
Dan Med J 59/11  November 2012 da n i s h m E d i c a l J O U R n a l   1

abstRact
IntroductIon: Obsessive-compulsive disorder (OCD) is a 
prevalent psychiatric disorder in children and adolescents 
associated with significant functional impairment. Early and 
correct diagnosis is essential for an optimal treatment out-
come. The purpose of this study was to determine which of 
four subscales derived from the Child Behavior Checklist 
best discriminates OCD patients from clinical and popula-
tion-based controls.
MaterIal and Methods: The material consisted of 84 chil-
dren diagnosed with OCD, 84 clinical controls and 84 gen-
eral population controls with no psychiatric record.
results: Receiver operating characteristics analyses iden- 
tified the best cut-off scores of the scales. There was no sig-
nificant difference in the discriminating ability of the scales. 
Sensitivity, specificity, positive and negative predictive value 
were calculated for single items and scales at cut-point levels.
conclusIon: None of the scales examined were superior 
to the others. The extended scales were no better than a 
scale comprising the two core items, obsessions and com-
pulsions.
FundIng: not relevant.
trIal regIstratIon: not relevant.

Obsessive-compulsive disorder (OCD) is a psychiatric dis-
order, which according to the International Classification 
of Diseases (ICD-10) is characterised by recurrent and 
persistent obsessions and/or compulsions. The condition 
affects about 0.5-2.0% of the population. Affected per-
sons attempt to ignore or suppress recurrent thoughts 
or impulses by performing certain rituals to keep inter-
related anxiety at bay [1]. In the American diagnostic 
system (DSM-IV), OCD is classified as an anxiety disorder 
[2], but otherwise DSM-IV characteristics are generally 
in line with those mentioned in the ICD-10 classification.

The aetiology is thought to be correlated with an 
imbalance in serotonergic concentration, changes in glu-
cose metabolism and structural changes in different 
parts of the brain. A predominant genetic disposition is 
presumed and studies have indicated that genetics may 
play an important role in certain subtypes of OCD [3]. 
Onset of symptoms is seen earlier in boys than girls, pos-
sibly due to a more vulnerable nervous system. Boys are 
also more likely to have a co-morbid externalizing behav-
ioural disorder, which may result in earlier referral [4]. 

OCD is associated with considerable psychosocial 
disability and it is essential to recognize, diagnose and 
treat children and their families as early as possible [4]. 
However, cases of OCD in childhood are often diagnosed 
long after onset of symptoms [5]. Psychometric instru-
ments are useful in screening and in the diagnostic pro-
cess. One of the instruments widely used in screening  
is the Child Behavior Checklist (CBCL) [6], whereas for 
classification and treatment evaluation, recommenda-
tions in the literature tend to favour Children’s Yale-
Brown Obsessional Scale [7] and Leyton Obsessional 
Inventory-Child Version [8]. In 2007, Uher et al created 
an OCD scale consisting of seven items: the Short OCD 
Screener [9].

Few studies on OCD scales derived from the CBCL 
have been published. From factor analysis of 11 items 
(OCS-11) presumed to predict OCD, Nelson et al created 
an OCD scale called the OCS-8 which consisted of eight 
items [10]. In 2006, Geller et al found that the reliability 
and validity of the OCS-8 were good [11]. However, 
Storch et al found that the OCS-8 was not reliable. 
Instead, a 6-item scale (OCS-6) proved to be valid [12]. 

In 2006, Hudziak et al found that the optimal cut-off 
score on the OCS-8 in a general population was five with 
an area under the curve (AUC) of 0.88, a sensitivity of 
92% and a specificity of 67%. In 2008, Ivarsson & Larsson 
found that two items alone, “Obsessions” and “Compul- 
sions” (OCS-2) were the strongest predictors of OCD. 
Sensitivity and specificity were not increased by adding 
more items [13].

The present study aims to explore the existing 
CBCL-derived OCD scales to determine whether any of 
them are markedly better than the others as screening 
tools. In addition, various single items will be examined.

matERial and mEthOds
Participants
The study sample was derived from a Danish child psy-
chiatric outpatient clinic during the five-year period 
from 2000 to 2005. Inclusion criteria were an OCD diag-
nosis based on the ICD-10 criteria and a CBCL question-
naire filled in by parents, which led to a total of 104 in-
cluded OCD cases. However, 20 children were excluded 
because of missing CBCL-values, which resulted in an 
OCD group of 84 children: 39 boys and 45 girls between 
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four and 17 years of age, with a mean age of 11.7 and 
12.6 years, respectively. All 84 included cases had OCD 
as their primary diagnosis. Co-morbidity was not system-
atically registered, but CBCL scores on different sub-
scales were evaluated in order to take this aspect into 
consideration. 

Both the “anxiety/depression” and the “thought 
problems” CBCL subscales were scored higher in the 
OCD group than in the clinical control group. The “social 
problems” subscale was scored low in the OCD group, 

which indicated few autistic symptoms. If an autism 
spectrum diagnosis occurs in combination with OCD, the 
former will take precedence, and such a child would not 
be included as an OCD patient.

The clinical control group was constructed by ran-
dom selection of gender- and age-matched patients 
from the same clinical data source [14]. In each case, the 
main diagnosis was identified. The mean age, the diag-
nostic distribution and the CBCL mean total problem 
score is presented in table 1.

Children in the OCD group and the clinical control 
group were all diagnosed according to the ICD-10 man-
ual based on standard clinical assessment. The staff was 
trained and experienced medical doctors, nurses and 
psychologists led by a senior child and adolescent psy-
chiatrist who sanctioned all diagnoses.

The general population control group was derived 
from the material used in the Danish CBCL standardisa-
tion in 1999 consisting of 1,300 children aged 4-16 years 
[15]. These children were not further assessed and some 
may have been referred for psychopathology.

Trial registration: not relevant.

the child behavior checklist
The CBCL/4-18 is a questionnaire designed to reflect 
parents’ views of their children’s competencies and diffi-
culties. The first part of the checklist consists of a num-
ber of items tapping into leisure activities, school and 
social competencies. The second part is a problem 

Ocd (F42.2) 
(n = 84)

clinical controls 
(n = 84)

general population 
(n = 84)

mean sd mean sd n % mean sd

Age, years

Boys (n = 39) 11.7  2.9 11.7  2.9 11.7  2.8

Girls (n = 45) 12.6  2.3 12.6  2.3 12.6  2.3

Total 12.2  2.6 12.2  2.6 12.2  2.6

Scores

OCS-6  7.2  2.7  4.5  2.9  1.3  1.5

OCS-8  9.3  3.4  6.0  3.5  2.0  1.8

OCS-11 11.7  4.6  7.5  4.3  2.3  2.2

CBCL total 45.4 21.7 52.5 28.4 17.7 14.9

ICD-10 diagnoses

Psychotic (F20.x)  3  3.6

Emotional disorders (F93.x) 14 16.7

Neuro-developmental disorders: PDD (F84.x) and HKD (F90.x) 15 17.9

Reactive disorders (F42.x) 11 13.1

Eating disorders (F50.x) 15 17.9

Conduct disorders (F91.x) 11 13.1

Unspecified (F98.9 & F99.x) 15 17.9

CBCL = Child Behavior Checklist;  KD = hyperkinetic disorder;  ICD-10 = International Classification of Diseases, version 10;  OCD = obses-
sive-compulsive disorder;  OCS = Obsessive Compulsive Scale;  PDD = pervasive developmental disorder;  SD = standard deviation.

tablE 1

Characteristics (age, gender,  
diagnoses and CBCL scores) for the  
included probands.

item cbcl item Ocs-2 Ocs-6 Ocs-8 Ocs-11

#9 Can’t get mind off 
thoughts

x x x x

#31 Fears doing bad x x x

#32 Must be perfect x x

#45 Nervous, tense x

#50 Fearful, anxious x

#52 Feels too guilty x x x

#66 Repeats acts x x x x

#84 Strange behaviour x x

#85 Strange ideas x x x

#99 Too concerned with 
neatness or cleanlinessa

x

#112 Worries x x x

CBCL = Child Behavior Checklist; OCS = Obsessive Compulsive Scale. 
a) Rejected in the 2001 version of CBCL.

CBCL items included in the Obsessive Compulsive Scales.

tablE 2
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checklist comprising 118 closed and two open-ended 
items that cover a wide range of behavioural and emo-
tional problems. Parents are asked to rate their child’s 
behaviour over the past six months. Responses are 
scored on a 0-1-2 scale. 0 is scored if the description is 
“not true”, 1 if the description is “somewhat or some-
times true”, and 2 if the statement is “very or often 
true”. This study is based on the 1991 version of the 
CBCL questionnaire [16] which was standardised in Den-
mark by Bilenberg in 1999 [15]. In the revised version, 
the CBCL 2001 [6], five items have been changed of 
which only one, item (#99 Too concerned with neatness 
or cleanliness) is included in the analyses made in this 
study.

table 2 illustrates how each of the OCD scales  
tested is composed. The following single items were  
examined: #9, #66, #84, #85 and #99. These items were 
selected because of their obvious or possible correlation 
to the OCD syndrome. The remaining six items of the 11 
items listed in Table 2 seem to correlate more with anx- 
iety and nervousness.

data analysis
1. T-test was used to test significant differences in 

mean scores for the OCD sample compared with 
the two control samples. 

2. Receiver operating characteristics (ROC) curves 
were used to find the optimal cut-off score and to 
evaluate the AUC.

3. Sensitivity, specificity, positive predictive values 
(PPV), negative predictive values (NPV) and correct 
classification proportions were calculated from 
2-by-2-tables.

ROC curves illustrate sensitivity and 1-specificity for a 
particular diagnostic test along the whole range of the 
scale [14]. AUC expresses the statistical likelihood that a 
random pair of one case and one control proband is cor-
rectly classified [5]. By means of ROC analysis, the opti-
mal cut-off point can be identified as the value closest to 
the upper-left corner [12]. The kappa-value is a measure 
of diagnostic validity: the ability of an item or a scale to 
predict the diagnosis [14].

REsUlts
testing of scales
T-tests showed that all four scales significantly differen-
tiated between the OCD, the clinical control and the nor-
mative groups at the p < 0.005 level.

Receiver operating characteristics analysis
For OCD versus the clinical control group, the AUC was 
0.743 for OCS-11, 0.745 for OCS-8, 0.748 for OCS-6 and 
0.787 for OCS-2 (Figure 1).For OCD versus the general 

population, the AUC was 0.965 for OCS-11, 0.964 for 
OCS-8, 0.963 for OCS-6 and 0.949 for OCS-2.

For OCD versus the clinical control group, the opti-
mal cut-off scores were nine for OCS-11, eight for OCS-8, 
six for OCS-6 and three for OCS-2 (Figure 1). For OCD ver-
sus the general population, the optimal cut-off scores 
were seven for OCS-11, five for OCS-8, four for OCS-6 and 
two for OCS-2. The 95% confidence intervals of the AUCs 
overlapped, which indicates that none of the tested 
scales proved to be significantly superior to the others.

table 3 illustrates the psychometric values for each 
single item tested and for the optimal cut-off scores for 
each of the scales. Item #9 Can’t get mind off thoughts, 
scored 1 or 2, had the best sensitivity at 90.5%. 
However, with a specificity of 35.7%, only about one 
third of the controls were screened negative by this sin-
gle item. The high sensitivity explains why the NPV was 
best in item #9 as well: a 78.9% likelihood of correct 
negative screening (Table 3). Specificity was highest in 
item #99 Too concerned with neatness or cleanliness, 
scored 2. It was 95.2% and 100% for OCD cases versus 
clinical controls and general population, respectively. 
The PPV was equally good for every item (all at score 2). 

Item #9, scored 1 or 2, classified 89.3% OCD cases 
correctly when used among general population controls. 
Among clinical controls, item #66 had the best correct 
classification rate (CCR) of 75.0%. And finally, the kappa-
values for item #9 and item #66 ranged from 0.500-
0.786 (Table 3).

FigURE 1
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Receiver operating characteristics curves for the four Obsessive Compul-
sive Scales (OCS) discriminating the OCD group from the clinical control 
group.
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discUssiOn
There is a strong need for validated psychometric instru-
ments for easy and valid discrimination of children with 
OCD from a general population and from referred chil-
dren with other diagnoses. Based on factor analyses of 

the CBCL problem items, a number of different scales 
have been suggested.

Four CBCL-based OCD subscales, named OCS-2, -6, 
-8, -11, were compared. As expected, the mean scores 
on all four scales were significantly higher in the OCD 

sensitivitya specificityb PPVc nPVd ccRe Kappa

itEm 9: can’t get mind off thoughts

Scored ≥ 1

Clinical 0.905 0.357 0.585 0.789 0.631 0.262

Normal 0.905 0.881 0.884 0.902 0.893 0.786

Scored 2

Clinical 0.738 0.571 0.633 0.686 0.655 0.310

Normal 0.738 1.000 1.000 0.792 0.869 0.738

itEm 66: Repeats acts

Scored ≥ 1

Clinical 0.726 0.774 0.763 0.739 0.750 0.500

Normal 0.726 0.988 0.984 0.783 0.857 0.714

Scored 2

Clinical 0.488 0.893 0.820 0.636 0.690 0.381

Normal 0.488 1.000 1.000 0.661 0.744 0.488

itEm 84: strange behaviour

Scored ≥ 1

Clinical 0.488 0.679 0.603 0.570 0.583 0.167

Normal 0.488 0.964 0.932 0.653 0.726 0.452

Scored 2

Clinical 0.310 0.881 0.722 0.561 0.595 0.190

Normal 0.310 1.000 1.000 0.592 0.655 0.310

itEm 85: strange ideas

Scored ≥ 1

Clinical 0.548 0.714 0.657 0.612 0.631 0.262

Normal 0.548 0.964 0.939 0.681 0.756 0.512

Scored 2

Clinical 0.310 0.881 0.722 0.561 0.595 0.190

Normal 0.310 1.000a 1.000a 0.592 0.655 0.310

itEm 99: too concerned with neatness or cleanliness 

Scored ≥ 1

Clinical 0.429 0.833 0.720 0.593 0.631 0.262

Normal 0.429 0.952 0.900 0.625 0.690 0.381

Scored 2

Clinical 0.250 0.952 0.840 0.559 0.601 0.202

Normal 0.250 1.000 1.000 0.571 0.625 0.250

Ocs-11

Cut-off ≥ 9, clinical 0.750 0.655 0.685 0.724 0.702 0.405

Cut-off ≥ 7, normal 0.893 0.964 0.962 0.900 0.929 0.857

Ocs-8  

Cut-off ≥ 8, clinical 0.702 0.690 0.694 0.699 0.696 0.393

Cut-off ≥ 5, normal 0.929 0.881 0.886 0.925 0.905 0.810

Ocs-6   

Cut-off ≥ 6, clinical 0.738 0.655 0.681 0.714 0.696 0.393

Cut-off ≥ 4. normal 0.905 0.905 0.905 0.905 0.905 0.810

Ocs-2 

Cut-off ≥ 3, clinical 0.643 0.833 0.794 0.700 0.738 0.476

Cut-off ≥ 2, normal 0.869 0.988 0.986 0.883 0.929 0.857

CCR = correct classification rate; FN = false negatives; FP = false positives; N = total number; OCS = Obsessive Compulsive 
Scale; TN = true negatives; TP = true positives. 
a) Sensitivity = TP/TP + FN; b) Specificity = TN/TN + FP; c) PPV = TP/TP + FP; d) NPV = TN/TN + FN; e) CCR = (TN + TP)/N.

Sensitivity, specificity, positive predictive 
value, negative predictive value, correct 
classification rate and kappa-values dis-
criminating obsessive-compulsive disor-
der cases from clinical and general popu-
lation controls. The values in italics 
indicate the best psychometrics.

tablE 3



Dan Med J 59/11  November 2012 da n i s h m E d i c a l J O U R n a l   5

group than in the clinical and population-based control 
samples.

The results of the ROC analysis showed an almost 
equal AUC for all four scales when discriminating OCD 
patients from the general population. If population 
screening is the aim, there is a small but non-significant 
advantage to be gained by adding a number of non-spe-
cific symptoms to the OCD core symptoms. On the other 
hand, when screening OCD cases in a clinical group, us-
ing only the core symptoms (OCS-2) seems superior; 
however, not significantly so. 

Storch et al, who developed the OCS-6, based their 
results on control groups with externalizing and internal-
izing disorders [12]. They found an optimal cut-off point 
at five with the following values (present-study results in 
brackets): sensitivity 86.8% (82.1%), specificity 56.1% 
(externalizing disorders) and 67.3% (internalizing dis- 
orders), respectively, (53.6%). In the present study, we 
recommend a cut-off point at six when screening among 
clinical patients in whom the sensitivity is 73.8% and the 
specificity is 65.8%. In the study by Storch et al, the 
AUCs were 0.658 and 0.732, respectively. In the present 
study, the AUC was 0.787 when discriminating OCD pa-
tients from clinical controls.

Nelson et al, who constructed the OCS-8, achieved 
the following results in the general population group: 
sensitivity 75.3% (92.9%), specificity 97.3% (88.1%), PPV 
96.5% (88.6%) and NPV 79.8% (92.5%). Results observed 
in our clinical control group had lower scores than the 
corresponding group in the Nelson study: sensitivity 
75.3% (70.2%), specificity 87.7% (69.0%), PPV 85.9% 
(69.4%) and NPV 78.1% (69.9%) [17]. One explanation of 
the poorer, but still acceptable, results could be a differ-
ent composition of the clinical groups. Nelson et al had a 
group of 73 children, of whom 34 had attention deficit 
hyperactivity disorder (ADHD), 23 conduct disorders and 
29 an emotional disturbance. Compared to the clinical 
group in this study, there are proportionally more exter-
nalising diagnoses, which have been shown to be more 
easily differentiated from OCD [10].

Overall sensitivity, specificity, PPV, NPV, CCR and 
kappa-values were found to be very alike across the four 
scales at the optimal cut-off points. The ability to dis-
criminate OCD from the general population was very 
good for all scales, with kappa-values ranging from 0.810 
(OCS-6 and OCS-8) to 0.857 (OCS-2 and OCS-11). 

Kappa-values measuring discrimination of OCD cases 
versus clinical controls were almost identical, around 0.4 
for OCS-11, OCS-8 and OCS-6 at the best cut-off points, 
which is moderately good (0.40-0.60). OCS-2 attained a 
kappa-value of 0.476. These results suggest that a scale 
comprised of the two core symptoms is more accurate as 
a clinical screening tool than the remaining scales. This 
supports the findings of Ivarsson & Larsson [13]. 

The OCS-2 scale also yielded slightly better results 
in both groups in all areas except for sensitivity in the 
clinical control group, which was 64.3% compared with a 
sensitivity of 75.0% for OCS-11. However, despite the 
superior kappa score of 0.476, the OCS-2 suitability as a 
screening tool should be questioned. Due to its low sen-
sitivity, there is a risk that too many OCD patients may 
be disregarded. 

One way to construct a more optimal scale could be 
to use multiple informants. Nevertheless, no significant 
correlation was found between the self-report question-
naire Spence Children’s Anxiety Scale and the parent-
rated CBCL internalizing subscale [18]. This indicates ei-
ther a mismatch between children and parents as 
reliable informants and/or a substantial difference in re-
porting of the same symptoms. Another study conclud-
ed that teachers were better than parents at spotting in-
ternalizing symptoms in children [19].

The co-morbidity often present in OCD children is 
likely to have a great influence on the ability of the 
scales to discriminate OCD from other internalising diag-
noses. 

Moreover, the CBCL only evaluates the presence 
and the frequency of symptoms, not their severity. Since 
symptoms of OCD are also present as part of normal de-
velopment, there is a risk that typically developing chil-
dren are screened positive. This study has not invest-
gated co-morbidity in the OCD group, and the general 
population control group was not assessed for psycho-
pathology. Undetected diagnoses, particularly internalis-
ing symptoms, may have influenced the results. 
Moreover, the random selection of the clinical control 
group may not represent the actual psychopathological 
distribution.

When diagnosing OCD, no scale can be a substitute 
for thorough diagnostic assessment. Nevertheless, bear-
ing in mind the better prognosis associated with early 
detection and the relatively low costs of distribution and 
use of questionnaires, this speak in favour of further de-
velopment and use of screening tools.

Child washing hands.
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cOnclUsiOn
None of the CBCL based OCD scales tested were signifi-
cantly better than the others at differentiating OCD pa-
tients from controls. However, using a two-item scale 
tapping into the core symptoms was almost as effective 
in population screening and seems even better at dis-
criminating OCD patients in a mixed clinical population 
than the scales with more items. 
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