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Abstract

Obsessive—compulsive disorder (OCD) is characterized by recurring obsessions and compulsions often with severe impair-
ment affecting 1-3% of children and adolescents. Cognitive behavioural therapy (CBT) is the therapeutic golden standard for
paediatric OCD. However, face-to-face CBT is limited by accessibility, availability, and quality of delivery. Enhanced CBT
(eCBT) a combination of face-to-face sessions at the clinic and treatment at home via webcam and a supportive app system
aims to address some of these barriers. In this pilot study, we compared eCBT outcomes of 25 paediatric patients with OCD
benchmarked against traditional face-to-face CBT (n=269) from the Nordic Long-term OCD Treatment Study, the largest
paediatric OCD CBT study to date. Pairwise comparisons showed no difference between eCBT and NordLOTS treatment
outcomes. Mean estimate difference was 2.5 in favour of eCBT (95% CI — 0.3 to 5.3). eCBT compared to NordLOTS showed
no significant differences between response and remission rates, suggesting similar effectiveness.

Keywords Obsessive—compulsive disorder (OCD) - Cognitive behavioral therapy (CBT) - Enhanced cognitive behavioral
therapy (eCBT) - Children - Adolescents

Background repeated behaviours and mental acts, performed to alleviate

stress or anxiety [3]. Without treatment, the disorder often
Obsessive—compulsive disorder (OCD), characterized by  leads to functional impairment [4, 5] and reduced quality
obsessions and/or compulsions affects 1-3% of children and  of life [6]. The gold standard treatment for OCD is cogni-
adolescents [1, 2]. Obsessions include recurrent disturbing  tive behavioural therapy (CBT) with exposure and response
thoughts, images, or impulses, and compulsions include  prevention (ERP). Selective serotonin reuptake inhibitors
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(SSRIs) might be added, if deemed necessary [7]. Doubts
have been raised about the additional effect of medication
[8—10]. CBT as monotherapy led to clinical remission in
39% of the patients in the Pediatric Obsessive—Compul-
sive Disorder Treatment Study (POTS) [11], and in 49.4%
of patients among those who finished the treatment in the
Nordic Long-term OCD Treatment Study (NordLOTS),
the largest CBT study for paediatric OCD to date [12]. Not
all children benefited substantially from the treatment: for
example, 66 of 241 (27.4%) patients who completed treat-
ment were classified as non-responders in the Nord LOTS [9,
12]. In addition, there are still organizational, ideological,
and practical barriers to treatment that limit the availability
of CBT and its accessibility for some patients. For example,
concerns have been raised about the shortage of experienced
therapists, especially in remote areas [13]. There have been
previous initiatives attempting to address at least some of the
barriers to treatment by using internet CBT. For instance,
Storch et al. [14] treated 31 patients in 12 weekly sessions
delivered through video teleconferencing (VTC). Findings
showed 56.1% reduction of the CY-BOCS total score after
14 sessions of webcam-delivered CBT. Farrell et al. [15]
evaluated an intensive treatment consisting of 3 face-to-face
CBT sessions, followed by a 3-week maintenance program
via webcam for 10 children and youth, using a multiple base-
line controlled design. The results showed 49% reduction in
the CY-BOCS total score.

With the overall goal of improving access and outcomes,
we developed an innovative treatment package for children
and adolescents with OCD by integrating internet technol-
ogy with well-validated principles of CBT. The enhanced
CBT (eCBT) manual is derived from the NordLOTS manual
and a Dutch CBT manual for paediatric OCD [16, 17]. The
eCBT intervention is an innovative treatment package for
children and adolescents with OCD. It includes five compo-
nents which are integrated in the eCBT treatment process:
VTC sessions, face-to-face sessions, an app system aimed
to support the treatment structure with a psychoeducation
tool, reminders and descriptions of exposure exercises, sup-
portive messages, and frequent online ratings which allow
direct feedback to the patient. The app system consists of
a smartphone app for children and for parents, and a web-
based application for therapists on the computer, which are
all interconnected. The app provides information about OCD
and CBT (psychoeducation videos), supports and structures
ERP exercises at home, and closely monitors treatment pro-
gress. The eCBT package has been described in detail else-
where [18]. eCBT aims to enhance traditional CBT (i.e., as
delivered in the NordLOTS) by combining face-to-face ses-
sions at the clinic and treatment at home via webcam, and a
supportive app system, to facilitate transfer of exposure exer-
cises from the therapist’s office to the home environment,
improving implementation of ERP in daily life. The main
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goal of eCBT is to improve treatment satisfaction and com-
pliance, to intensify exposure and response prevention, and
ultimately to improve treatment outcomes. Both motivation
and good technique is crucial for exposure work. In addition,
homework completion is an important component of ERP.
A review of homework completion in ERP [19] concluded
that future work on technology use with ERP homework is
warranted. Children often show most commitment to their
homework in the first days after a treatment session, and
then efforts gradually decrease. Scheduled phone calls with
the therapist appeared to improve homework completion in
a study with adults [20]. A combination of face-to-face ses-
sions with in-between webcam sessions at home offers a
possibility to follow up and to carry out therapist-assisted
exposure exercises in the patient’s home. This may increase
motivation and improve exposure technique, treatment
intensity, and homework completion. The app offers a scaf-
folding construction for the treatment, while making use of
children’s and adolescents’ affinity with internet technology.
For patients and parents, this higher treatment intensity is
achieved with less effort, because the number of face-to-face
sessions demanding transport, parking, time off from school
for the children and from work for the parents was reduced,
and partly replaced by webcam sessions at home. A pre-
liminary evaluation of acceptability and feasibility suggested
that eCBT was highly accepted and feasible. Children’s and
parents’ feedback on the Client Satisfaction Questionnaire-8
yielded mean scores of 27.58 (SD 0.67) for children and 29.5
(SD 3.74) for parents (range 8-32) and none of the partici-
pants dropped out from treatment [21].

The aim of the present study is to evaluate the effective-
ness of eCBT, an Internet-enhanced version of the earlier
NordLOTS CBT. For this reason, we compared eCBT with
NordLOTS CBT outcomes in a pilot open trial benchmarked
against NordLOTS as a first step. The NordLOTS estab-
lished effectiveness and feasibility of CBT for OCD in the
context of the Scandinavian healthcare system, including
both specialized OCD clinics and general child psychiatric
outpatient clinics [22, 23]. Because of the similarities in
assessment and sample characteristics, we used the estab-
lished NordLOTS outcome standards as a reference frame
for comparison with eCBT outcomes. Our hypothesis is that
the eCBT efficacy results are noninferior to results found in
the NordLOTS.

Methods
Participants
Inclusion criteria were identical in both studies, with the

exception that patients with OCD and comorbid autism
spectrum disorder (ASD) were not excluded from eCBT
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study. For an overview of inclusion and exclusion criteria ~ eCBT
for eCBT and NordLOTS see Table 1. The patient recruit-

ment process is detailed in a flowchart (Fig. 1).

The eCBT study was conducted in child and adolescent

mental health services (CAMHS), St. Olav’s University
Hospital, Trondheim, Norway (n=23) and CAMHS, Hos-
pital of Aalesund, Norway (n=2). A total of 82 children

Table 1 Inclusion and Exclusion criteria for eCBT and NordLOTS studies

eCBT

NordLOTS

Inclusion criteria

Primary DSM-5 diagnosis of OCD
CY-BOCS entry score of 16 or above
7-17 years of age

Patients with OCD, ASD, and ADHD eligible

Exclusion criteria

Presence of other psychiatric disorders (according to the DSM-5) with
higher treatment priority (i.e., primary anorexia nervosa, psychosis,

severe depression)
Intellectual disability

Ongoing psychological treatment for OCD

Primary DSM-IV diagnosis of OCD
CY-BOCS entry score of 16 or above
7-17 years of age

Patients with OCD and ADHD eligible, after having been stabilized on
medication for at least 3 months prior to entry

Presence of other psychiatric disorders (according to the DSM-5) with
higher treatment priority (i.e., primary anorexia nervosa, psychosis,
severe depression)

Intellectual disability

ASD (PDD-NOS was allowed if OCD symptoms were most impairing)

A previous trial of exposure-based CBT for OCD less than 6 months
prior to inclusion

Medication treatment with an SSRI less than 6 months prior to inclusion

Inadequate language proficiency by the patient or the parent

Inadequate language proficiency by the patient or the parent

Fig. 1 Patient recruitment
flowchart

Number referred for evaluation at
CAMHS, St. Olav’s University
Hospital, Trondheimn=82 (screened
for participation)

n =47 excluded due to not meeting inclusion
criteria (no consent, not OCD, age < 7 years)

l

Number eligible after screening

n=35 (assessed for inclusion)

n =2 included at the CAMHS, Hospital of
Aalesund

l

Number eligible for eCBT

n=37 (fulfilled inclusion criteria)

n = 11 preferred an intensive face-to-face CBT
group treatment

!

Number included in eCBT study: n=26

n =1 later excluded; treated without webcam
sessions (technical problems)

}

Number included in eCBT study: n = 25
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and adolescents with suspected OCD were referred to
CAMHS, St. Olav’s University Hospital, Trondheim
between January 2018 and November 2019 and evaluated
for participation in the study. Of these, 47 did not fulfil
inclusion criteria. Twenty-six of the 37 eligible patients
(70%) were informed about the eCBT study and agreed
to participate, 11 (30%) preferred an intensive face-to-
face CBT group treatment. The first patient included in
the study did not have webcam sessions due to technical
problems and was excluded from analyses (Fig. 1). As a
result, the final sample consisted of 25 participants. All
twenty-five participants completed the treatment. Mean
age of participants (N =25) was 13.1 years (SD 2.9), with
slightly more female (56%) than male participants, and
97% having a Scandinavian background.

NordLOTS

A total of 269 children and adolescents, recruited at five
main study sites in Denmark, Sweden, and Norway between
September 2008 and June 2012, were included in the Nor-
dLOTS. Assessment and treatment were performed in 18
public community mental health clinics with general refer-
rals and at two specialized OCD clinics (Aarhus, Denmark,
and Gothenburg, Sweden) [12].

Participants’ characteristics are reported in Table 2. At
baseline, the mean age of the NordLOTS participants was
12.8 years (SD 2.7 years, range 7-17), and 51.3% were girls.
Ethnicity was primarily Scandinavian: 97% of the partici-
pants had one or both parents of Scandinavian origin.

In the NordLOTS, 269 patients were offered CBT, and
241 (89.6%) completed the treatment.

Table 2 Patient characteristics

Variable NordLOTS eCBT p-value
n 269 25 -
Age, year, mean (SD) 12.8 (2.7) 13.1(2.9) 0.598
Age of OCD onset, year (SD) 11.7 (3.0) 9.7 (3.7) 0.002
Female participants, n (%) 138 (51.3) 14 (56.0) 0.653
Male participants, n (%) 131 (48.7) 11 (44.0)
Family status, n (%)
Parents living together, n (%) 173 (64.3) 21 (84.0) 0.047
Other, n (%) 95 (35.3) 4(16.0)
CY-BOCS, mean (SD)
Total score at baseline 24.6 (5.1) 25.8(5.4)
Obsession score at baseline 12.3 (2.8) 13.1 (2.7) 0.147
Compulsion score at baseline 12.3 (2.7) 12.6 (3.1) 0.553
Comorbid disorders at baseline (K-SADS PL)
Any anxiety disorder, n (%) 52 (19.3) 6 (24.0) 0.572
Any depressive disorder, n (%) 10 (3.7) 1(4.0) 0.939
ADHD, n (%) 24 (8.9) 3(12.0) 0.608
ODD/CD, n (%) 10 (3.7) 0(0) -
Tic disorder, n (%) 49 (18.2) 4(16.0) 0.785
ASD, n (%) 1(0.4) 4 (16.0) <0.001
Encopresis, n (%) 0(0) 1(4.0) -
PTSD, n (%) 1(0.4) 2 (8.0) <0.001
Eating disorder, n (%) 0 (0) 2 (8.0) -
Number of co-occurring diagnoses, n (%) 0.072
None 163 (62.8) 13 (52.0)
1 62 (23.0) 8 (32.0)
2 25(9.3) 2 (8.0)
>3 13 (4.9) 2 (8.0)

Significant differences (p <0.05) are indicated with boldface

ADHD attention deficit/hyperactivity disorder, CD conduct disorder, CY-BOCS Children’s Yale-Brown
Obsessive—Compulsive Scale, K-SADS-PL Kiddie schedule for affective disorders and schizophrenia—
present and lifetime version, OCD obsessive—compulsive disorder, ODD oppositional defiant disorder, NA

non-applicable
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Treatment
NordLOTS

NordLOTS treatment consisted of 14 sessions of weekly
individual manualized CBT with ERP, based on the study
protocol of March et al. [24] and modified by adding more
extensive family participation [25] and adapted to fit Nordic
cultural conditions [17]. The first sessions of the treatment
included psychoeducation about OCD and treatment strate-
gies and socializing to the treatment model of gradual expo-
sure to threatening situations. For more detailed information
about the NordLOTS treatment, see [12, 26, 27].

eCBT

The basic content of the eCBT treatment manual was com-
parable with the manual used in the NordLOTS. Like the
NordLOTS, eCBT contains psychoeducation, ERP, cogni-
tive interventions, and relapse prevention, with the focus
on ERP.

In eCBT, 5 closely linked components are integrated:
webcam sessions in combination with face-to-face sessions,
an app system, a psychoeducation tool, and frequent online
ratings with direct feedback to the patient. Another differ-
ence is the distribution of treatment sessions over time: the
eCBT treatment protocol consisted of up to 10 weekly face-
to-face sessions, combined with up to 12 shorter webcam
sessions, delivered over a 14-week period. In eCBT, parents
were involved by default. For a more detailed description of
the eCBT treatment manual, see Wolters et al. [18].

Measures

The same measures were used in both the eCBT study and
NordLOTS.

The Schedule for Affective Disorders and Schizophre-
nia—Present and Lifetime version (K-SADS-PL) is a widely
used standardized diagnostic interview for the assessment of
psychiatric disorders in children and adolescents [28]. The
instrument was used both to confirm OCD diagnoses and
to evaluate the presence of comorbidity. The K-SADS-PL
has excellent inter-rater reliability [29] and validity [30, 31].

The Children’s Yale-Brown Obsessive—Compulsive Scale
(CY-BOCS) [32] is a semi-structured interview developed
for the assessment of OCD symptoms in children and ado-
lescents. The instrument consists of a subscale for obses-
sions and another for compulsions, scored by the clinician,
based on interviews with each child and parent or caregiver
informant. The CY-BOCS total score (range 0-40) is the
sum of the subscale scores (range 0-20) for obsessions and
compulsions. The CY-BOCS showed reasonable reliabil-
ity and validity, high internal consistency (o=0.90) and

test—retest reliability (ICC 0.79 for the total score), and good
inter-rater agreement (ICC 0.84 for the total score) [33, 34].

Statistical Analysis

Participants with missing and non-missing data were com-
pared by baseline CY-BOCS total score, sex, age, age of
onset, and comorbidity. None of these comparisons showed
significant differences at baseline, and no differences were
found between participants with and without missing data.
For that reason, we considered missing data as missing at
random.

We computed the percentage of patients with OCD symp-
toms in the clinical range (CY-BOCS > 16) and in remission
(remission defined as CY-BOCS < 12), and the percentage of
treatment responders (treatment response defined as>35%
symptom reduction on the CY-BOCS plus CGI-I (Clinical
Global Impressions scale—Improvement’) rating of 1 or 2
“(very) much improved”). Effect size (d) was calculated by
the mean difference CY-BOCS score pre- versus post-eCBT,
divided by the standard deviation of the difference score
pre- versus- post-eCBT.

We used linear mixed models (LMMSs) to evaluate out-
come changes on the CY-BOCS total score [35, 36]. The
model included all available data to estimate model param-
eters. LMMs are commonly recommended both for superi-
ority and noninferiority analyses because of their ability to
handle missing data and correlated and repeatedly measured
observations [37]. We used restrictive maximum likelihood
estimation and included fixed effects for time (baseline and
week 14), treatment cohort (NordLOTS vs. eCBT), and their
interaction. The model included random effects for intercept.
An unstructured covariance was used to account for corre-
lated observations. For benchmarking against NordLOTS,
we explored noninferiority following current guidelines
[38]. An important part of a noninferiority calculation is to
examine the inferiority margin [38]. We determined whether
eCBT was inferior to the NordLOTS results by using the
confidence interval (CI). If the lower limit of the two-sided
95% CI of the difference of the mean is less than the nonin-
feriority margin (pre-specified), we can establish noninferi-
ority [37, 38]. We set noninferiority at 4 points on the CY-
BOCS scale using a 95% CI. eCBT would be non-inferior to
the NordLOTS CBT if the upper limit of the 95% CI for the
difference between eCBT and the NordLOTS CBT were less
than 4. This means that we would be 95% confident that the
real value of the difference between these cohorts (at week
14) was not worse than 4 points on the CY-BOCS total score.

Multivariate X2 tests were conducted on binary out-
comes (e.g., remission). Multiple imputation was used
to replace missing data. This was done with a sequential
regression multivariate imputation algorithm [39]. This
imputation model included all baseline demographics and
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outcome measures, and a total of 20 multiple imputations
were generated according to guidelines [40, 41]. The SAS
9.4 proc mi was used to generate the 20 imputation data-
sets. Outcomes reported were calculated using Rubin’s
rules [39] to combine the results of the 20 identical anal-
yses, using the SAS 9.4 proc MIANALYZE procedure.
This was done on each of the 20 imputed datasets, and the
results were combined and reported as an F statistic. Tests
were two-tailed, and a p-value of less than 0.05 was con-
sidered to indicate statistical significance. The computa-
tion of a combined F statistic was conducted with the SAS
macro COMBCHI [42]. We used SAS statistical software,
version 9.4 to conduct the LME (using the proc mixed pro-
cedure) and multiple imputation. All other analyses were
performed using SPSS version 26.0.

Calculation of Sample Size

To explore noninferiority in this pilot open trial bench-
marked against NordLOTS, power calculations indicate
that 4 points on the CY-BOCS total score means that 21
participants in the eCBT group would be sufficient to show
noninferiority, with alpha=0.05 and beta 0.20.

Results
Patient Characteristics

At baseline, the mean CY-BOCS total score was 24.6
(SD 5.1) for NordLOTS and 25.8 (SD 5.4) for eCBT
(Table 2). Statistically significant differences between
groups were present for age of onset of OCD, with mean
age of OCD onset 11.7 years (SD 3.00) in the NordLOTS
and M 9.7 (SD 3.7) in the eCBT sample t(291)=-3.131,
p=0.002). ASD t(291)=32.697, p<0.001, and PTSD
t(291)=12.718, p<0.001 were more frequent in the eCBT
sample. We found no statistical differences between groups
for baseline CY-BOCS, family status, other comorbid dis-
orders, or a number of co-occurring diagnoses at baseline.
Two eCBT patients were receiving concurrent medication
for non-OCD psychological disorders (guanfacine and ris-
peridone). None of the patients received any medication
for OCD. For two patients it was difficult to keep up web-
cam sessions due to comorbid problems, i.e., ASD and
eating disorder, resulting in only one completed webcam
session for each participant. Both patients received four
extra face-to-face sessions to compensate for therapist
time. Another patient received 11 face-to-face sessions
instead of the protocolized 10 sessions, which included
treatment of a comorbid specific phobia.

@ Springer
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Fig.2 Adjusted intent-to-treat CY-BOCS total score across treatment
cohorts

Table 3 Parameter estimates from fitting elevation and slope to the
CY-BOCS

Parameter Final model

Composite model, estimate (SE)

Intercept 25.760 (1.304)%**
Weeks —1.205 (0.121)%**
Group —1.136 (1.363)
Week*group 0.259 (0.127)*

Variance components
34.317 (2.929)***
8.174 (2.597)***

Level-1—within person
Level-2—in initial status

#p<0.05, #+¥p <0.001

Outcomes

Adjusted intent-to-treat CY-BOCS total scores across
treatment cohorts are shown in Fig. 2. Pairwise compari-
sons post-treatment showed that the difference between
eCBT and NordLOTS treatment outcomes was not sta-
tistically significant [t(264) =1.76, p=0.08]. The mean
estimate difference was 2.5 (in favour of eCBT), with the
95% CI between — 0.3 and 5.3. Further information on
parameter estimates may be found in Table 3.

The estimated change in mean CY-BOCS total scores
from baseline to posttreatment was significantly greater in
the eCBT group than in NordLOTS (change in mean dif-
ference =3.6) [t(264)=2.04, p=0.04] (Table 4).

A total of 59.6% of participants in the NordLOTS and
68.0% of participants in the eCBT cohort responded to
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Table 4 Posttreatment group-

- Primary outcomes
specific outcomes and response

Estimated mean or rate (95% CI)?

Effect sizes

rates eCBT

(95% CI)P©
NordLOTS

CY-BOCS total score

Reduction from baseline
CY-BOCS total score

Symptoms in clinical range
(CYBOCS > 16)

Remission
(CY-BOCS <£12)

Response rate
Attrition rate

8.9 (6.2,11.6)
-16.9 (-20.2,13.5)

24.0% (9.4%, 45.1%)

68.0% (46.1%, 89.9%)

68.0% (46.5%, 85.1%)
1 (4.0%)

11.4 (10.6, 12.2)
—-13.2 (=122, -14.3)

0.35 (—0.06, 0.76)
0.41 (0.00, 0.82)

29.1% (23.3%, 34.8%)  0.11 (=0.29, 0.52)
57.6% (51.4%, 63.8%)  0.21 (0.20, 0.62)

59.6% (53.5%, 65.8%)
26 (10.7%)

0.17 (=0.24, 0.58)

#For CY-BOCS total score, estimated mean score at posttreatment from the fitted LMM. For the categorical
outcomes, the estimated rate at posttreatment

"For CY-BOCS total score, the between-groups difference in estimated mean score at posttreatment. For
the categorical outcomes, between-groups difference in rate at posttreatment

“Positive effect size suggests that eCBT was more effective

treatment. The multivariate X2 test showed no statistically
significant differences between groups (p=0.415).

We also examined differences in attrition and remission
rates. Attrition rates were similar, with no significant dif-
ferences between groups (X2 (1, 293)=0.880, p=10.348).
Remission rates were 68.0% for the eCBT group and 57.6%
for the NordLOTS group. The multivariate X2 test showed
no statistically significant differences between the groups
(p=0.317).

Lastly, we examined differences in the number of par-
ticipants with symptoms still within the clinical range (CY-
BOCS total score 16 or above) at posttreatment. In the eCBT
group 24.0% of participants were still within the clinical
range, compared with 29.1% in the NordLOTS group. This
difference was not significant (p=0.593).

Discussion

The aim of this study was to examine the effectiveness of
eCBT by comparing the outcomes with historical outcomes
of well-established traditional CBT for paediatric OCD.
eCBT offers traditional CBT in an enhanced format, includ-
ing additional webcam sessions for therapist-assisted expo-
sure exercises at home and a supportive app system. As a
first step in examining the efficacy of this newly developed
protocol, we compared eCBT with standard CBT delivered
face-to-face, by benchmarking the results against Nord-
LOTS, the largest study to date on the effectiveness of CBT
for paediatric OCD. The results show that eCBT is at least
equally effective as the NordLOTS.

eCBT and NordLOTS samples were comparable in terms
of OCD severity scores at baseline, male to female ratio,
family setting, and rate of comorbidity. Differences existed
in the inclusion of ASD in the eCBT study, while this was

an exclusion criterion in the NordLOTS sample. However,
Pervasive Development Disorder—Not Otherwise Specified
(PDD-NOS) was allowed in the NordLOTS if symptoms of
OCD were most impairing; hence there was one patient also
with ASD in the NordLOTS sample. Four of the 25 partici-
pants included in the eCBT group had a diagnosis of ASD.
In addition, age and age of OCD onset were slightly lower
in the eCBT group than in the NordLOTS sample.

The mean estimated difference of CY-BOCS total scores
—2.5(95% CI — 0.3 to — 5.3) was not statistically significant
within the 4-point difference margin. The estimated change
in mean CY-BOCS total scores from baseline to posttreat-
ment was significantly greater in the eCBT group than in
NordLOTS. This could indicate that eCBT might be more
effective in reducing OCD symptoms than standard CBT.
However, these results need to be considered preliminary,
and need to be properly examined using a randomized con-
trolled trial with head-to-head comparison. We found no sig-
nificant differences between response and remission rates in
the respective studies.

Attrition rates did not differ significantly between eCBT
and NordLOTS (4.0% versus 10.7% respectively; p=0.289),
which indicates that eCBT offers a feasible format for most
participants, comparable to standard CBT. As already men-
tioned, the eCBT sample included 4 participants (16.0%)
with ASD. All four had large reductions in pre to post
CY-BOCS scores (34/17, 21/0, 18/12 and 25/0). Treat-
ment of children and adolescents with OCD and ASD has
been associated with lower response rates [43]. A review
of the effectiveness of CBT for individuals with ASD and
comorbid OCD concluded that standard CBT needs to be
modified to address special needs of children with ASD, for
example increased structure in the sessions, visual aids and
cues, and considerable parental involvement [44]. Although
these results are very preliminary, the first impression is that

@ Springer



Child Psychiatry & Human Development

eCBT could offer a suitable format for children with ASD
and comorbid OCD. The very positive outcome of eCBT
in a few patients with ASD and OCD could be a promising
direction for future research. Hopefully, future studies will
be able to determine if components of eCBT, such as facili-
tating individual adjustments, transfer from the office to the
home environment, and the possibility of therapist-assisted
exposure work via webcam at home, may make this treat-
ment appealing for children with OCD and ASD.

It is relevant to compare the results for eCBT with results
from other Internet-enhanced CBT programs for paediatric
OCD. The results for eCBT with 65.5% reduction of CY-
BOCS total score from baseline to posttreatment evaluation
seem to be in line with other studies using Internet technol-
ogy to deliver CBT for children with OCD [45]. For example
reported the mentioned studies by Storch et al. [14] 56.1%
reduction of CY-BOCS total score after webcam-delivered
CBT and Farrell et al. [15] 49% reduction of CY-BOCS
score after three face-to-face CBT sessions, followed by a
3-week maintenance program via webcam. Other studies
applying various degrees of Internet technology to deliver
CBT to children with OCD reported somewhat lower reduc-
tions in CY-BOCS scores after treatment [45].

eCBT may help increase access to treatment by reducing
geographical barriers and facilitating expert treatment by
providing part of the treatment at home via webcam ses-
sions. Although eCBT is not fully remote, the fewer number
of face-to-face sessions limits travelling time and costs and
may make treatment more patient-friendly and easier acces-
sible even when patients live in distance from a qualified
therapist. Previous results suggested that eCBT offers an
acceptable and feasible treatment format; no major barri-
ers to treatment were reported by participants or therapists
[21]. Another advantage of eCBT is that exposure exercises
can be performed in a naturalistic environment where the
symptoms are most prevalent (usually at home) and directly
modelled and supervised by the therapist. Practising and
implementing exposure in daily life is essential for a suc-
cessful treatment. Adapting the treatment schedule to indi-
vidual needs, including online support from the therapist
when practising exposure at home, may have the potential
to reduce treatment failure and dropouts.

eCBT was conceptualized and data were acquired prior
to the COVID-19 pandemic when safe online treatment
was less common. The COVID-19 pandemic has catalyzed
digital transformation in all aspects of our society, includ-
ing CAMHS. The pandemic crisis underlined the need for
treatment without direct contact during critical times. In
addition, delivering larger treatment parts via webcam at
home offers both more convenient treatment as well as eas-
ier access to treatment, and more possibilities for offering
therapist-assisted exposure exercises in the patient’s home
environment.

@ Springer

Strengths and Limitations

A strength of this study is that similar sample characteris-
tics facilitate comparison between samples. Both samples
included patients with comparable degrees of OCD sever-
ity and comorbid disorders. The same assessment methods,
with independent evaluators and similar treatment strate-
gies, were used in both studies. In addition, the treatment
concept of eCBT is derived from NordLOTS CBT and a
similar Dutch treatment protocol, and differences regarding
treatment delivery were well defined.

Main limitations include a small eCBT sample size and
the absence of a direct comparison group. These limitations
derive from the concept of the eCBT study as a pilot feasibil-
ity trial whose aim was to explore preliminary effectiveness,
before continuing with randomized and controlled studies
which demand much larger resources.

In this paper we report on and compare acute eCBT out-
comes posttreatment. NordLOTS documented that the treat-
ment gains were durable over a follow-up period of 3 years
[23]. Also, for eCBT follow-up, observations will be nec-
essary to study whether the treatment gains remain stable
over time.

Summary

The present study explores the preliminary effectiveness of
enhanced CBT (eCBT) for children and adolescents with
OCD. eCBT is a combination of face-to-face sessions at the
clinic and treatment at home via webcam and a supportive
app system aimed to address limitations to standard face-to-
face CBT as accessibility, availability, and quality of deliv-
ery. In this pilot open trial, we compared eCBT outcomes
of 25 paediatric patients with OCD benchmarked against
standard face-to-face CBT (n=269) from the Nordic Long-
term OCD Treatment Study, the largest paediatric OCD CBT
study to date. eCBT compared to NordLOTS showed no
significant differences between response and remission rates,
suggesting similar effectiveness. The mean estimate differ-
ence was 2.5 in favour of eCBT (95% CI — 0.3 to 5.3). As
we found a significantly higher mean reduction of CY-BOCS
scores in the eCBT group, it may have the potential to be
more effective in reducing OCD symptoms than standard
CBT. However, this latter finding needs to be examined in
randomized head-to-head comparisons between groups and
on a larger scale.

Acknowledgements We wish to thank the therapists at BUP Polik-
linikk Klostergata which treated or evaluated patients: Marit Henriksen,
Hanne Undheim Hoff, Hikon Nordahl, Henrik Nordahl, and Jostein
Arntzen. We also wish to thank Kristin Ytreland, Anne Kummeneje
Skare, and Bo Wang, who helped with the data-entry.



Child Psychiatry & Human Development

Author Contributions All authors (LBE, GS, BW, LW, SC, TI and
NS) made substantial contributions to the conception and design of
the work. LBE and BW contributed to the acquisition of the data. LBE
and GS contributed to the analysis of the data. All authors, (LBE, GS,
BW, LW, SC, TI and NS) contributed to the interpretation of data. All
authors have drafted the work and substantially revised it. All authors
(LBE, GS, BW, LW, SC, TI and NS) have approved the submitted ver-
sion (and any substantially modified version that involves the author's
contribution to the study). All authors (LBE, GS, BW, LW, SC, TI and
NS) have agreed both to be personally accountable for the author's
own contributions and to ensure that questions related to the accuracy
or integrity of any part of the work, even ones in which the author was
not personally involved, are appropriately investigated, resolved, and
the resolution documented in the literature.

Funding Open access funding provided by NTNU Norwegian Univer-
sity of Science and Technology (incl St. Olavs Hospital - Trondheim
University Hospital). The Liaison Committee for Education, Research
and Innovation in Central Norway supported this work (Samarbeidsor-
ganet mellom Helse Midt-Norge RHF og NTNU).

Data Availability The data and materials are available from the cor-
responding author on reasonable request.

Declarations

Conflict of interest Declarations Conflict of interest: Dr. Weidle has
received royalties from book Publishers Gyldendal and Universitets-
forlaget for co-authorship of books on OCD and Child and Adolescent
Psychiatry. The rest of the co-authors have nothing to declare.

Consent for Publication All participants have given written consent.

Ethical Approval The study was approved by the Regional Committee
for Medical and Health Research Ethics (No2016/716/REK Nord) and
registered with the ISRCTN (https://www.isrctn.com/) registry (trial
ID: ISRCTN37530113). The study procedures were in accordance with
the principles of the Declaration of Helsinki [46] and Good Clinical
Practice (GCP) standards [47].

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Heyman I et al (2001) Prevalence of obsessive—compulsive dis-
order in the British nationwide survey of child mental health. Br
J Psychiatry 179(4):324-329

2. Kessler RC et al (2012) Twelve-month and lifetime prevalence and
lifetime morbid risk of anxiety and mood disorders in the United
States. Int ] Methods Psychiatr Res 21(3):169-184

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

American Psychiatric Association (2013) Diagnostic and statisti-
cal manual of mental disorders (DSM-5®). American Psychiatric
Association, Washington, DC

Piacentini J et al (2003) Functional impairment in children and
adolescents with obsessive-compulsive disorder. J Child Adolesc
Psychopharmacol 13(2 Supplement 1):61-69

Valderhaug R, Ivarsson T (2005) Functional impairment in clini-
cal samples of Norwegian and Swedish children and adolescents
with obsessive-compulsive disorder. Eur Child Adolesc Psychiatry
14(3):164-173

Weidle B et al (2014) Quality of life in children with OCD with
and without comorbidity. Health Qual Life Outcomes 12(1):1-12
Ivarsson T et al (2015) The place of and evidence for seroto-
nin reuptake inhibitors (SRIs) for obsessive compulsive disorder
(OCD) in children and adolescents: Views based on a systematic
review and meta-analysis. Psychiatry Res 227(1):93-103

Reid AM et al (2015) Side-effects of SSRIs disrupt multimodal
treatment for pediatric OCD in a randomized-controlled trial. J
Psychiatr Res 71:140-147

Skarphedinsson G et al (2015) Continued cognitive-behavior
therapy versus sertraline for children and adolescents with
obsessive—compulsive disorder that were non-responders to
cognitive-behavior therapy: a randomized controlled trial. Eur
Child Adolesc Psychiatry 24(5):591-602

Storch EA et al (2013) Randomized, placebo-controlled trial of
cognitive-behavioral therapy alone or combined with sertraline
in the treatment of pediatric obsessive—compulsive disorder.
Behav Res Ther 51(12):823-829

POTS O (2004) Cognitive-behavior therapy, sertraline, and their
combination for children and adolescents with obsessive-com-
pulsive disorder: the Pediatric OCD Treatment Study (POTS)
randomized controlled trial. JAMA 292(16):1969

Torp NC et al (2015) Effectiveness of cognitive behavior treat-
ment for pediatric obsessive-compulsive disorder: acute out-
comes from the Nordic Long-term OCD Treatment Study (Nor-
dLOTS). Behav Res Ther 64:15-23

Valderhaug R, Gunnar Gotestam K, Larsson B (2004) Clini-
cians’ views on management of obsessive—compulsive disorders
in children and adolescents. Nord J Psychiatry 58(2):125-132
Storch EA et al (2011) Preliminary investigation of web-camera
delivered cognitive-behavioral therapy for youth with obsessive-
compulsive disorder. Psychiatry Res 189(3):407-412

. Farrell LJ et al (2016) Brief intensive CBT for pediatric OCD

with E-therapy maintenance. J Anxiety Disord 42:85-94

De Haan E, Wolters L (2009) Behandeling van de dwangstoornis
bij kinderen en adolescenten: met het cognitief-gedragsthera-
peutisch protocol Bedwing je dwang. Bohn Stafleu van Loghum,
Houten

Weidle B et al (2014) OCD behandling steg for steg: en prak-
sismanual [OCD treatment step by step: treatment manual].
Gyldendal Norsk Forlag, Oslo

Wolters LH et al (2020) Feasibility, acceptability, and effec-
tiveness of enhanced cognitive behavioral therapy (eCBT) for
children and adolescents with obsessive-compulsive disorder:
protocol for an open trial and therapeutic intervention. JMIR
Res Protoc 9(12):24057

Wheaton MG, Chen SR (2021) Homework completion in treat-
ing obsessive—compulsive disorder with exposure and ritual
prevention: a review of the empirical literature. Cogn Ther Res
45(2):236-249

Kenwright M et al (2005) Brief scheduled phone support from
a clinician to enhance computer-aided self-help for obsessive-
compulsive disorder: randomized controlled trial. J Clin Psychol
61(12):1499-1508

Babiano-Espinosa L et al (2021) Acceptability and feasibility of
enhanced cognitive behavioral therapy (eCBT) for children and

@ Springer


https://www.isrctn.com/
http://creativecommons.org/licenses/by/4.0/

Child Psychiatry & Human Development

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

adolescents with obsessive—compulsive disorder. Child Adolesc
Psychiatry Ment Health 15(1):1-11

Hgjgaard DR et al (2017) One-year outcome for responders of
cognitive-behavioral therapy for pediatric obsessive-compulsive
disorder. ] Am Acad Child Adolesc Psychiatry 56(11):940-947.
el

Melin K et al (2020) Treatment gains are sustainable in pedi-
atric obsessive-compulsive disorder: three-year follow-up
from the NordLOTS. J Am Acad Child Adolesc Psychiatry
59(2):244-253

March J et al (2000) Treatment of pediatric obsessivecompulsive
disorder cognitive behavior therapy treatment manual. Unpub-
lished manuscript

Piacentini J, Langley A, Roblek T (2007) Cognitive behavioral
treatment of childhood OCD: it’s only a false alarm therapist
guide. Oxford University Press, Oxford

Ivarsson T et al (2010) The rationale and some features of the
Nordic Long-Term OCD Treatment Study (NordLOTS) in child-
hood and adolescence. Child Youth Care Forum. https://doi.org/
10.1007/510566-010-9097-3

Thomsen PH et al (2013) The Nordic long-term OCD treatment
study (NordLOTS): rationale, design, and methods. Child Adolesc
Psychiatry Ment Health 7(1):1-13

Kaufman J et al (1997) Schedule for affective disorders and
schizophrenia for school-age children-present and lifetime ver-
sion (K-SADS-PL): initial reliability and validity data. ] Am Acad
Child Adolesc Psychiatry 36(7):980-988

Kragh K et al (2019) Convergent and divergent validity of the
schedule for affective disorders and schizophrenia for school-age
children—present and lifetime version diagnoses in a sample of
children and adolescents with obsessive—compulsive disorder.
Nord J Psychiatry 73(2):111-117

Jarbin H et al (2017) Predictive validity of the K-SADS-PL 2009
version in school-aged and adolescent outpatients. Nord J Psy-
chiatry 71(4):270-276

Lauth B et al (2010) Validity of K-SADS-PL (schedule for affec-
tive disorders and schizophrenia for school-age children—present
and lifetime version) depression diagnoses in an adolescent clini-
cal population. Nord J Psychiatry 64(6):409-420

Scahill L et al (1997) Children’s Yale-Brown obsessive compul-
sive scale: reliability and validity. ] Am Acad Child Adolesc Psy-
chiatry 36(6):844-852

Goodman W et al (1991) Children’s yale-brown obsessive com-
pulsive scale (CY-BOCS), vol 29. Clinical Neuroscience Unit,
New Haven, pp 31-51

Storch EA et al (2004) Psychometric evaluation of the chil-
dren’s yale—brown obsessive-compulsive scale. Psychiatry Res
129(1):91-98

@ Springer

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Gueorguieva R, Krystal JH (2004) Move over anova: progress in
analyzing repeated-measures data andits reflection in papers pub-
lished in the archives of general psychiatry. Arch Gen Psychiatry
61(3):310-317

Fitzmaurice GM, Laird NM, Ware JH (2012) Applied longitudinal
analysis, vol 998. Wiley, Hoboken

Yoo B (2010) Impact of missing data on type 1 error rates in non-
inferiority trials. Pharm Stat 9(2):87-99

Piaggio G et al (2012) Reporting of noninferiority and equivalence
randomized trials: extension of the CONSORT 2010 statement.
JAMA 308(24):2594-2604

Rubin DB (2004) Multiple imputation for nonresponse in surveys,
vol 81. Wiley, Hoboken

Carpenter J, Kenward M (2012) Multiple imputation and its appli-
cation. Wiley, Hoboken

Graham JW, Olchowski AE, Gilreath TD (2007) How many impu-
tations are really needed? Some practical clarifications of multiple
imputation theory. Prev Sci 8(3):206-213

Allison PD (2000) MACRO COMBCHLI. https://www.sas.upenn.
edu/~allison/combchi.sas. Accessed 1 Feb 2021

Murray K et al (2015) Outcomes of cognitive behaviour therapy
for obsessive—compulsive disorder in young people with and with-
out autism spectrum disorders: a case controlled study. Psychiatry
Res 228(1):8-13

Kose LK, Fox L, Storch EA (2018) Effectiveness of cognitive
behavioral therapy for individuals with autism spectrum disor-
ders and comorbid obsessive-compulsive disorder: a review of
the research. J Dev Phys Disabil 30(1):69-87

Babiano-Espinosa L et al (2019) Acceptability, feasibility, and
efficacy of Internet cognitive behavioral therapy (iCBT) for pedi-
atric obsessive-compulsive disorder: a systematic review. Syst Rev
8(1):284

World Medical Association (2013) WMA declaration of Hel-
sinki—ethical principles for medical research involving human
subjects. 2013 64th WMA General Assembly, Fortaleza, Brazil.
https://www.wma.net/policies-post/wma-declaration-of-helsinki-
ethical-principles-for-medical-research-involving-human-subje
cts/. Accessed 7 Oct 2020

World Health Organization (2005) Handbook for good clinical
research practice (GCP): guidance for implementation. World
Health Organization, Geneva

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s10566-010-9097-3
https://doi.org/10.1007/s10566-010-9097-3
https://www.sas.upenn.edu/~allison/combchi.sas
https://www.sas.upenn.edu/~allison/combchi.sas
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/

	eCBT Versus Standard Individual CBT for Paediatric Obsessive–Compulsive Disorder
	Abstract
	Background
	Methods
	Participants
	eCBT
	NordLOTS

	Treatment
	NordLOTS
	eCBT

	Measures
	Statistical Analysis
	Calculation of Sample Size

	Results
	Patient Characteristics
	Outcomes

	Discussion
	Strengths and Limitations

	Summary
	Acknowledgements 
	References




