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A B S T R A C T   

It is unknown if long-term remission for pediatric obsessive-compulsive disorder (OCD) patients is associated 
with post-treatment OCD symptom severity. The aim of the present study was to evaluate if post-treatment 
symptom severity cut-offs can discriminate remitters from non-remitters in pediatric OCD patients during 
three years of follow-up. All participants (N = 269) from the Nordic Long-term OCD Treatment Study (Nor
dLOTS) undergoing stepped-care treatment were included. Patients were rated with the Clinical Global 
Impression – Severity Scale (CGI-S) one (n = 186), two (n = 167), and three years (n = 166) after first-line 
cognitive-behavioral therapy. Post-treatment symptom severity scores as well as percentage reductions during 
treatment evaluated with the Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) were analyzed using 
receiver operating characteristics according to the CGI-S remission scores (< 2) at follow-up. Post-treatment CY- 
BOCS severity scores acceptably discriminated remitters from non-remitters at one-year follow-up, but poorly for 
the two- and three-year follow-up. Severity percentage reduction during treatment did not discriminate remis
sion status acceptably at any follow-up point. Post-treatment OCD symptom severity status seems to have little 
discriminative value for long-term remission status in pediatric patients. Further research is warranted to detect 
post-treatment factors of prognostic value.   

1. Introduction 

Obsessive-compulsive disorder (OCD) affects around 0.5–3% of 
children and adolescents (Heyman et al., 2001; Zohar, 1999) and often 
has a substantial impact on the patients’ functional levels (Piacentini 
et al., 2007b) and quality of life (Weidle et al., 2014). 
Cognitive-behavioral therapy (CBT) is the first-line treatment for pedi
atric OCD patients (Geller and March 2012) with a meta-analysis of 
randomized controlled trials showing an overall response rate of 70% 
and a remission rate of 53% (Öst et al., 2016). 

Traditionally, OCD was considered a chronic disorder with low 

recovery rates (Skoog and Skoog, 1999; Stewart et al., 2004), yet a 
recent meta-analysis of the long-term outcome of children and adoles
cents with OCD shows remission rates of 62% (Liu et al., 2021). In line 
with suggestions for other disorders (e.g. depression, see Stahl, 1999), 
increasing consensus has been reached to regard remission as the ulti
mate goal of treatment for OCD patients (Hollander and Zohar, 2004). 
There are, however, inconsistencies across studies of both immediate 
and long-term outcomes (e.g. remission criteria). An international 
expert panel has agreed to define remission for OCD (across age groups) 
as a state where the patient no longer meets syndromal criteria for OCD 
or presents with a total score of 12 or less on the Children’s Yale-Brown 
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Obsessive-Compulsive Scale (CY-BOCS; Scahill et al., 1997) and 
"normal, not at all ill" or "borderline mentally ill" on the CGI-S for at least 
one week (Mataix-Cols et al., 2016). 

CY-BOCS is considered the golden standard for evaluating pediatric 
OCD symptoms in the clinic and for evaluation of treatment effects in 
clinical trials (Lewin and Piacentini, 2010). Signal detection analyses 
have been conducted in order to find optimal cut-offs of CY-BOCS 
post-treatment symptom severity corresponding to CGI-S remission 
status. These studies found total symptom severity CY-BOCS cut-offs of 
11 (Skarphedinsson et al., 2017) and 14 (Storch et al., 2010a), and 
percentage reductions of 55% (Skarphedinsson et al., 2017) and 45–50% 
(Storch et al., 2010a) corresponding to post-treatment remission ac
cording to the CGI-S. 

The long-term outcome after treatment is an important consideration 
for disorders such as OCD due to its chronic and fluctuating nature 
(Poyraz et al., 2015). It is unknown to what extent the specific level of 
symptom severity after treatment raises the chances of remission status 
in the years after treatment. A recent study has suggested that some 
pediatric OCD patients may be at risk of unfortunate long-term out
comes (remaining OCD symptoms and diminished quality of life) despite 
apparently adequate response to immediate treatment (Jensen et al., 
2020a, 2021). From the adult literature, there are indications that 
post-treatment partial remission is more indicative of future relapse than 
full remission (Eisen et al., 2013). Therefore, it would be valuable to 
detect a symptom severity threshold and/or level of symptom reduction 
after treatment that raises the chances of long-term remission. To the 
best of our knowledge, no signal detection analysis on post-treatment 
symptom severity status predicting long-term outcome in a pediatric 
OCD sample has been performed previously. 

The overall objective of the present study was to evaluate the pre
dictive value of post-treatment OCD symptom severity for long-term 
remission status in pediatric OCD patients. Specifically, the first aim 
was to evaluate how well the post-treatment symptom severity total 
scores and the percentage of symptom severity reduction from baseline 
(evaluated with the CY-BOCS during stepped-care treatment) performed 
with regard to discriminating between remitters and non-remitters, 1, 2 
and 3 years after treatment. The second aim was to evaluate optimal cut- 
off total scores and percentage reductions. 

2. Methods 

2.1. Participants 

The study included participants from the Nordic Long-term OCD 
Treatment Study (NordLOTS; N = 269) who completed CY-BOCS 
assessment at the end of treatment as well as CGI-S assessment at 1- 
year (n = 186), 2-year (n = 167), and 3-year (n = 166) follow-up. The 
participants from the NordLOTS were children and adolescents from 
Denmark, Norway, and Sweden in the age span of 7 to 17 years at the 
time of inclusion. Main inclusion criteria were a primary diagnosis of 
OCD according to the DSM-IV as well as severity total scores of 16 and 
above on the CY-BOCS. Diagnosis of OCD and comorbid diagnoses were 
based on K-SADS-PL (Kaufman et al., 1997). Comorbidity was allowed if 
it was not considered of higher treatment priority. Gender distribution 
was equal (51% females), and 97% of the sample was of Scandinavian 
origin. Further information on the NordLOTS sample can be found in 
Torp et al. (2015). 

2.2. Procedures 

Treatment was scheduled as a stepped-care design (Thomsen et al., 
2013). All patients entered Step 1 which consisted of 14 sessions of 
manualized CBT including exposure and response prevention (Thomsen 
and Weidle, 2015) based on the unpublished manual by March et al. 
(2000). The manual was modified adding family involvement (Pia
centini et al., 2007a) as a central part of the treatment. Further 

information about treatment procedures can be found in Torp et al. 
(2015). A total of 243 patients completed Step 1. Of these patients, 177 
(72.8%) were considered treatment responders according to a 
pre-defined CY-BOCS cut-off total score of ≤ 15) (Højgaard et al., 2017; 
Torp et al., 2015b). These patients terminated treatment after the 14 
sessions. In all, 121 patients were considered remitters (CY-BOCS total 
score of ≤ 10) after Step 1. 

Non-responders to Step 1 were randomized to Step 2 for either 10 
weekly sessions of CBT (n = 28) or medication in the form of selective 
serotonin reuptake inhibitors (SSRI) for 16 weeks (n = 22) (Skarphe
dinsson et al., 2015b). The response rate (CYBOCS total score ≤ 15) for 
continued CBT was 50.0% and 45.4% for SSRI treatment (Skarphe
dinsson et al., 2015b). Non-responders to Step 2 CBT were offered SSRI 
(Skarphedinsson et al., 2015a). During the first year after the end of Step 
1, the patients could receive up to four booster sessions upon request. 
CY-BOCS assessment was administered by independent evaluators at 
pre-treatment, week seven during Step 1, the end of Step 1, and 6, 12, 
24, and 36 months after end of Step 1 for all patients regardless of 
responder status. Patients entering Step 2 were assessed with the 
CY-BOCS at weeks 1, 8, and 16 after Step 1 during 16 weeks of Step 2 
CBT or SSRI. Intent-to-treat analyses showed that 73% of the sample 
were considered remitters three years after Step 1 according to a 
CY-BOCS score of ≤ 10 (Melin et al., 2020). The two- and three-year 
follow-ups were performed naturalistically with no specified proced
ures for further treatment. Records of treatment during this follow-up 
period were incomplete. 

The National Ethical Committees and data authorities in Denmark, 
Norway, and Sweden approved the study, and written informed consent 
was obtained from parents. Trial registry: Nordic Long-term Obsessive- 
Compulsive Disorder (OCD) Treatment Study; www.controlled-trials.co 
m; ISRCTN66385119. 

2.3. Instruments 

2.3.1. Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) 
The Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) 

is considered the golden standard for the assessment of OCD symptoms 
severity in pediatric patients (Scahill et al., 1997). The semistructured 
interview is administered by a clinician and covers questions regarding 
the various obsessions and compulsions that patients usually present 
with. Further, the instrument assesses symptom severity based on time 
pre-occupied with, disruption by, discomfort by, resistance to, and 
control over obsessions and compulsions. These features are added to a 
total sum severity score ranging from 0 to 40. The scale has shown good 
internal consistency and reasonable reliability and validity (Storch et al., 
2004). The interrater agreement of the intra-class correlation co
efficients in the NordLOTS sample was 0.92 (95% CI = 0.78–0.97) for 
the total score (Torp et al., 2015b). 

2.3.2. Clinical Global Impression-Severity (CGI-S) 
The Clinical Global Impression-Severity (CGI-S) is an overall evalu

ation of psychopathology severity rated by the clinician on a Likert scale 
from normal (0) to extreme (6) (Guy, 1976). The scale is widely used 
across diagnoses and ages. In the present study, the CGI-S assessed 
overall OCD symptom severity. 

2.3.3. Kiddie Schedule for Affective Disorders and Schizophrenia – Present 
and Lifetime version (K-SADS-PL) 

The Kiddie Schedule for Affective Disorders and Schizophrenia - 
Present and Lifetime version (K-SADS-PL) assesses the presence of a 
wide range of DSM-IV pediatric mental disorders in a clinical semi- 
structured interview (Kaufman et al., 1997). For the present study, 
internalizing diagnosis was identified as any anxiety or depressive 
diagnosis. Likewise, externalizing diagnosis was identified as any 
ADHD, conduct disorder, or oppositional defiant disorder. 
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2.4. Statistical analyses 

For all patients, the latest conducted CY-BOCS assessment during 
active treatment was included in the analyses as a post-treatment 
symptom severity score. For the majority of the sample terminating 
treatment after Step 1, the post-treatment assessment was conducted at 
the end of 14 weeks of CBT. For patients entering Step 2, the latest 
conducted CY-BOCS assessment during this treatment was included in 
the analyses instead of the post-Step 1 assessment (n = 37). Differences 
in duration from treatment termination to follow-up assessment (up to 
16 weeks) between Step 1 and Step 2 patients were disregarded as it was 
considered more important for the analyses to include as many patients 
as possible. In addition, ’post-treatment assessment’ would not be an 
accurate designation if only the post-Step 1 assessment was included. 

CGI-S scores for the 1-, 2-, and 3-year follow-up were dichotomized 
according to the definitions for remission as suggested by e.g. Mata
ix-Cols et al. (2016) and Tolin et al. (2005): Scores of 0 (normal, not at 
all ill) and 1 (borderline mentally ill) were collapsed to represent pa
tients showing remission during follow-up, while the other scores were 
collapsed to represent patients not in remission. In line with previous 
studies, pre- to post-treatment CY-BOCS symptom severity percentage 
reductions were divided into 5% interval cutoffs. 

According to the first aim of the study, Receiver Operating Charac
teristic (ROC) analysis (Swets and Picket, 1982) was conducted in order 
to evaluate the overall discriminative value of 1) post-treatment 
CY-BOCS total scores and 2) percentage reductions for non-remission 
according to the CGI-S at each follow-up time point. The area under 
the ROC curve (AUC) indicates the discriminative value of the classifi
cation instrument ranging from 0.5 to 1. An AUC of 0.5 indicates that the 
variable has no discriminative value (Hosmer and Lemeshow, 2000; 
Mandrekar, 2010). Values between 0.7 and 0.8 are considered accept
able, whereas the interval 0.8–0.9 is excellent and above 0.9 outstanding 
(Hosmer and Lemeshow, 2000; Mandrekar, 2010). Furthermore, rele
vant parameters (sensitivity, specificity, positive and negative predictive 
value, accuracy, Cohen’s kappa, and the Youden Index) were provided 
in order to evaluate post-treatment total score and percentage reduction 
cut-offs in predicting long-term remissions status. In the analyses in the 
present study, non-remission was defined as the outcome for reasons of 
convenience. In consequence, sensitivity refers to the proportion of 
patients classified as non-remitters during follow-up, who were also 
captured as such by the post-treatment assessment. Likewise, specificity 
refers to the proportion of follow-up remitters that is also classified as 
such by the post-treatment assessment. Positive and negative predictive 
values refer to the rate of false positive non-remitters and false negative 
non-remitters. Cohen’s kappa assesses chance-corrected agreement be
tween post-treatment CY-BOCS score and CGI-S remission status during 
follow-up (Cohen, 1960). The Youden Index maximizes the sum of 
sensitivity and specificity and is a valid and widely used measure in the 
detection of optimal cut-offs (Hajian-Tilaki, 2018; Youden, 1950). 

Post hoc logistic regression analyses were performed in order to 
examine whether the association between post-treatment symptom 
severity status and long-term remission status was influenced by the 
following variables: age, gender, comorbid internalizing disorder (K- 
SADS), comorbid externalizing disorder (K-SADS), tic disorder, and 
treatment step (a) Step 1 CBT only, b) Step 2 CBT, or c) Step 2 SSRI). 
Both main effects and interaction effects were tested. 

Statistical analyses were performed using STATA/MP 17.0 (Stata
Corp, 2021). 

2.5. Attrition 

Patients with missing and non-missing assessments at the specific 
follow-up points were compared on a range of pre-treatment charac
teristics (Jensen et al., 2020a). It was found that patients with a missing 
assessment at the 1-year follow-up were associated with the following 
pre-treatment characteristics: older age, higher CY-BOCS symptom 

severity, lower global functioning, and higher levels of child-rated 
OCD-related functional impairment (at a p <. 05 level; Jensen et al., 
2020a). Patients with missing assessments at the 2-year and 3-year 
follow-up were further characterized by older age of OCD symptom 
onset, higher levels of harm/sexual symptom dimension factor scores, 
higher levels of parent-rated OCD-related functional impairment and 
externalizing symptoms. Patients with missing 3-year follow-up assess
ment also had higher levels of pre-treatment internalizing symptoms. 
Lastly, participants who were not assessed during follow-up were more 
likely to be non-responders to Step 1 CBT. 

3. Results 

3.1. Sample characteristics as well as CY-BOCS scores and remitter status 
at the follow-up points 

Pre-treatment sample characteristics for available participants at 
each follow-up point (n = 186, n = 167, n = 166) as well as for the total 
sample (N = 269) can be found in Table 1. Table 1 further provides an 
overview of the number of remitters according to CGI-S at the three 
follow-up points as well as the mean CY-BOCS symptom severity total 
scores. The mean CY-BOCS total score at the latest available assessment 
during treatment (after Step 1 or after/during Step 2) was 10.28 (stan
dard deviation (SD)=7.00) across 243 participants. 

3.2. Discriminative value of post-treatment CY-BOCS total scores and 
percentage reductions for remission status during follow-up: area under the 
ROC curves 

The following AUCs indicate the ability of the CY-BOCS total score 
and percentage symptom reductions at post-treatment to discriminate 
between remitters and non-remitters according to CGI-S during follow- 
up. For the CY-BOCS total scores, the AUC was 0.698, confidence in
terval (CI) = 0.607–0.790 for the 1-year follow-up point. This means 
that CY-BOCS total scores at post-treatment have a 70% chance to 
correctly discriminate remitters from non-remitters at 1-year follow-up 
(Mandrekar, 2010). For the 2-year and 3-year follow-up, the AUC was 
0.654, CI = 0.562–0.746 and 0.607, CI = 0.506–0.708. For the per
centage symptom reduction scores, the AUCs were 0.665, CI =

0.576–0.754 for the 1-year follow-up, 0.620, CI = 0.529–0.711 for the 

Table 1 
Sample characteristics.   

One year Two year Three year Baseline  

Number of observations 186 167 166 269  
Baseline CY-BOCS total 

score, mean/SD 
24.1/4.8 24.0/4.9 24.0/5.1 24.6/ 

5.1  
Age at baseline, mean/SD 12.5/2.8 12.3/2.7 12.3/2.7 12.8/ 

2.7  
Gender, females,% 49.5% 47.9% 48.8 138/ 

131  
Comorbidity baseline (K- 

SADS-PL)      
% Anxiety disorders 18.8% 18.6% 20.5% 19.3%  

Depressive 
disorders 

2.7% 2.4% 1.2% 3.7%  

ADHD 10.8% 11.4% 10.2% 8.9%  
ODD/CD 4.3% 3.4% 3.6% 3.7%  
Tic disorder 18.3% 19.8% 19.3% 18.6%  

CGI-S remitters/ 
nonremitters, n 

137/49 124/43 129/37 –  

Mean CY-BOCS total 
score, mean/SD 

6.4/6.5 6.2/6.4 5.3/6.2 –  

SD=standard deviation. CY-BOCS=Children’s Yale-Brown Obsessive-Compul
sive Scale. 
CGI-S= Clinical Global Impression - Severity. 
K-SADS=Kiddie Schedule for Affective Disorders and Schizophrenia - Present 
and Lifetime Version. 
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Tables 2 
a-c. Signal detection analyses of long-term non-remission status prediction: post-treatment CY-BOCS total scores.  

Table 2a. 1 year follow-up 
Cut-off Sensitivity Specificity Positive predictive value Negative predictive value Accuracy Cohen’s kappa 

≤0 100.00% 0.00% 4.08% 100.00% 26.34% 0.00% 
≤1 95.92% 13.14% 8.16% 86.87% 34.95% 5.13% 
≤2 91.84% 18.25% 8.16% 81.76% 37.63% 5.90% 
≤3 91.84% 22.63% 8.16% 77.38% 40.86% 8.67% 
≤4 91.84% 23.36% 12.24% 76.65% 41.40% 9.14% 
≤5 87.76% 29.93% 18.36% 70.08% 45.16% 11.12% 
≤6 81.63% 35.04% 24.48% 64.97% 47.31% 10.94% 
≤7 75.51% 37.96% 24.48% 62.05% 47.85% 9.11% 
≤8 75.51% 40.88% 32.64% 59.13% 50.00% 11.28% 
≤9 67.35% 48.91% 32.64% 51.10% 53.76% 12.00% 
≤10 67.35% 62.77% 36.72% 37.23% 63.98% 24.50% 
≤11 63.27% 71.53% 42.84% 28.47% 69.35% 30.59% 
≤12 57.14% 76.64% 55.08% 23.36% 71.51% 31.51% 
≤13 44.90% 84.67% 61.20% 15.33% 74.19% 30.78% 
≤14 38.78% 90.51% 71.40% 9.49% 76.88% 32.96% 
≤15 28.57% 95.62% 85.69% 4.38% 77.96% 29.87% 
≤18 14.29% 97.81% 87.73% 2.19% 75.81% 16.25% 
≤19 12.24% 98.54% 89.77% 1.46% 75.81% 14.75% 
≤20 10.20% 98.54% 95.89% 1.46% 75.27% 12.07% 
≤21 4.08% 99.27% 97.93% 0.73% 74.19% 4.80% 
≤22 2.04% 99.27% 99.97% 0.73% 73.66% 1.89% 
>22 0.00% 100.00% 100.00% 0.00% 73.66% 0.00%   

Table 2b. 2 year follow-up. 
Cut-off Sensitivity Specificity Positive predictive value Negative predictive value Accuracy Cohen’s kappa 

≤0 100.00% 0.00% 2.33% 100.00% 25.75% 0.00% 
≤1 97.67% 14.52% 6.98% 85.49% 35.93% 6.78% 
≤2 93.02% 18.55% 6.98% 81.46% 37.72% 6.63% 
≤3 93.02% 24.19% 6.98% 75.81% 41.92% 10.18% 
≤4 93.02% 25.00% 11.63% 75.00% 42.51% 10.71% 
≤5 88.37% 30.65% 18.61% 69.35% 45.51% 11.77% 
≤6 81.40% 35.48% 20.94% 64.51% 47.31% 10.91% 
≤7 79.07% 40.32% 20.94% 59.67% 50.30% 12.98% 
≤8 79.07% 42.74% 30.24% 57.25% 52.10% 14.83% 
≤9 69.77% 50.00% 39.54% 49.99% 55.09% 14.41% 
≤10 60.47% 58.87% 41.87% 41.12% 59.28% 15.37% 
≤11 58.14% 66.94% 46.52% 33.06% 64.67% 21.35% 
≤12 53.49% 73.39% 62.80% 26.61% 68.26% 24.46% 
≤13 37.21% 79.84% 74.43% 20.16% 68.86% 17.31% 
≤14 25.58% 83.87% 81.41% 16.13% 68.86% 10.40% 
≤15 18.60% 90.32% 88.39% 9.68% 71.86% 10.82% 
≤18 11.63% 95.16% 90.72% 4.84% 73.65% 8.97% 
≤19 9.30% 95.97% 90.72% 4.03% 73.65% 7.10% 
≤20 9.30% 96.77% 97.70% 3.22% 74.25% 8.28% 
≤21 2.33% 98.39% 100.00% 1.61% 73.65% 1.02% 
≤22 0.00% 98.39% 100.00% 1.61% 73.05% <0.00% 
>22 0.00% 100.00% 100.00% 0.00% 74.25% 0.00%   

Table 2c. 3 year follow-up. 
Cut-off Sensitivity Specificity Positive predictive value Negative predictive value Accuracy Cohen’s kappa 

≤0 100.00% 0.00% 8.11% 100.00% 22.29% 0.00% 
≤1 91.89% 13.18% 8.11% 86.86% 30.72% 2.47% 
≤2 91.89% 19.38% 10.81% 80.66% 35.54% 5.71% 
≤3 89.19% 23.26% 10.81% 76.78% 37.95% 6.50% 
≤4 89.19% 24.03% 10.81% 76.00% 38.55% 6.94% 
≤5 89.19% 30.23% 18.92% 69.80% 43.37% 10.62% 
≤6 81.08% 34.88% 21.62% 65.15% 45.18% 9.16% 
≤7 78.38% 38.76% 27.03% 61.27% 47.59% 10.18% 
≤8 72.97% 39.53% 32.44% 60.49% 46.99% 7.56% 
≤9 67.57% 47.29% 40.55% 52.74% 51.81% 9.65% 
≤10 59.46% 55.81% 48.66% 44.21% 56.63% 10.87% 
≤11 51.35% 63.57% 54.07% 36.46% 60.84% 11.66% 
≤12 45.95% 69.77% 62.18% 30.26% 64.46% 13.28% 
≤13 37.84% 78.29% 70.29% 21.73% 69.28% 15.39% 
≤14 29.73% 83.72% 89.21% 16.30% 71.69% 14.13% 
≤15 10.81% 87.60% 94.62% 12.42% 70.48% <0.00% 
≤18 5.41% 93.02% 97.32% 6.99% 73.49% <0.00% 
≤19 2.70% 93.80% 97.32% 6.21% 73.49% <0.00% 
≤20 2.70% 94.57% 97.32% 5.43% 74.10% <0.00% 
≤21 2.70% 98.45% 100.00% 1.55% 77.11% 1.71% 
≤22 0.00% 98.45% 100.00% 1.55% 76.51% <0.00% 
>22 0.00% 100.00% 100.00% 0.00% 77.71% 0.00% 
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2-year follow-up, and 0.585, CI = 0.488–0.682 for the 3-year follow-up. 

3.3. Optimal cut-offs for predicting remission status during follow-up 

Cut-off scores for CY-BOCS total scores and symptom severity per
centage reductions corresponding to CGI-S non-remission status at 1- 
year, 2-year, and 3-year follow-up are provided in Tables 2 and 3. 
Sensitivity, specificity, positive and negative predictive values (PPV and 
NPV, respectively), and accuracy are listed for each cut-off at the 
different time points. 

According to the Youden Index, the optimal post-treatment CY-BOCS 
total score cutoffs for the 1-year follow-up were: 11 with a PPV of 0.43 
and an NPV of 0.28. For the 2-year follow-up, the optimal cutoff was 
estimated to be 12 with a PPV of 0.63 and an NPV of 0.27. The optimal 
cut-off for the 3-year follow-up was 5, corresponding to a PPV of 0.19 
and an NPV of 0.70. 

For percentage reduction during treatment, the optimal post- 
treatment cut-off according to the Youden Index for the 1-year follow- 
up was ≥ 50% with a PPV of 0.67 and an NPV of 0.23. For the 2-year 
follow-up point, the optimal post-treatment cut-off was ≥ 80% with a 
PPV of 0.19 and an NPV of 0.69. Finally, the 3-year follow-up optimal 
post-treatment cut-off was suggested to be ≥ 70% with a PPV of 0.32 and 
an NPV of 0.57. 

3.4. Post hoc analyses: the influence of potential predictors of non- 
remission 

For the one-year follow-up, logistic regression showed an interaction 
effect between age and post-treatment severity reflecting a higher risk of 
non-remission at follow-up in cases of higher severity for older patients. 
However, this interaction was not significant when child age was 
analyzed as a binary variable reflecting age groups 7–11 and 12–17 
years. No significant main or interaction effects were found for the 
variables: gender, comorbid internalizing disorder, comorbid external
izing disorder, tic disorder, and treatment step (a) Step 1 CBT, b) Step 2 
CBT, or c) Step 2 SSRI). For the two- and three-year follow-up, there 
were no main or interaction effects of the variables. 

4. Discussion 

The present study evaluated the predictive value of post-treatment 
symptom severity for long-term remission status in pediatric OCD pa
tients. It was found that the overall discriminative ability of both the CY- 
BOCS total score and percentage symptom reductions was modest. Not 
surprisingly, the best classification ability was found for the one-year 
follow-up. Specifically, the results suggested a 70% chance of predict
ing true remission status at the one-year follow-up with the post- 
treatment CY-BOCS total score; however, this chance decreased to 
65% and 61% for the two- and three-year follow-ups, respectively. The 
discriminative value of symptom severity reductions during treatment 
was even lower, and the AUC for the three-year follow-up was not 
significantly different from a 50/50 chance of prediction. The stronger 
predictive value of post-treatment status for the one-year follow-up 
compared to the three-year follow-up could partly be explained by the 
fact that the last assessment for many Step 2 patients was closer in time 
than one year to the one-year follow-up assessment. Further, the offering 
of booster sessions during the first year after treatment may have had a 
stabilizing effect on some patients (Højgaard et al., 2017). 

It cannot be ruled out that post-treatment status is of prognostic 

value for some patients. The mean symptom severity/reduction for a 
whole sample is covering different kinds of participants. Thus an un
known number of patients may show symptom reductions by chance 
during the time period they are undergoing treatment. Such patients 
may or may not be at risk of relapse. On the other hand, some patients 
may present with clinical symptom severity levels after treatment, but 
get rid of their symptoms over time, with or without the use of thera
peutic techniques/medicine. 

Apparently, after two or three years, other factors than post- 
treatment symptom severity are more relevant for remission status. It 
should be investigated which indicators, or group of indicators, are more 
reliable in a long-term perspective. From the present study, it seems that 
gender, pre-treatment comorbidity, and treatment step did not predict 
non-remission and did not affect the association between post-treatment 
severity and long-term remission. However, for the one-year follow-up 
specifically, the analyses suggest that higher post-treatment symptom 
severity is a higher risk factor for non-remission at follow-up with for 
older patients. This is in line with previous treatment results showing 
that younger age predicted a better treatment outcome after Step 1 
(Torp et al., 2015a). It may be that younger patients with OCD symptoms 
are more amenable to change, also after end of treatment than older 
patients. Yet, as this was not true for the two- and three-year follow-up, 
the finding should be interpreted with caution. Based on clinical expe
rience and previous research, relevant factors to investigate further 
could be load and type of comorbidity (Allegrini et al., 2020; 
Rosa-Alcázar et al., 2021), the patient’s level of social support (Palardy 
et al., 2018), compliance with homework exercises (Anand et al., 2011), 
ability to expand experiences to other areas than those addressed during 
treatment (Craske et al., 2014), insight (Catapano et al., 2010; Selles 
et al., 2018), family dynamics (Rosa-Alcázar et al., 2021), parental 
psychopathology (Wadkins and Gordon, 2019) etc. Some of these in
dicators may be difficult to quantify and may be better obtained by 
clinical judgement. Additionally, qualitative research investigating 
which factors patients find most important for their long-term outcome 
could guide clinical decision-making and larger-scale studies. 

It is also a possibility that OCD symptom severity is highly important 
for long-term OCD remission, but that the clinical CY-BOCS symptom 
severity ratings do not capture all the relevant features regarding esti
mation of severity. It has been suggested to include avoidance in OCD 
severity ratings as symptom severity may be artificially low in patients 
with high levels of avoidance (Storch et al., 2010b). This has been 
supported by studies suggesting avoidance to be associated with symp
tom severity, treatment response and long-term outcome (Jensen et al., 
2020b; Nissen and Parner, 2018; Selles et al., 2020; Wheaton et al., 
2018). Further, avoidance has been included in severity ratings in the 
revised version of Y-BOCS (Storch et al., 2010b) as well as in 
patient-rated severity ratings such as the Dimensional 
Obsessive-Compulsive Scale (DOCS-SF) (Abramowitz et al., 2010). 
Resistance to obsessions and compulsions has also been put forward as a 
factor which may not reflect symptom severity (Storch et al., 2010b; 
Woody et al., 1995). Conceptually, resistance may show resemblance to 
insight in the sense that it reflects the patient’s recognition of their 
symptoms as being OCD. However, it could also reflect a deeply troubled 
patient who is undesirably attentive toward the obsessions. This has 
been put forward as one of the core features of OCD (Frost and Steketee, 
2002). 

Another explanation for the modest ability of post-treatment CY- 
BOCS symptom severity in discriminating remission and non-remission 
during follow-up is the fact that OCD has been described as a waxing and 

Sensitivity is the proportion of patients classified as non-remitters (according to a CGI-S score of <2) during follow-up which is captured as such by the post-treatment 
assessment (above the specific cut-off score). 
Specificity is the proportion of follow-up remitters (CGI-S <2) classified as such by the post-treatment assessment (above the specific cut-off score). 
Positive and negative predictive values refer to the rate of false positive non-remitters and false negative non-remitters. 
Accuracy refers to the proportion of correctly classified participants. 
Cohen’s kappa is the chance-corrected agreement. 

S. Jensen et al.                                                                                                                                                                                                                                  



Psychiatry Research 317 (2022) 114906

6

Tables 3 
a-c. Signal detection analyses of long-term non-remission status prediction: Post-treatment symptom severity percentage reduction.  

Table 3a. 1 year follow-up. 
Cut-off Sensitivity Specificity Positive predictive value Negative predictive value Accuracy Cohen’s kappa 

100% 100.00% 0.00% 8.16% 100.00% 26.34% 0.00% 
≥95% 91.84% 16.06% 8.16% 83.95% 36.02% 4.57% 
≥90% 91.84% 23.36% 10.20% 76.65% 41.40% 9.14% 
≥85% 89.80% 26.28% 14.28% 73.73% 43.01% 9.87% 
≥80% 85.71% 29.93% 14.28% 70.08% 44.62% 9.88% 
≥75% 85.71% 35.04% 20.40% 64.97% 48.39% 13.50% 
≥70% 79.59% 43.80% 30.60% 56.21% 53.23% 16.25% 
≥65% 69.39% 49.64% 34.68% 50.37% 54.84% 14.05% 
≥60% 65.31% 59.12% 38.76% 40.88% 60.75% 19.46% 
≥55% 61.22% 70.80% 51.00% 29.20% 68.28% 28.15% 
≥50% 48.98% 76.64% 67.33% 23.36% 69.35% 24.50% 
≥45% 32.65% 81.02% 73.45% 18.98% 68.28% 14.33% 
≥40% 26.53% 87.59% 79.57% 12.41% 71.51% 16.13% 
≥35% 20.41% 90.51% 83.65% 9.49% 72.04% 13.16% 
≥30% 16.33% 95.62% 87.73% 4.38% 74.73% 15.50% 
≥25% 12.24% 96.35% 93.85% 3.65% 74.19% 11.45% 
≥20% 6.12% 97.08% 97.93% 2.92% 73.12% 4.42% 
≥15% 2.04% 97.81% 99.97% 2.19% 72.58% <0.00% 
≥10 0.00% 98.54% 99.97% 1.46% 72.58% <0.00% 
≥5% 0.00% 99.27% 99.97% 0.73% 73.12% <0.00% 
<5% 0.00% 100.00% 100.00% 0.00% 73.66% 0.00%   

Table 3b. 2 year follow-up. 
Cut-off Sensitivity Specificity Positive predictive value Negative predictive value Accuracy Cohen’s kappa 

100% 100.00% 0.00% 4.65% 100.00% 25.75% 0.00% 
≥95% 95.35% 16.94% 6.98% 83.08% 37.13% 6.95% 
≥90% 93.02% 25.00% 6.98% 75.02% 42.51% 10.71% 
≥85% 93.02% 28.23% 13.96% 71.79% 44.91% 12.85% 
≥80% 86.05% 31.45% 18.61% 68.56% 45.51% 10.94% 
≥75% 81.40% 33.87% 23.26% 66.14% 46.11% 9.77% 
≥70% 76.74% 43.55% 32.56% 56.46% 52.10% 13.94% 
≥65% 67.44% 50.00% 34.89% 50.01% 54.49% 12.78% 
≥60% 65.12% 56.45% 48.84% 43.56% 58.68% 16.64% 
≥55% 51.16% 64.52% 55.82% 35.50% 61.08% 13.35% 
≥50% 44.19% 71.77% 69.77% 28.24% 64.67% 14.73% 
≥45% 30.23% 77.42% 76.75% 22.59% 65.27% 7.77% 
≥40% 23.26% 86.29% 88.38% 13.72% 70.06% 10.87% 
≥35% 11.63% 87.10% 95.36% 12.91% 67.66% <0.00% 
≥30% 4.65% 91.94% 95.36% 8.07% 69.46% <0.00% 
≥25% 4.65% 93.55% 97.69% 6.46% 70.66% <0.00% 
≥20% 2.33% 95.97% 97.69% 4.04% 71.86% <0.00% 
≥15% 2.33% 97.58% 100.00% 2.43% 73.05% <0.00% 
≥10 0.00% 98.39% 100.00% 1.62% 73.05% <0.00% 
≥5% 0.00% 99.19% 100.00% 0.81% 73.65% <0.00% 
<5% 0.00% 100.00% 100.00% 0.00% 74.25% 0.00%   

Table 3c. 3 year follow-up. 
Cut-off Sensitivity Specificity Positive predictive value Negative predictive value Accuracy Cohen’s kappa 

100% 100.00% 0.00% 8.11% 100.00% 22.29% 0.00% 
≥95% 91.89% 17.05% 10.81% 82.98% 33.73% 4.47% 
≥90% 89.19% 24.03% 10.81% 76.00% 38.55% 6.94% 
≥85% 89.19% 27.13% 13.51% 72.90% 40.96% 8.74% 
≥80% 86.49% 31.01% 16.21% 69.02% 43.37% 9.67% 
≥75% 83.78% 34.11% 21.62% 65.92% 45.18% 10.16% 
≥70% 78.38% 42.64% 32.43% 57.39% 50.60% 12.84% 
≥65% 67.57% 48.06% 37.84% 51.96% 52.41% 10.21% 
≥60% 62.16% 51.94% 54.06% 48.08% 54.22% 9.64% 
≥55% 45.95% 59.69% 62.17% 40.33% 56.63% 4.31% 
≥50% 37.84% 68.22% 70.28% 31.80% 61.45% 5.16% 
≥45% 29.73% 75.97% 81.09% 24.05% 65.66% 5.44% 
≥40% 18.92% 82.95% 86.50% 17.07% 68.67% 2.02% 
≥35% 13.51% 86.82% 89.20% 13.19% 70.48% 0.39% 
≥30% 10.81% 93.02% 94.61% 6.99% 74.70% 4.99% 
≥25% 5.41% 93.80% 97.31% 6.21% 74.10% <0.00% 
≥20% 2.70% 95.35% 100.00% 4.66% 74.70% <0.00% 
≥15% 0.00% 96.90% 100.00% 3.11% 75.30% <0.00% 
≥10% 0.00% 98.45% 100.00% 1.56% 76.51% <0.00% 
≥5% 0.00% 99.22% 100.00% 0.78% 77.11% <0.00% 
<5% 0.00% 100.00% 100.00% 0.00% 77.71% 0.00% 

Sensitivity is the proportion of patients classified as non-remitters (according to a CGI-S score of <2) during follow-up which is captured as such by the post-treatment 
assessment (above the specific cut-off score). 
Specificity is the proportion of follow-up remitters (CGI-S <2) classified as such by the post-treatment assessment (above the specific cut-off score). 
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waning disorder by nature with fluctuations in symptom severity over 
time (Højgaard et al., 2017; Poyraz et al., 2015). In the present sample, it 
has been shown how patients (who initially responded well to Step 1 
CBT) transition between responder status, remission status, and relapse 
even during the first year of follow-up (Højgaard et al., 2017). Such 
fluctuations could explain the limited discriminative value of 
post-treatment symptom severity for long-term remission for some pa
tients. Further, a consequence of this could be that the follow-up as
sessments, theoretically, may have a random touch to them. If the 
instructions for the CY-BOCS/CGI-S have been followed strictly, only the 
symptom severity during the last week is reported (Scahill et al., 1997). 
It is probably too ambitious to include several ratings per follow-up 
assessments; however, it could be explicitly stated in the instructions 
for raters doing follow-up assessments that they should rate the severity 
for the last month or two rather than for the last week. This has also been 
suggested by Farhat et al. (2021), even for the post-treatment 
assessment. 

As regards the reported ’optimal cut-offs’, they should be interpreted 
with caution, especially having concluded that the overall predictive 
value is low. It is, however, worth a note that the optimal cut-off for one- 
year remission status (CY-BOCS total score <11), which had acceptable 
predictive value, is close to the cut-offs corresponding to remission at 
post-treatment (CY-BOCS total score <11 and <12) (Skarphedinsson 
et al., 2017; Storch et al., 2010a). It is more a clinical decision than a 
statistical decision which parameters are most important when evalu
ating an optimal cut-off. Lewin et al. (2011) have suggested that the cost 
of false positives and false negatives is often weighted differently in 
clinical practice and in clinical trials. They state that when determining 
remission status in clinical practice, it is often considered more costly to 
the system and to the patient if too many patients are classified as false 
positives (Lewin et al., 2011). Yet, politicians and hospital managers 
may have the opposite opinion. 

Accuracy is often highlighted as an important factor in the deter
mination of optimal cut-off scores and is also provided in the present 
study in Tables 2 and 3. However, in cases like ours this factor can be 
somewhat misleading as there are far more remitters during follow-up 
than non-remitters. This means that a fairly high rate of accuracy 
could be obtained by simply (erroneously) classifying all patients as 
remitters as that would correctly classify all the true remitters. Yet, that 
would be at the expense of ignoring the false positives. 

These findings have implications for both research and daily clinical 
practice. Implications for daily clinical practice could be monitoring of 
patients for a longer duration after treatment to capture patients at risk 
of relapse and/or remaining symptoms. Patient-rated quality of life 
could also be an easy-to-administer post-treatment indicator of patients 
in need of further treatment and/or other initiatives (Jensen et al., 
2021). A study on the current sample has suggested that limited 
long-term treatment responders showed lower levels of quality of life 
during and after treatment compared to patients with better long-term 
treatment results and a norm group (Jensen et al., 2021). This is in 
line with other research suggesting quality of life as a good indicator of 
need for further treatment (Hertenstein et al., 2013; Norberg et al., 
2008). 

In evaluations of clinical trials, the post-treatment levels of symptom 
severity and/or levels of symptom reductions are still often the main 
outcome criteria in the evaluation of treatment effect. Even though this 
may demonstrate the treatment’s immediate effect, this outcome does 
not offer evidence of long-lasting effects. The inclusion of long-term 
assessments of patients, which is increasingly provided in treatment 
studies (e.g. Barrett et al., 2005; Mancebo et al., 2014; Thomsen et al., 
2013) is an upgrade from only providing post-treatment results. 

4.1. Strengths and limitations 

The main strengths of this study include a relatively large sample size 
as well as the stepped-care design of the study. The inclusion of post- 
treatment assessment during stepped-care treatment ensured a more 
accurate classification estimation than if we had only included assess
ment scores after Step 1 for all patients. Consequently, there was a time 
difference among the patients from post-treatment to the follow-up 
points which could have increased the classification quality artificially 
for at least the one-year follow-up point. One of the main limitations of 
the study is attrition. Since there was a high rate of Step 1 non- 
responders among the dropouts during follow-up, it is likely that post- 
treatment assessment would have displayed more variation if it was 
possible to include the dropouts. Participants with missing data during 
follow-up were associated with higher pre-treatment strains. This could 
indicate that more patients could be classified as non-remitters during 
follow-up if dropouts were included in the analyses and perhaps 
strengthen the classification value and accuracy of post-treatment 
assessment. Further, it is a limitation that we have incomplete records 
of treatment received during the second and third year of follow-up. 
Finally, it could be discussed to what extent CGI-S reflects the ’true’ 
remitter status of a patient. 

4.2. Conclusion 

Post-treatment OCD symptom severity assessment of pediatric pa
tients has limited discriminative value for the long-term remission status 
at follow-up, and the discriminative ability seems to fade over time. This 
indicates that it is not possible to infer much about the long-term effect 
of treatment based on post-treatment symptom severity status in pedi
atric OCD patients. Clinical trials should include long-term assessments 
to evaluate the possible prolonged effect of the treatment as well as 
assessment of factors other than symptom severity. Further research on 
critical post-treatment factors of long-term prognostic value for the 
patient is warranted. 
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