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ABSTRACT
Objective: To examine the psychometric properties of the Children’s Yale-Brown Obsessive Compulsive Scales
(CYBOCS) modified for pervasive developmental disorders (PDDs). Method: Raters from five Research Units on
Pediatric Psychopharmacology (RUPP) Autism Network were trained to reliability. The modified scale (CYBOCS-PDD),
which contains only the five Compulsion severity items (range 0-20), was administered to 172 medication-free children
(mean 8.2 + 2.6 years) with PDD (autistic disorder, n = 152; Asperger’'s disorder, n = 6; PDD not otherwise specified,
n = 14) participating in RUPP clinical trials. Reliability was assessed by intraclass correlation coefficient (ICC) and internal
consistency by Cronbach’s « coefficient. Correlations with ratings of repetitive behavior and disruptive behavior were
examined for validity. Results: Eleven raters showed excellent reliability (ICC =0.97). The mean CYBOCS score was 14.4
(+ 3.86) with excellent internal consistency (a = .85). Correlations with other measures of repetitive behavior ranged from
r=0.11 to r = 0.28 and were similar to correlations with measures of irritability (r = 0.24) and hyperactivity (r = 0.25).
Children with higher scores on the CYBOGCS-PDD had higher levels of maladaptive behaviors and lower adaptive
functioning. Conclusions: The five-item CYBOCS-PDD is reliable, distinct from other measures of repetitive behavior,
and sensitive to change. J. Am. Acad. Child Adolesc. Psychiairy. 2006;45(9):1114-1123. Key Words: autism, pervasive

developmental disorders, repetitive behavior, clinical measures.
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Pervasive developmental disorders (PDDs) such as
autistic disorder, Asperger’s disorder, and PDD not
otherwise specified (NOS) are chronic conditions of
early childhood onset. These disorders share common
features, but also have important differences. For
example, the diagnosis of autistic disorder requires the
presence of delayed and deviant language, impaired
social skills, and repetitive behavior and restrictive
interests (DSM-IV-TR; American Psychiatric Associa-
tion, 2000). Asperger’s disorder is characterized by
restricted interests and impaired socialization, but does
not involve significant communication delay. In
children with PDD-NOS, repetitive behavior or
restricted interests may not be prominent (Walker
et al., 2004). Because repetitive behavior is a central
feature of the PDDs, it warrants careful assessment in
both clinical and research settings.
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Repetitive behaviors also occur in other disorders
including obsessive-compulsive disorder (OCD) and
Tourette’s syndrome. Despite obvious similarities, there
are striking differences in repetitive behaviors observed
in these disorders and PDD. Children with OCD
describe recurring thoughts that are difficult to dislodge;
rituals are often directed at removing contaminants or
harm prevention (Scahill et al., 2003). Children with

Tourette’s syndrome are more likely to engage in

repetitive behavior to achieve a sense of completion
rather than harm prevention (Scahill et al., 2003). In
OCD or Tourette’s syndrome, children describe their
recurring thoughts as bothersome and the need to
perform repetitive behavior as distressing. By contrast,
restricted interests and repetitive behavior may not be
bothersome to children with PDD, who may indeed
derive pleasure or relief from their repetitive behavior

(McDougle et al., 2000a). Nonetheless, some children

with PDD, particularly higher functioning children, can
be diagnosed with OCD and may engage in repetitive
behavior to reduce anxiety (Bodfish et al., 2000; Martin

et al., 2003; McDougle et al., 2000b).

Repetitive behavior in PDD may be expressed by
hand ﬂapping, spinning objects, Drdering or arranging
objects, repeating phrases, replaying the same video
segment over and over, and preoccupations with
specific topics. Left to their own, children with PDD
may engage in these behaviors for extended periods of
time. Indeed, distress may only be manifest when the
child is prevented from continuing the repetitive
behavior. The neurobiology of repetitive behaviors in
PDD remains unknown, although several neurochem-
ical systems have been implicated (Hollander et al.,
2003; McDougle et al., 2000b).

Despite being one of the three core dimensions of
PDD, relatively few instruments have been designed to
assess repetitive behaviors in this population (Bodfish
et al., 1999; Militerni et al., 2002). Accurate assessment
of repetitive behaviors may be useful during the
diagnostic evaluation of PDD. In addition, prominent
repetitive behaviors or restricted interests can interfere
with functioning and, therefore, may become the target
of treatment. Reliable and valid assessment of repetitive
behavior is a prerequisite for accurate baseline measure-
ment and tracking progress in clinical and research
settings. The purpose of this study was to examine the
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reliability, validity, and clinical utility of the Children’s

Yale-Brown Obsessive Compulsive Scales modified for

PDD (CYBOCS-PDD).

METHOD

Setting and Subjects

The sample of 172 medication-free children (145 boys and 27
girls) had a mean age of 8.2 + 2.6 years (range 5-17). Subjects were
enrolled in one of two randomized clinical trials conducted by the
Research Units on Pediatric Psychopharmacology (RUPP) Autism
Network (one participant did not have a CYBOCS-PDD rating at
baseline). The first study was a double-blind, placebo-controlled
trial of risperidone in children with autism accompanied by
aggression, tantrums, and self-injury (Research Units on Pediatric
Psychopharmacology [RUPP], 2002). The second study was a
double-blind, placebo-controlled trial of methylphenidate in
children with PDD and hyperactivity (Research Units on Pediatric
Psychopharmacology [RUPP] Autsm Network, 2005). Written
informed consent was provided by a parent or guardian and assent
was obtained from the child when possible.

Procedures

The Children’s Yale-Brown Obsessive Compulsive Scale
(CYBOCS) is a semistructured clinician rating that measures the
current severity of obsessions and compulsions in youth with OCD
(Scahill ec al., 1997). It is a slightly modified version of the original
adult instrument (Goodman et al., 1989). The CYBOCS begins
with a detailed symptom checklist of possible obsessions and
compulsions. Obsessions and compulsions are then each rated on a
0 to 4 scale across five severity items: Time Spent, Interference,
Distress, Resistance, and Degree of Control. Thus, there are three
summary scores: Obsessions (0-20), Compulsions (0-20), and a
Total score (0—40).

In preparation for use in clinical trials, RUPP Autism Nerwork
investigators modified the CYBOCS for use in children with PDD,
First, the Obsessions checklist and severity scales were dropped
because of the well-known cognitive and communication limita-
tions in this population. Furthermore, because the ascertainment of
obsessions in this population would be impeded by language
impairment, the severity scales for obsessions would likely be zero
and not informative.

Second, the compulsions checklist was retained from the original
CYBOCS and expanded to include repetitive behaviors commonly
seen in children with PDD. For example, we added repetitive water
play, hand tlapping, rocking, and echolalia. Third, given that parents
are the primary informant for children with PDIDD, we made selective
alterations on the probes for Compulsion severity items. For
example, rather than relying on the child to report the distress
associated with the repetitive behavior, the parent was asked to
estimate the child’s level of distress if the child were to be prevented
from performing the repetitive behavior. Similarly, the parent
was asked to judge whether the child makes an effort to resist
the performance of repetitive behavior. To determine the child’s
level of control, we asked parents to describe the child’s response
to their directives to stop the behavior. The wording in the anchor
points followed from the assumption that children who immediately
return to the repetitive behavior are exerting less control over the
behavior than a child who accepts the directive and does
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not immediately return to the behavior. As in the original CYBOCS,
severity items (Time Spent, Interference, Distress, Resistance, and
Degree of Control) are rated from 0 o 4. Thus, scores range from 0
to 20 (instrument and instructions are available on request).

Before the enrollment of subjects in the RUPP Autism Network
trials, investigators were systematically trained to administer the
modified CYBOCS. An in-person training session described the
organization, administration, and scoring of the instrument. This
training session was followed by a live or taped demonstration of the
interview by an experienced rater (L.S.), which was corated by
interviewers in training. This was followed by an in-person or
telephone conference during which the repetitive behaviors and
severity ratings were reviewed. The interviewers then independently
rated four additional taped interviews for reliability. To be
considered reliable, raters had to score within 15% of the gold
standard rating on the total score for each of these four interviews
established by an experienced rater (L.S.). The expert rater did not
conduct the videotaped interviews; thus, the gold standard ratings
were established under the same conditions used by the other raters,
Raters who did not meet this reliability criterion received additional
rraining and were required to rate additional tapes reliably before
they were allowed to conduct study interviews. The same training
methods were used for new raters. Clinicians who performed ratings
in the first study (risperidone versus placebo) were recerrified for the
second study (methylphenidate versus placebo).

The CYBOCS-PDD interview was administered to primary
caretakers at baseline when subjects were medication free and at
regular intervals throughout the medication trials. In most instances,
the child was present during the assessments, which allowed direct
participation in the interview and first-hand observation of behavior.

Aberrant Bebavior Checklist (ABC). The ABC is a 58-item
informant-based scale with five subscales: 1, Irritability (tantrums,
aggression and self-injury, 15 items); 1, Social Withdrawal (response
to others, initiation of interaction, 16 items); llI, Stereotypic
Behaviors (mannerisms and repetitive movements, seven items); IV,
Hyperacrivity (16 items); and V, Inappropriate Speech (excessive
ralking, repeating phrases, four items). These factors have been
confirmed in several studies (Aman et al., 1985), The ABC has
normative data in developmentally disabled populations (Brown
et al., 2002) and is sensitive to change (Research Units on Pediatric
Psychopharmacology [RUPP| Autism Network, 2002).

Autism Diagnostic Interview-Revised (ADI-R). The ADI-R is a
structured parent interview used to support the diagnosis of autism
in children and adules (Lord et al., 1997). Training on the ADI-R is
rigorous, involving didactic sessions, supervised administration of a
live interview, reliable rating of a taped interview, and demonstrated
competence in at least three taped interviews by the new rater.

Child Symptom Inventory (CSI). The 126-item, DSM-IV-based
checklist rated from 0 to 3 by the primary caretaker. Scores of 2 or 3
are regarded as a positive symptom, and the CSI has good reliability
and validity (Gadow and Spratkin, 1994). To evaluate convergent
validity with the CYBOCS-PDD, the sum of CSI Compulsions and
behavior.

Vineland Adaptive Behavior Scales. The Vineland 1s a semi-
structured, parent interview that measures the child’s competence in
communication, daily living skills, and socialization. The scale 1s a
standard assessment in children with developmental disabilities with
excellent reliability and validity for each domain (Sparrow et al.,
1984).

Intellectual Functioning. Children were assessed on one of several
intelligence tests: WISC-TIT (Wechsler, 1991; 29% of the sample);
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Leiter International Performance Scale-Revised (Roid and Miller,
1997; 28% of the sample); Mullen Scales of Early Learning
(Mullen, 1995; 23% of the sample); Slosson Intelligence Test
(Jensen and Armstrong, 1985; 14% of the sample); or Wechsler
Preschool and Primary Scale of Intelligence-Revised (Wechsler,
1989; 2% of the sample). Eighteen subjects (11%) could not be
tested, Because several different tests were employed, children were
classified categorically (e.g., average ability; borderline, mild,
moderate, or severe mental retardation).

Statistical Analyses

The first set of analyses examined sample differences across the
risperidone and methylphenidate trials. This was followed by a
comparison of the CYBOCS-PDD scores across the five research sites.

Reliability of the CYBOCS-PDD was evaluated by compuring
the intraclass correlation (ICC) across clinical raters who partici-
pated in the training sequence before launching these trials and by
internal consistency (Cronbach’s o). Cronbach’s @ provides a
correlational index thart reflects the homogeneity of the individual
item scores with the total score (Cronbach, 1951). Item analyses
(recalculation of the a value with each item sequentially deleted)
were performed to determine whether any of the five severity items
detracted from the overall reliability estimate. By convention, [CC
values of >0.75 and a values of >0.8 are considered excellent. To
estimate convergent and divergent validity for the CYBOCS-PDD
score, we calculated Pearson correlations for theoretically similar
indices (e.g., ADI-R Stereotypy, ABC Stereotypy, CSl combined
Compulsions and Tics subscales) and dissimilar measures (ADI-R
Social Deficit score, Vineland Adaptive Behavior Scales, ABC
[rritability and Hyperactivity subscales).

We also conducted several exploratory analyses. To determine
whether more severe levels of repetitive behavior were associated with
lower cognitive functioning, we examined the reliability and validicy
of the CYBOCS-PDD in children with an IQ) =70 (higher IQ) group)
and an 1Q <70 (lower [Q group). CYBOCS-PDD scores across these
two groups were compared by ANOVA. Cronbach’s « and
discriminant validity were also recalculated within each subgroup.

Logistic regression was used to identify clinical characreristics
associated with the probability of being in the highest quartile on
the CYBOCS-PDD in this sample (i.e., the 55 subjects with
CYBOCS-PDD scores of 17 or greater). First, univariate models
were examined for the effects of diagnosis (autistic disorder versus
PDD-NOS and Asperget’s disorder), 1Q (above or below IQ ot 70),
gender, and age. This set of models was used to determine which
covariates belonged in the final model. Second, we employed a
hierarchical, stepwise modeling procedure with measures of autism
severity entered first, followed by measures of repetitive behavior,
third by measures of serious behavioral problems such as aggression
and hyperactivity, and finally adaptive behavior. To be included in
the final parsimonious model, the variable had to be significant (via
Wald test) and had to improve the overall model (p = .05).

Because CYBOCS-PDD items 4 and 5 (Resistance and Control)
rely on parental inference in children with limited verbal ability and
insight, we explored an alternative scoring method using only items
I through 3. This evaluation included calculation of the reliability
and validity of items 1 through 3 (Time Spent, Interference, and
Distress, respectively) and the correlation of the three-item and five-
item scale across the entire sample (risperidone and methylpheni-
date studies). To compare the three- and the five-item scales on
sensitivity to change with treatment, we examined data from the
risperidone versus placebo trial (McDougle et al., 2005 for detailed
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description of results). Although baseline methylphenidate data
were used for reliability and validity data, only data from the
risperidone study were used to examine change.

RESULTS

Most subjects were diagnosed with autistic disorder
(IV = 152), 6 were diagnosed with Asperger’s disorder
and 14 with PDD-NOS. Table 1 presents the

characteristics of the sample.

TABLE 1
Clinical Characteristics of Subjects in RUPP Autism Network Trials
Variable No. %
Study source
Risperidone study 100 58
Methylphenidate study 72 42
Gender
Male 145 84
PDD diagnosis
Autistic disorder 152 88
Asperger’s disorder 6 4
PDD-NOS 14 8
Cognitive ability (1Q)
No score 18 11
Average (=806) 29 13
Borderline (71-85) 26 15
Mild MR (50-70) 40 25
Moderate MR (36—49) 24 14
Severe MR (21-35) 24 14
Profound MR (<20) 17 10
Echnicity/race
White 120 70
Black 20 12
Asian/Pacitic Islander 14 8
Hispanic/Latino 11 6
Orther 7 4
Mean (SD)
Age, yr 8.2 (2.6)
Vineland Adaptive Behavior Scales
Communication 50.76 (20.37)
Daily Living Skills 43.63 (20.72)
Socialization 53:35116:12)
Composite 45.15 (17.83)
Aberrant Behavior Checklist
[rricability 22.22 (9.85)
Social Withdrawal 14.71 (8.99)
Stereotypy 8.92 (5.38)
Hyperactivity 32.64 (8.94)
[nappropriate Speech 3.82.(3.92)

Note: RUPP = Research Units on Pediatric Psychopharmacology;
PDD = Pervasive Developmental Disorder; PDD-NOS = Pervasive
Developmental Disorder not otherwise specified; MR = mental
retardation.

J. AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 45:9, SEPTEMBER 2006

MEASURING REPETITIVE BEHAVIOR IN PDD

Subjects in the risperidone trial were more impaired
on measures of behavioral problems and lower in 1QQ
and on measures of adaptive behavior than those in the
methylphenidate trial. The mean CYBOCS-PDD
scores were 15.3 + 3.36 for risperidone subjects versus
13.50 £ 3.79 for methylphenidate subjects (¢ = 2.59;
p < .05). Similarly, the risperidone sample had a mean
ABC Irritability score of 25.72 + 7.54 compared with
17.29 £10.47 in the methylphenidate sample (£ = 6.17;

» <.0001). Given the entry criteria for these two trials,

this heterogeneity was not surprising and was considered
desirable for the purpose of evaluating the psychometric

properties of the CYBOCS-PDD. Across the five sites,
mean values on the CYBOCS-PDD ranged from a lower
bound of 11.6 +4.75 to a higher bound of 17.0 £ 3.74
(F 4,167 = 10.24, p < .01). However, when the sites with
the lowest and highest mean scores were removed from
the analyses, the correlations with other measures were
consistent with the overall findings. Therefore, data
from all of the sites were included in the analyses.
CYBOCS-PDD scores for the 172 children in this
sample ranged from 0 to 20, with an average score of
144 (£ 3.86). As can be seen in Figure 1, the
distribution ot scores is skewed toward the high end
of the scale, with a median of 15 and a modal score
of 17. Examination of the average scores across the
five items suggests that items 4 and 5 are generally
higher with less variability than the first three items

(Table 2).

Reliability

The ICC of 0.97 indicated excellent reliability across
raters. Cronbach’s a coefficient indicated a high level of
internal consistency for the CYBOCS-PDD five
severity items (a = .85). Examination of the overall o
with each of the five items sequentially removed shows
that no single item substantially detracts from this
internal consistency estimate (Table 2).

Validity

Table 3 shows modest or lower correlations of the
CYBOCS-PDD with other measures of repertitive
behavior. For example, the correlation with the ADI-R
Stereotypy subscale was 0.28 (p < .0001); the correla-
tion with the ABC Stereotypy subscale was even lower
(r = 0.21, p < .001). These r values were similar in
magnitude to the correlations of the CYBOCS-PDD
scores with the ABC Irritability and Hyperactivity
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Fig. 1 The distribution of scores on the CYBOCS-PDD (Children’s Yale-Brown Obsessive-Compulsive Scales for Pervasive Developmental Disorders) in 172
child participants in RUPP Autism Network trials. The five items are scored from 0 to 4. Higher scores indicate greater system severity; mean score = 14.4

(+ 3.86); median = 15; mode = 17; range = 0-20.

subscales (= 0.25 for both). This failure to discriminate
between measures of repetitive behavior, measures of
behavioral problems, and measures of adaptive skill

suggests that the CYBOCS-PDD may be measuring

something distinct from these other scales.

Effect of Cognitive Level

When subjects were dichotomized into the two
groups (IQ > 70 and IQ < 70), the average CYBOCS-

TABLE 2
[tem Analysis and Average Severity Scores on CYBOCS-PDD for
Full Sample (V= 172)

a Value With

[tem Mean SD [tem Removed
Time spent 2.8 1.00 821
Interference 2.4 1.00 814
Distress 2.6 1.05 813
Resistance 3.3 0.97 825
Control 3:3 0.84 825

Note: CYBOCS-PDD = Children’s Yale-Brown Obsessive-

Compulsive Scales for Pervasive Developmental Disorders.

1118

PDD score for the higher 1Q group was 14.06 £ 3.54
compared with 14.5 £ 3.98 for the lower 1Q group
(t170 = 0.69, NS). Internal consistency, as measured by
Cronbach’s a, was also similar across groups (o = .81
for the lower 1Q group and o = .87 for the higher IQ
eroup). The pattern of convergent and divergent
validity, however, ditfered across the two 1Q groups
(Table 3). In the higher 1Q group, the correlation with
the ADI-R Stereotypy was twofold higher than in the
lower 1Q group (p = .10 by Fisher R to Z trans-
formation). The negative correlations between the
Vineland and the CYBOCS-PDD shown in Table 3
indicate that children with better adaptive skills (higher
Vineland scores) had less severe repetitive behaviors.
Although the magnitude of the correlations between the
Vineland domains and the CYBOCS-PDD Total score
was roughly double in the higher IQ group compared
to the lower IQ group, the difference was not significant
by Fisher R to Z transformation. Finally, the correlation
between the ABC Irritability subscale and rthe
CYBOCS-PDD score was roughly two times greater
in the higher IQ group than the lower IQ group (p = .03
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TABLE 3
Correlations Between CYBOCS-PDD Total Scores for Full Sample and Lower 1QQ and Higher IQ Groups

Full Sample (z = 172)

Lower IQ® (n = 123) Higher 1Q" (n = 49)

¥ Mean (SD) 3 Mean (SD) ¥ Mean (SD)
Repetitive behavior
ABC Stereotypy Scale 0.21 12.98 (8.54) 0.169 9.83 (5.20) 0.263 6.67 (5.20)
CSI
Compulsions + tics BB 2.89 (2.44) g.185" 3.24 (2.54) 0.304* 2.02 (1.90)
ADI-R Stereotypy 0, 284** 7.63 (2.66) 0.217 7.62 (2.55) 0.469** 7.65 (2.96)
Maladaptive behavior
ABC
[rricabilicy B 25" 18.14 (11.26) 0.19 20.67 (10.66) b1 12.00 (10.37)
Social Withdrawal (), Rk 14.72 (8.99) 0.288** 14.93 (8.97) 0.428** 14.16 (9.10)
Hyperactivity 0.249** 32.64 (8.94) 0.282** 32.76 (9.04) 0.155 32.33 (8.78)
Inappropriate Speech 0.071 5.82 (3.92) —0.007 5.62 (4.14) (A6 6.29 (3.29)
Autism/adaptive behavior
ADI-R Social Deficits 0.268** 23.90 (5.05) 0.180* 25.06 (4,18) 0.464** 20.98 (5.87)
Vineland
Communication —{), 254%* 50.76 (20.37) s 7 43.20 (16.03) = 456™" 69.98 (17.48)
Daily Living Skills — 0. 2357 43.63 (20.72) —{], 181" 38.23 (17.63) TS 57.35 (21.80)
Socialization — 0. ZFE 33.25.(16:12) —0.198* 49,49 (15.42) 2 W 63.17 (13.60)
Composite —0.2697* 45.15 (17.83) —0.209* 40.35 (14.87) —0.426™ 57.60 (18.99)

Note: ABC = Aberrant Behavior Checklist; CSI = Child Symptom Inventory; ADI-R = Autism Diagnostic Interview—Revised.

* Lower 1QQ, <70; higher 1Q), >70.
on 5 ¥ QL

by Fisher R to Z transformation). These results suggest
that the CYBOCS-PDD performs somewhat differ-
ently for children in the normal 1Q range compared
with those in the mentally retarded range, but most
differences were not significant.

The logistic regression analysis indicated that diag-
nosis (Wald = 3.30, NS), IQ (Wald = 1.75, NS), gender
(Wald = 1.37, NS), nor age (Wald = 0.09, NS) were
associated with being in the highest quartile on the
CYBOCS-PDD Total (group with score of >17). Thus,
the stepwise regression procedure did not include any of
these variables in the model. The bivariate analyses also
examined other measures of repetitive behavior: ADI-R
Stereotypy subscale (Wald = 15.38, p < .001); ABC
Stereotypy subscale (Wald = 6.84, p < .05); and CSI
composite score (Wald = 8.79, p < .01). Because the
ADI-R Stereotypy subscale showed the strongest
association with the CYBOCS-PDD in the bivariate
analysis across these repetitive behavior scales, it was
retained in the logistic regression procedure.

The first variable entered in the hierarchical model,
the ADI-R Social Deficits score (a measure of autism
severity) was significant (Wald = 5.09, p < .05). The
addition of the ADI-R Stereotypy score improved the

J. AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 45:9, SEPTEMBER 2006

overall model fit (x* = 16.902, » < .001). Adding the
third block of variables, ABC Hyperactivity and
Irritability subscale scores (measures of maladaptive
behavior), improved the model still further (¥ = 11.43,
p < .05). The final variable entered, the Vineland
Adaptive Behavior composite, also improved the mode
(}(2 = 11.40, p < .01). Although the overall model
improved with the addition of these variables, indivi-
dual variables fell below significance as new variables
were introduced. For example, when ADI-R Stereotypy
was added to the model, the ADI-R Social Deficit was
no longer significantly associated with the highest
quartile on the CYBOCS-PDD. Likewise, in the
presence of the other variables, the ABC Irritability
subscale did not contribute uniquely to the model
(Wald = 1.42, not significant). Therefore, the most
parsimonious model included ADI-R Stereotypy
(Wald = 14.05, p < .01), ABC Hyperactivity (Wald =
9.34, p < .01), and the Vineland Adaptive Behavior
Composite (Wald = 12.38, p < .01). This model was
significant (x* = 17.78, p<.05), correctly classified 78%
of the children in the highest quartile on the CYBOCS-
PDD, and explained only about 23% of the variance,

suggesting intercorrelation among excluded variables.
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Five Severity Items versus Three Severity ltems

Exploratory analyses of the three-item scale (Time
Spent, Distress, and Interference) versus the tull five-
item scale (including Resistance and Control) showed
nearly identical values for internal consistency (o = .83
for items 1-3 compared to .85 for the 5 items). Thus,
although there was a suggestion that items 4 and 5
showed less variability across this sample (Table 2),
there was no appreciable increase in internal consistency
in the alternative scoring method using the three-item
scale. In addition, the correlation between the three-
and the five-item scales was 0.93, also suggesting no
important differences between the two versions of the
scale.

In the double-blind phase of the RUPP Autism
Network risperidone trial, the five-item CYBOCS-
PDD demonstrated sensitivity to change (McDougle
et al., 2005). Using the baseline score as a covariate,
ANCOVA on the change to endpoint showed no

difference in sensitivity to detect change for the first

three items (Time Spent, Interference, Distress) versus

the full five-item scale (including the Resistance and
Control items). The mean score on the five-item scale
N = 100) at the baseline in the
risperidone trial was 15.3 + 3.36. The risperidone
group went from 15.5 + 2.73 at baseline to 11.7 + 4.02
at endpoint compared with 15.2 = 3.88 to 14.2 + 4.81
for the placebo group (ANCOVA = F) -4 = 11.66,
p =.001). For the three-item scale, the mean for whole
group (/N = 100) at baseline was 8.5 £ 2.86. The
risperidone group went from 8.4 + 2.10 at baseline
to 5.6 = 2.55 at endpoint compared with 8.5 = 2.58 to
7.9 £ 3.00 for placebo (ANCOVA = Fj 5 = 17.05;
» < .001).

for the entire sample (

DISCUSSION
The RUPP Autism Network modified the CYBOCS

to measure the severity of repetitive behavior in children
with PDD before and after treatment. To evaluate this
modified instrument, we examined baseline informa-
tion from 172 medication-free subjects from one of two
RUPP Autism Network placebo-controlled trials.
Scores on CYBOCS-PDD ranged from 0 to 20, but
this range is potentially misleading given the mean score
of 14.4, median of 15, and a modal score of 17.
Whether this lack of variability is related to this

instrument when applied to children with PDD or a
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reflection of these samples is unclear. Nonetheless, the
observation that the CYBOCS-PDD was able to detect
change in the placebo-controlled risperidone study
suggests that a wider range of scores on this measure is
possible in children with PDD.

The training procedures used in the RUPP Autism
Network trials achieved excellent interrater reliability
(ICC = 0.97). Visual inspection suggests less variability
for the Resistance and Control scales (items 4 and 5)
compared with the first three items. However, when
each of the five items was removed one at a time, no
single item detracted substantially from the internal
consistency. Although the CYBOCS-PDD significantly
correlated with other measures of repetitive behavior
(e.g., ADI-R Stereotypy score and CSI Compulsion-Tic
scale), these correlations were modest and similar in
magnitude to the correlations on measures of mala-
daptive behavior.

These modest correlations and the failure of the
CYBOCS-PDD to discriminate between measures of
repetitive behavior and maladaptive behavior suggests
that it may be measuring something distinct from the
other scales used in these clinical trials. The CYBOCS-
PDD asks the parent to specify the child’s repetitive
behavior from a list of possible behaviors and to provide
information on severity. Thus, all of the identified
repetitive behaviors, including stereotypic movements,

more complex rituals, or circumscribed interests, may

contribute to the CYBOCS-PDD total score. Given
that the other measures (ABC Stereotypy, ADI-R
Stereotypy, and CSI Compulsions and Tics) include a
limited set of mostly stereotypic behavior, their
moderate correlations with the CYBOCS-PDD score
are not surprising. For example, one of the items on
the ABC Stereotypy subscale asks the parent to rate
the item “stereotyped behavior; or abnormal, repeti-
tive movement.” It seems unlikely that a parent
would consider a child’s compulsive replaying of a
cartoon videotape over and over again as a stereotypic
movement.

Given the potentially wide range of repetitive be-
havior in children with PDD, some investigators recom-
mend the use of multidimensional measures. Bodfish
et al. (1999) classified repetitive behavior into one of six
dimensions: stercotyped behavior, self-injurious be-
havior, compulsive behavior, ritualistic behavior, insis-
tence on sameness, and restricted interests. 1 hese
conceptually derived factors have been incorporated
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into a 39-item parent rating called the Repetitive
Behavior Scale. Subsequent analysis proposed a five-
factor approach to this scale in which ritualistic behavior
and sameness were combined (Lam, 2004). The dimen-
sional approach in the Repetitive Behavior Scale,
especially with the validation from factor analysis,
appears useful for documenting the phenomenology of
repetitive behavior in children with PDD. It may also be
usetul in identitying genotype—phenotype relationships.
A potential drawback of such multidimensional scales,
however, is that it may not be valid to collapse across
these factor scores. A subject who is high on one scale
may be low on another scale. Therefore, dimensional
scales may not provide a single index that can be used to
evaluate treatment response. The value of dimensional
versus more global ratings is also debated among OCD
investigators (Leckman et al., 2001).

Another potential strength of the CYBOCS-PDD is
that it is a clinician-rated measure. Unlike a parent-
rated measure, the CYBOCS-PDD integrates parent
report, observation during the evaluation, and, to the
extent possible, child report to make severity ratings.
Reliable and valid clinician-rated scales to measure
change in children with PDD are few in number and

recommended for clinical trials (Scahill and Lord,
2004). The data presented here and the findings of

McDougle et al. (2005) suggest that the CYBOCS-
PDD is stable in the absence of treatment (in the
placebo group) and sensitive to change with treatment
(risperidone group). Thus, the CYBOCS-PDD appears
to be a useful measure of change for repetitive behavior
in this population.

In this sample, children with more severe symptoms
on the CYBOCS-PDD showed higher scores on
maladaptive behaviors (ABC Hyperactivity and Irrit-
ability subscales) and lower scores on adaprtive
functioning (Vineland domains). Although this pattern

appeared clearer in the higher functioning children
(1Q = 70) compared to the lower 1Q group, most
differences across IQQ groups were not significant.
There were hints during our training procedures that
the Resistance and Control items may not apply in this
population. In the current analyses, there was indeed
less variability on these items compared with the other
three items. Furthermore, a score of 4 on the Resistance
item (“doesn’t resist at all”) often corresponded with a
score of 4 on the Control item (“has no control over the
behavior”). However, internal consistency was no
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different in the three-item versus the five-item scale
and both scales were sensitive to change. An obvious
disadvantage of the three-item scale is the reduced
range. Therefore, we retained the five-item scale and
refined the description of the anchor points for the
Resistance and Control items in the current version of
the CYBOCS-PDD. These minor modifications
should provide better guidance to the clinician for
scoring these items.

In contrast to children with OCD, children with
PDD may not be distressed by their repetitive behavior,
Indeed, distress may only become manifest when the
child with PDD is thwarted from performing repetitive
behaviors. Children with OCD are often secretive
about their ritualistic behavior. By contrast, children
with PDD often seem unconcerned about the social
implications of their behavior. A child who is unaware
or uninterested in the social implications of their
repetitive behaviors and performs them in public places
is arguably more impaired than a child who shows
restraint in public places. An additional severity item
based on this concept is under investigation. If this item
proves to be reliable, it may be a useful addition to the
scale. Nonetheless, the current CYBOCS-PDD appears
reliable, valid, and applicable in clinical and research
settings.

Limitations

This sample was drawn from two large-scale, multi-
site treatment trials. Although this procedure provided
a large, well-characterized clinical sample, the children
with PDD had serious behavioral problems. Moreover,
the relatively high CYBOCS-PDD scores notwith-
standing, the subjects in these trials were not selected
for the presence of interfering repetitive behavior. Thus,
the results may not generalize to children with PDD
who have less severe problem behaviors or those with
prominent repetitive behavior as a primary problem.
Another limitation is that several 1Q tests were used,
which dictated the use of categorical classification of IQ
and restricted our ability to evaluate the relationship of

IQ and repetitive behavior as measured by the
CYBOCS-PDD.

Clinical Implications

The CYBOCS-PDD is a clinician-rated instrument

that can be administered relatively quickly. It appears to
measure repetitive behaviors that are not captured on
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parent-rated measures such as the ABC Stereotypy
subscale. It also provides an easily interpreted index of
severity for repetitive behaviors that is not subject to
random fluctuation, but is sensitive to change with

treatment. When administering the CYBOCS-PDD, it

is useful to have the child present to integrate clinical
observation into the rating. For example, a child may
engage in a repetitive behavior that may not have
been endorsed by the parent who has become accus-

tomed to the child’s repetitive behaviors. In addition,
because the CYBOCS-PDD often relies on parental

inference, it is often useful to ask the parent to illustrate
their inferences with specific examples. For verbal
children who describe unwanted obsessive thoughts, the
original CYBOCS, which includes the Obsessions

scales, could be informative in such cases (Scahill

et al., 1997).
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Aim: To quantitatively examine the influence of study methodology and population characteristics on prevalence estimates of
autism spectrum disorders. Methods: Electronic databases and bibliographies were searched and identified papers evaluated
against inclusion criteria. T'wo groups of studies estimated the prevalence of typical autism and all autism spectrum disorders
(ASD). The extent of variation among studies and overall prevalence were estimated using meta-analysis. The influence of
methodological factors and population characteristics on estimated prevalence was investigated using meta-regression and
summarised as odds ratios (OR). Results: Forty studies met inclusion criteria, of which 37 estimated the prevalence of typical
autism, and 23 the prevalence of all ASD. A high degree of heterogeneity among studies was observed. The overall random
effects estimate of prevalence across studies of typical autism was 7,1 per 10,000 (95% CI 1.6 to 30.6) and of all ASD was 20.0
per 10,000 (95% CI 4.9 to 82.1). Diagnostic criteria used (ICD-10 or DSM-IV versus other; OR = 3.36, 95% CI 2.07 to
5.46), age of the children screened (OR = 0.91 per year, 95% CI 0.83 to 0.99), and study location (e.g., Japan versus North
America; OR = 3.60, 95% CI 1.73 to 7.46) were all significantly associated with prevalence of typical autism. Diagnostic
criteria, age of the sample, and urban or rural location were associated with estimated prevalence of all ASD. Conclusions: Sixty-
one percent of the variation in prevalence estimates of typical autism was explained by these models. Diagnostic criteria used,
age of children screened, and study location may be acting as proxies for other study characteristics and require further

investigation. Archives of Disease in Childhood 2006;91:8-15.
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