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Social Behavior and Comorbidity in Children With Tics
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abstract

OBJECTIVES: To examine the characteristics of children with coexisting tics and autism spectrum disorder and
determine if children with tics have deficits in social behavior.METHODS: Descriptive study of children referred for
tics over 18 months. Parents completed the Social Responsiveness Scale and the Social Communications Ques-
tionnaire; children screening positive on these measures were evaluated for autism spectrum disorder. Charac-
teristics of children who were diagnosed with both disorders are described. Subscales scores on the Social
Responsiveness Scale for children with tics without a comorbid autism spectrum disorder were compared. The
relationship between a comorbid diagnosis of attention deficit hyperactivity disorder and autism spectrum dis-
order symptoms was explored using logistic and linear regression. RESULTS: One hundred and fourteen children
were evaluated. Children with a tic disorder and autism spectrum disorder had significantly higher rates of co-
morbid attention deficit hyperactivity disorder (P ¼ 0.005), rage attacks (P ¼ 0.006), and oppositional defiant
disorder (P ¼ 0.007) than children without autism spectrum disorder. Mean tic severity and treatment rates did
not differ between groups. Mean subscale scores on the Social Responsiveness Scale for children without autism
spectrum disorders fell into the clinically significant range for autistic mannerisms only. All Social Responsiveness
Scale scores were significantly increased by an attention deficit hyperactivity disorder diagnosis (P < 0.0001).
CONCLUSION: Children referred for assessment of tics should be screened for autism spectrum disorders. There is a
subgroup of children with multiple neuropsychiatric comorbidities who suffer from social dysfunction and autistic
mannerisms outside of an autism spectrum disorder diagnosis.

Keywords: autism spectrum disorder, tic disorders, comorbidity, attention deficit hyperactivity disorder

Pediatr Neurol 2013; 49: 406-410
� 2013 Elsevier Inc. All rights reserved.

Introduction

Tourette syndrome (TS) is a childhood onset disorder
that affects approximately 1%1 of children. TS consists
of multiple motor and one or more vocal tics that
persist for more than 1 year.2 The autism spectrum
disorders (ASDs)dincluding autism, Asperger disorder, and
pervasive developmental disorder not otherwise spe-
cifieddare a group of disorders characterized by pertur-
bed social reciprocity, communication, and stereotyped

behaviours.2 Recent epidemiological studies have shown
that ASDs are much more common than previously
believed, with a prevalence of approximately 1% in children
and adolescents.3,4

ASDs and TS are distinct, complex, behaviorally defined
disorders of childhood that have almost asmany similarities
as differences. Their etiologies are largely genetic. They have
in common a predominance for themale gender, prominent
movement disorders with repetitive motor behaviors, and a
number of behavioral traits. A considerable number of
individuals with each disorder have other lifelong deve-
lopmental disorders as well, notably obsessive compulsive
disorder, attention deficit hyperactivity disorder (ADHD),
and learning disabilities.5,6

The underlying pathophysiology of TS and the ASDs is
still unknown, but common to both disorders is an
alteration of normal brain development and structure.

Article History:
Received 5 July 2013; Accepted in final form 7 August 2013
* Communications should be addressed to: Dr. Pringsheim; Alberta

Children’s Hospital; C4-431; 2888 Shaganappi Trail NW; Calgary, AB T3B
6A8, Canada.

E-mail address: tmprings@ucalgary.ca

Contents lists available at ScienceDirect

Pediatric Neurology

journal homepage: www.elsevier .com/locate/pnu

0887-8994/$ - see front matter � 2013 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.pediatrneurol.2013.08.005

Pediatric Neurology 49 (2013) 406e410

Delta:1_given name
Delta:1_surname
mailto:tmprings@ucalgary.ca
www.sciencedirect.com/science/journal/08878994
http://www.elsevier.com/locate/pnu
http://dx.doi.org/10.1016/j.pediatrneurol.2013.08.005
http://dx.doi.org/10.1016/j.pediatrneurol.2013.08.005
http://dx.doi.org/10.1016/j.pediatrneurol.2013.08.005


Radiologic and pathological studies of patients with TS have
confirmed subtle abnormalities in brain structure in these
patients, particularly within the basal ganglia.7,8 More
widespread neuroanatomic abnormalities have been re-
ported in patients with ASDs.9

The cooccurrence of ASDs and TS in the same individual
has been reported at a frequency greater than expected by
chance. Simonoff and colleagues6 identified rates of co-
morbid psychiatric disorders associated with ASD in a
subgroup of 112 10 to 14-year-old children in a population
derived cohort. In this group, the 3-month point prevalence
of TS was 4.8% and of chronic tic disorder was 9.0%.
Currently, only one study has reported on the frequency of
ASDs in children with TS. Using the Tourette Syndrome In-
ternational Database Consortium Registry, Burd10 identified
334 of 7288 participants (4.6%) in the registry whose cli-
nicians reported had both TS and an ASD. Individuals in the
registry, however, were not systematically assessed for both
disorders.

Because of the difficulty in confirming the diagnosis of an
ASD, several screening instruments have been created to aid
clinicians. These measures are meant to help clinicians
decide when enough symptoms of an ASD are present to
warrant referral for further diagnostic investigation. Previ-
ous studies have shown that autistic traits are present in
pediatric psychiatric outpatients. Reiersen11 measured
autistic traits in children with ADHD using the Social
Responsiveness Scale (SRS). They found that mean SRS
scores for children with ADHD were significantly higher
than for children without ADHD (P < 0.001), with 32% of
participants with ADHD scoring in the clinically significant
range. Pine12 compared scores on ASD symptom scales in
healthy youths and youths with mood and anxiety disor-
ders using the SRS, the Social Communication Question-
naire (SCQ) and the Children’s Communication Checklist.
Relative to healthy youths, youths with mood or anxiety
disorders exhibited higher scores on each ASD symptom
scale. Neither of these studies included follow-up clinical
evaluation for ASDs of children scoring above cutoff points
on screening questionnaires, so it is uncertain whether the
high ASD symptom scale scores represent overlap between
psychiatric and ASD symptoms or a true positive screening
test result for an ASD.

This study had several objectives.We sought to identify if
children with comorbid tic disorders and ASDs had more
severe tics or a greater rate of treatment of tics and if there
was a relationship between severity of ASD symptoms and
tic severity. In childrenwith tic disorders without comorbid
ASDs, we examined if any specific deficits in social behav-
iors as measured using the Social Responsiveness Survey
could be identified. Finally, we examined the relationship
between comorbid ADHD symptom severity and the
severity of ASD symptoms in children with tic disorders.

Methods

Approval for the research study was given by the University of Cal-
gary Regional Ethics Board. This was a cross-sectional, descriptive study
of all children referred for the assessment of tics during an 18-month
period at a single center. To be eligible for the study, participants were
ages 5-17 years and had a legal guardian able to provide informed con-
sent and historical information for the child. Participants had a diagnosis
of TS, chronic motor tic disorder, chronic vocal tic disorder, or tic disorder

not otherwise specified. Patients of families who could not read or speak
in English were excluded. All study participants were grouped into one of
two groups: (1) children with a preexisting diagnosis of an autistic
spectrum disorder or (2) children without a preexisting diagnosis of an
ASD. Children in the first group were asked to supply confirmation of
their diagnosis and subtype (by review of diagnostic consultation reports
from psychologist and referring physician) and did not have further
screening assessments for ASDs performed. They were included for the
measurement of the rate of comorbid ASDs in children with TS.

Participants then had a semistructured interview developed by the
study physician. The purpose of this interview was to confirm the
diagnosis of a tic disorder, assess for common comorbidities such as
ADHD and obsessive compulsive disorder, evaluate the child clinically for
symptoms of ASD, and to rate symptom severity. This interview was
performed by the study physician and included a diagnostic assessment
for TS, ADHD, obsessive compulsive disorder, and ASD. The semi-
structured interview was based on Diagnostic and Statistical Manual-IV-
text revision criteria for these disorders. Current diagnoses (e.g., TS only,
TS plus ADHD) as determined by the diagnostic assessment were listed.
Measurements of symptom severity were performed using the Yale
Global Tic Severity Scale (YGTSS) as a measure of current tic severity, the
Yale Brown Obsessive Compulsive Symptom Scale as a measure of
obsessive compulsive disorder severity, and the Conner’s Parent Short as
a measure of ADHD symptom severity. Tics were differentiated from
motor stereotypies based on core clinical features, including age of onset,
phenomenology, and clinical course.

Parents of children who had not previously been diagnosed with an
ASD were asked to complete the SRS and the SCQ, which are screening
questionnaires for autistic behaviors. The SRS is a questionnaire covering
the various dimensions of interpersonal behavior, communication, and
repetitive/stereotypic behavior that are characteristic of ASD. The SRS
yields five subscale scores: social awareness, social cognition, social
communication, social motivation and autistic mannerisms, and a total
score. T scores corresponding to raw scores are provided for each sub-
scale score and the total score. Total T scores <59 are considered in the
normal range. T scores between 60 and 75 indicate mild to moderate
deficiencies in reciprocal social behavior, which are clinically significant
and are typical for children with “high functioning” ASDs. T scores >76
represent severe deficiencies and are strongly associated with a clinical
diagnosis of ASD. Validation of the SRS has been performed by com-
parison of SRS results with the Autism Diagnostic Interview-Revised
(ADI-R).13 The SCQ is a measure that taps the symptomatology associ-
ated with ASDs. The measure provides a total score that is interpreted
with reference to a cutoff score that may indicate a possible ASD. The SCQ
shows strong discrimination between ASD and non-ASD patients
(sensitivity 0.88, specificity 0.72) and between autism and non-autism
patients (sensitivity 0.90, specificity 0.86).14

Participants with T scores >76 on the SRS and above the cutoff score
on the SCQ or for whom their was clinical suspicion of an ASD based on
the clinical consultation were then seen by a psychologist who per-
formed the ADI-R, a standardized diagnostic interview for autistic
spectrum disorders for confirmation or refutation of an ASD diagnosis.
Children with a positive ADI-R then had the Autism Diagnostic Obser-
vation Schedule (ADOS) performed by the same psychologist. The psy-
chologist performing the ADI-R and ADOS holds a doctorate in
psychology and is a registered psychologist with more than a decade of
experience in the diagnosis of ASD. Based on the results of these ex-
aminations and clinical judgement of the psychologist and physician, an
ASD diagnosis was determined.

Children with a confirmed diagnosis of an ASD were then grouped
with those children previously diagnosed with an ASD for the mea-
surement of comorbid ASDs in childrenwith tic disorders. We compared
the rate of comorbidity of ASDs in our tic disorder population to North
American population data.4 Clinical characteristics of childrenwho were
ultimately diagnosed with both a tic disorder and an ASDwere described
and summarized. Childrenwho screened positive on the SRS and SCQ but
did not have a confirmed ASD on the ADI-R and/or ADOS were also
evaluated as a distinct subgroup to identify any unique clinical
characteristics.

Subscales scores on the five domains of the SRS for the study popu-
lation without a comorbid ASD are described using simple statistics. We
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