}, ***p ≤ 0.001 **p ≤ 0.01 
*p ≤ 0.05

Outcome n Pre M (SD) Post M (SD) t ES

Personality traits
DCL-ZWA

Personality traits 20 0.90 (0.59) 0.32 (0.54) 3.59** − 0.98

Overall comorbid symptoms
[YSR]
{CBCL}

Internalizing problems [22] [9.91 (9.33)] [7.23 (8.82)] [2.38*] [− 0.29]

{25} {12.60 (7.36)} {7.96 (6.94)} {3.85***} {− 0.63}

Externalizing problems [22] [6.41 (4.94)] [5.95 (7.44)] [0.46] [− 0.09]

{25} {8.20 (5.45)} {6.04 (6.62)} {1.84} {− 0.40}

Total problems [22] [30.68 (20.95)] [22.86 (22.43)] [2.91**] [− 0.37]

{25} {35.96 (19.48)} {24.72 (20.33)} {3.58**} {− 0.58}

Anxiety symptom severity & competences
[SBB-ANZ]
{FBB-ANZ}

Total anxiety [24] [0.54 (0.42)] [0.29 (0.29)] [4.03***] [− 0.60]

{26} {0.57 (0.39)} {0.33 (0.33)} {4.13***} {− 0.62}

Competences [24] [1.60 (0.62)] [1.60 (0.81)] [0.04] [0.00]

{25} {1.56 (0.51)} {1.82 (0.63)} {− 2.84**} {0.51}

Depressive symptom severity & competences
[SBB-DES]
{FBB-DES}

Total depressive symptoms [25] [0.39 (0.42)] [0.21 (0.34)] [3.47**] [− 0.43]

{27} {0.39 (0.25)} {0.23 (0.22)} {3.81***} {− 0.64}

Competences [25] [1.96 (0.77)] [1.98 (0.86)] [− 0.12] [0.03]

{27} {1.75 (0.63)} {1.96 (0.68)} {− 3.19**} {0.33}
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subscale, suggesting that exposure CBT has particular 
effects on compulsions.

When significant differences in secondary outcomes 
were found between phases, these were in favor of the 
exposure CBT (with the only exception being patient-
rated duration of OCD symptoms on weekdays with the 
Daily Observation). The clearest result emerged regard-
ing the extent of negative emotions (Daily Observation; 
Additional file 7): In particular, the decrease in the extent 
of negative emotions was significantly larger in patient- 
and parent-ratings during exposure CBT than during 
non-exposure CBT.

Clinical significance and reliable change
The mean percentage reduction in the CYBOCS-D rat-
ing scale total score (primary outcome) from baseline (t0; 
M = 25.05, SD = 4.26) to post-treatment (tx, individual 
treatment end; M = 7.82, SD = 6.39) was 68.8%. After 12 
treatment weeks (t3, M = 16.53, SD = 6.66), percentage 
reduction in the CYBOCS-D rating scale total score was 
34%.

As large effect sizes do not necessarily indicate subclin-
ical posttest symptomatology, clinical significance was 
investigated in order to assess patients’ end-state func-
tioning and recovery. The results are presented in Fig. 3.

None of the children and adolescents showed a clini-
cally significant deterioration regarding clinician-rated 
OCD severity (CY-BOCS-D rating scale) after the stand-
ard treatment and at the individual end of treatment. 
While after the first 12 treatment weeks, 42.9% of the 
sample were still in a clinical range and unchanged, after 
extended treatment, this proportion lay at only 12.1%.

On the clinician-rated CY-BOCS-D rating scale, 57.1% 
of the sample were significantly improved after standard 
treatment, and 8.6% of the sample were also in a subclini-
cal range. After extended treatment, the improvement 

rate (87.9%) and especially normalization (57.6% subclin-
ical) was considerably higher.

Discussion
The present effectiveness study aimed to investigate the 
course of OCD symptoms as well as psychosocial impair-
ment and comorbid symptoms during a cognitive behav-
ioral intervention for children and adolescents diagnosed 
with OCD within a regular outpatient setting. A special 
focus was on the effects of differential CBT packages 
(non-exposure CBT vs. exposure CBT) and individu-
ally tailored treatment duration (standard treatment vs. 
extended treatment). Moreover, clinical significance was 
investigated.

Overall, the results revealed a significant improvement 
during the standard treatment phase (first 12 weekly ses-
sions) and the first extended treatment phase (treatment 
weeks 12–24) on the primary outcome (clinician-rated 
CY-BOCS-D) and on almost all OCD-specific and OCD-
related outcomes, including functional impairment and 
strain. Effect sizes during the standard treatment phase 
and the entire extended treatment phase were mainly 
moderate to large, while effects during separate extended 
treatment phases were small to moderate. Benchmark-
ing (Table 5) shows that changes in clinician-rated total 
OCD symptoms during standard treatment (ES = 1.53) 
and the entire extended treatment (ES = 1.65) are widely 
comparable to within-group effect sizes reported in 
other effectiveness studies [26–28] and to effect sizes 
that considered effects of control groups reported in 
efficacy studies [2, 3]. In contrast to other effectiveness 
studies [25–28] as well as efficacy studies [2, 3], the out-
come measures in the current study were not only cli-
nician-administered. Rather, we computed effect sizes 
separately for the clinician-, patient-, and parent-ratings. 
With regard to OCD symptoms, changes based on clini-
cian-ratings (ES = −  1.53, −  1.65; overall: ES = −  3.18) 
were considerably higher than those based on patient-
ratings (ES = −  0.38, −  0.53; overall: ES = −  0.91) and 
parent-ratings (ES = − 0.40, − 0.50; overall: ES = − 0.90). 
Rosa-Alcázar et al. [15] found comparable differences in 
their meta-analysis when computing effect sizes sepa-
rately for rater perspectives (clinician-report: ES = 2.02; 
patient-report: ES = 0.82). There are several potential 
explanations for these findings. Patients might show dis-
simulation tendencies or may not report their symptoms 
accurately due to embarrassment about their OCD, in 
particular at pre-treatment [20]. Parents may underesti-
mate their children’s symptoms, because some symptoms 
(in particular obsessions) are more difficult for them to 
notice [48]. Furthermore, as the treating therapist in the 
present study was also the clinician rater, a rater bias may 
have occurred due, for instance, to justifying one’s own 

8.6%

57.6%48.5%

30.3%
42.9%

12.1%

t0-t3 t0-tx

improved & subclinical improved & clinical unchanged & clinical

Fig. 3 Clinical significance of change in clinician-rated OCD severity 
(CY-BOCS-D)
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efforts but also due to higher sensitivity of therapist-rat-
ing. Moreover, differences between outcome measures 
have to be taken into account. While the clinician-rated 
CY-BOCS-D focuses on global OCD severity (includ-
ing impairment, resistance and control), the patient- and 
parent-rated OCD-CA focuses on OCD symptoms in dif-
ferent domains without considering impairment, resist-
ance and control [49].

While changes in clinician-rated OCD symptoms dur-
ing standard treatment are comparable to benchmarks 
(see Table  5), the mean reduction in the CY-BOCS 
total score (34%) is considerably lower than the values 
reported in the other effectiveness studies (e.g. 60.6%; 
[25]). However, the mean reduction in the CY-BOCS-D 
total score reached at individual end of treatment (68.8%) 
is even higher than the values reported in other effective-
ness studies (Table 5).

It is generally problematic to compare remission rates 
across different studies. Despite efforts to standard-
ize the criteria for remission (e.g. [50, 51]), the criteria 
employed vary across studies. The CY-BOCS cut-off cri-
terion of ≤ 7 used in the current study is stricter than that 
used in other studies. Thus, we additionally computed 
the remission rate based on a CY-BOCS cut-off criterion 
of ≤ 10 for comparison. To summarize, even with this less 
strict cut-off, the remission rate after standard treatment 
was considerably lower than those derived from studies 
within benchmarking, but the remission rates at the indi-
vidual end of treatment were comparable (see Table  5). 
Reliable change after individual extended treatment was 
in line with the results reported by Farrell et al. [27] and 
Torp et al. [28].

As mentioned above, the mean reduction in the CY-
BOCS-D total score and the clinician-rated remission 
rate after the first 12 treatment weeks were lower than 
the results of other internationally published studies. This 
may be attributable to therapist, sample or treatment 
characteristics. Overall, when comparing the present 
study with other efficacy and effectiveness studies, some 
discrepancies are apparent (see Additional file 9). In the 
present study, exclusion criteria were kept to a mini-
mum. Thus, in contrast to Torp et al. [28], patients with 
previous CBT attempts were also included, and unlike 
Valderhaugh et  al. [25], no specific psychiatric disorder 
was excluded. The main differences pertain to the thera-
pist’s experience, which was lower in the present study 
than in the cited effectiveness studies (with the excep-
tion of Farrell et al. [27], in which the level of therapists’ 
experience was roughly comparable). Furthermore, pre-
treatment mean OCD symptoms in the current study 
were severe (M = 25.05), while the assessed OCD sever-
ity in the other effectiveness studies (with the exception 
of Torp et al. [28]; M = 24.6) was somewhat lower and in 

a moderate range (CY-BOCS total score < 24; cut-off cri-
terion according to Bossert-Zaudig & Niedermeier [36]; 
AACAP [7]). A further key difference lies in the notably 
longer overall treatment duration (18–54 sessions) in the 
current study. For example, knowing that a maximum of 
54 sessions was possible may have led the therapist to 
choose smaller steps within graduated ERP, which may 
have resulted in a slower improvement.

Concerning changes during the treatment of over-
all comorbid symptoms, significant small to moderate 
effects were found for total problems and internalizing 
problems, including anxiety and depressive symptoms 
(-0.29 ≤ ES ≤ -0.64). These findings are in line with 
Sánchez-Meca et  al. [2] and Rosa-Alcázar et  al. [15], 
but the effects are higher than those reported by Far-
rell et  al. [27], and in contrast to Abramowitz et  al. [9], 
whose combined effect size for anxiety and depressive 
symptoms was not statistically significant. As expected, 
no significant effects were found on externalizing prob-
lems. Effects on psychosocial impairment are broadly in 
accordance with previous findings (Table 5).

During the assessment phase, a stable course or 
increase of OCD symptoms and functional impairment 
was expected, and this expectation applied to most out-
comes. However, the clinician-rated compulsion severity 
(CY-BOCS-D) decreased significantly during the assess-
ment phase, and this was also the case for the majority of 
patient- and parent-rated strain and psychosocial impair-
ment outcomes. When comparing growth rates between 
assessment and standard treatment phase, significant 
differences in favor of the standard treatment phase for 
clinician-rated total OCD severity (CY-BOCS-D) and 
some other outcomes (e.g. OCD duration on weekdays) 
were found, as well as greater absolute effects. This result 
did not emerge, for instance, for the patient- and parent-
rated total psychosocial impairment with the OCD-PL 
(on which significant differences in favor of the assess-
ment phase were found) and total OCD symptoms (no 
significant differences between phases were found). 
These findings lead to the impression that unspecific 
effects were active during the assessment phase. The sig-
nificant decrease especially in functional impairment and 
strain during the assessment phase might be explained, 
for instance, by the feeling of being understood by the 
therapist or by positive expectations of treatment (e.g. 
[52]). Nevertheless, it is unlikely that the described 
unspecific effects occurring during the assessment phase 
would continue for a further 18 to 54 weeks and that only 
conducting assessment sessions would therefore be as 
effective as treatment sessions.

The comparison of CBT packages revealed some signif-
icant differences in favor of exposure CBT. Accordingly, 
there is at least some support for an additional effect of 
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ERP. The clearest findings emerged from the analyses 
regarding the extent of negative emotions. This was to 
be expected given that ERP aims especially at habitua-
tion, and thus a correction of physiological components 
of the negative emotion (extinction processes) caused 
by the OCD-triggering situations or thoughts, but also 
aims at fear tolerance [53]. As only six treatment weeks 
of each CBT package were compared within this study, 
it can only be assumed that the tendency found might be 
even clearer when comparing longer treatment durations 
of each package.

The main conclusion derived from the comparison of 
CBT durations was that absolute effects of the stand-
ard treatment are comparable with the additional abso-
lute effects of the extended treatment (treatment weeks 
12–54; phase 3a – phase 3d). However, most change 
/ improvement in OCD symptoms and related prob-
lems occurred during standard treatment and the first 
12 extended treatment weeks. During the following 
extended treatment weeks, the mean change per week 
and therefore change and absolute effects were mainly 
much smaller.

Overall, these findings regarding treatment dura-
tion support the relevance of individually tailored and 
extended treatment. In line with the findings of Torp and 
Skarphedinsson [31] and Skarphedinsson et al. [32], the 
present results suggest that improvement after the initial 
course of CBT may not allow for treatment termination. 
Rather, our findings suggest that substantial improve-
ment mainly occurs during the first 24 weekly CBT ses-
sions. Accordingly, improvement and potential further 
extension of treatment should particularly be found after 
about six months of treatment. If a patient has not sub-
stantially improved by treatment week 24, for instance, 
treatment motivation or strategies should be questioned. 
Corresponding to our findings, in particular after 48 
weekly sessions, there is a tendency that may suggest that 
no further (substantial) improvement can be expected. 
In the present study, we did not investigate potential fac-
tors that may explain and predict individually required 
treatment duration as well as treatment success. Further 
research to investigate this issue would be interesting. 
Skarphedinsson et  al. [32] identified barriers to treat-
ment success during the initial course of CBT, for exam-
ple, “patient took long time to engage and start exposure 
exercises due to high levels of anxiety or low motivation” 
or “family factors, such as high initial accommodation”. 
Melin et  al. [33] found a higher level of symptoms at 
baseline in non-responders than in responders to be the 
only significant group difference in an initial course of 
CBT.

A main limitation is that the clinician rater was the 
treating therapist. The lack of blinded and independent 

clinician-ratings should not only be noted when com-
paring rater perspectives, but above all, when comparing 
effects to other effectiveness studies, which used pre-
dominantly blinded or at least independent evaluators 
[25, 27, 28]. However, patients and parents were blinded 
to the specific hypotheses regarding treatment contents 
and duration. Moreover, Lewin et  al. [54] showed that 
therapists might even represent a reasonable alternative 
to blind and independent evaluators to rate pediatric 
OCD improvement.

Although the exclusion criteria were kept to a mini-
mum, the rate of comorbid disorders in the present 
sample (23.7%) does not correspond to the high comor-
bidity rates, ranging from 62 to 97%, found in children 
and adolescents with OCD [17, 55]. This low comor-
bidity rate may be due on the one hand to the inclusion 
criterion that OCD had to be the primary diagnosis, or 
on the other hand to the lack of systematic assessment 
of comorbidities. While individual comorbid symptoms 
were assessed by parent- and patient-ratings, clinical 
diagnoses of comorbid disorders were not systematically 
confirmed by structured interviews. Considering the par-
ent- and patient-ratings revealed the following: While 
patients > 11  years reported low comorbidity within the 
YSR assessment (12.9%, valid percentage: 15.4%), the 
comorbidity rate reported by parents was much higher. 
Within the CBCL, 47.4% (valid percentage: 58.1%) of the 
patients showed comorbid symptoms in a clinical range 
(at least one subscale or the total scale was in a clinical 
range; the subscale thought problems was excluded from 
this analysis because it comprises items regarding OCD 
symptoms). This parent-reported comorbidity rate is 
widely comparable to those reported by other effective-
ness studies (Additional file 9).

To conclude, the comorbidity rate in the study sample 
may presumably be higher than reported. Nevertheless, 
the representativeness regarding comorbidities remains 
questionable.

Another principal limitation of this study is that it does 
not constitute an RCT. As such, it cannot be ruled out 
that external factors may have been responsible for the 
treatment outcome. However, given that the explicit aim 
of this study was to evaluate the effectiveness of manual-
ized CBT, the fact that it was not an RCT, and the effects 
were not investigated under laboratory conditions, con-
stitutes a strength at the same time. In contrast to RCTs, 
the emphasis was on external validity and not on inter-
nal validity [23]. Moreover, the chosen within-subject 
control group design maintained at least a certain level 
of internal validity, and patients served as their own con-
trol group, leading to a reduced error variance [56]. The 
within-subject analyses are also conservative, since they 
assume that a trend observed during the waiting phase 



Page 16 of 18Adam et al. Child and Adolescent Psychiatry and Mental Health           (2022) 16:99 

would also continue during the consecutive treatment 
phases.

While the present study aimed to evaluate manual-
based treatment under routine care conditions, it is 
rather questionable whether the supervision conducted 
within this study (and other effectiveness studies) can be 
achieved under non-research or routine conditions [28]. 
Thus, it remains unclear whether the treatment condi-
tions of effectiveness studies are entirely comparable to 
non-research and “real-life” conditions.

Another limitation is that the research team included 
authors of the evaluated treatment program. Therefore, 
the possibility of researcher allegiance cannot be ruled 
out, and a replication of the findings by other researchers 
is therefore warranted.

Finally, the large number of outcome variables in the 
exploratory analyses increases the likelihood of inci-
dental findings. However, besides treatment effects on 
OCD, effects on impairment and comorbidities were 
hypothesized, and a respective number of measures was 
required to test these hypotheses across different rater 
perspectives.

Conclusion
Overall and despite some limitations, the present study 
contributes further to “bridging the gap between labora-
tory and clinic” [21]. The results support the effectiveness 
of manualized exposure-based CBT in children, adoles-
cents, and young adults with OCD in terms of reduc-
ing OCD symptoms, psychosocial impairment, overall 
comorbid symptoms, and in particular internalizing 
problems, including anxiety and depressive symptoms. 
Moreover, the effectiveness was confirmed by multiple 
informants. To conclude, results from RCTs seem to be 
transferrable to “real-world” clinical settings and gener-
alizable to routine clinical practice. Importantly, the pre-
sent findings provide evidence in favor of individually 
tailored treatment durations.
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