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Abstract Tourette syndrome (TS) often presents with other
comorbid conditions in clinical settings. The most common
comorbidities are obsessive-compulsive disorder or
obsessive-compulsive behaviors, attention deficit hyperactiv-
ity disorder, learning disabilities, autism, mood and anxiety
disorders, and personality disorders. Comorbid disorders and
coexistent psychopathologies are often associated with im-
paired functioning, more severe course, and poorer long-
term outcome. The overall presentation of TS with and with-
out comorbidities can be significantly different and comorbid
neuropsychiatric conditions may also change with age. Thus,
frequent reassessment of symptoms and re-ordering of treat-
ment priorities are needed when following the child over the
developmental timeline.
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The vast majority of children and teens who present with
Tourette syndrome (TS) have symptoms of other neuropsy-
chiatric conditions. Findings from the Tourette Syndrome
International Consortium (TIC) database (a collaborative,

multisite investigation) showed that 88% of these patients
had comorbidities or coexistent psychopathologies [1]. In or-
der to provide comprehensive care for these patients, thorough
exploration of possible comorbid conditions is necessary.

The most common comorbidities with TS are obsessive-
compulsive disorder (OCD) or obsessive-compulsive behav-
iors, attention deficit hyperactivity disorder (ADHD), learning
disabilities, autism, mood disorders such as depression and
bipolar disorder, anxiety disorders, personality disorders, and
conduct disorder including oppositional defiant disorder [1,
2]. A subset of children with TS also has fine motor control
and visual-motor integration impairment. Studies have shown
that the impact of comorbid psychopathology on the quality of
life is often more significant than the tics themselves [3].

The overall presentation of TS with and without comorbid-
ities can be significantly different. The underlying pathophys-
iology of this co-occurring phenomenon remains unclear. One
of the fascinating aspects of this condition is the evolution of
symptoms over the lifespan. Youth often present with ADHD
symptoms initially followed by emergence of tics. In contrast
OCD and mood symptoms may occur after presentation of
tics. Many patients with tics improve significantly by adult-
hood in regard to tic severity; however, the emergence and
persistence of other neuropsychiatric symptoms like OCD of-
ten contribute substantially to continued suffering by the pa-
tients, even after the tics have somewhat abated. The reason
for these different symptomatic outcomes remains unex-
plained. Health care providers must continually reassess for
comorbidities, which may emerge or evolve over time, and
not be evident on initial presentation.

OCD is characterized by the presence of obsessions (recur-
rent and persistent intrusive thoughts, urges, or images that are
experienced and unwanted) and/or compulsions (repetitive
seemingly purposeful behaviors or mental acts usually per-
formed in response to an obsession, in accord with certain
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rules, or in a stereotyped fashion) [4]. Obsessive-compulsive
behaviors (OCB) become a disorder (OCD) when symptoms
take up more than 1 h of the day and are sufficiently severe to
cause marked distress or have significant impairment in an
important area of functioning. Obsessive-compulsive behav-
iors occur in 36% of patients with TS, and typically these
symptoms emerge several years after the onset of tics [5].
OCB or OCD typically becomes more severe at a later age
and are more likely to persist than tic symptoms. The presence
of OCD causes additional impairment on school, social, and
family functioning of youth with TS [6]. Study showed that
TS and OCD are genetically related and OCD might be a sex-
dependent alternative phenotype of TS [7].

There are differences between behaviors in TS patients
with OCD and those with only OCD [8, 9]. Patients with TS
often have more blurting out of obscenities, saying or doing
things in a specific orders, symmetrical requirement, sexual
and violent theme obsessions, counting compulsions, imitat-
ing of others’ movements, forced touching, etc. In contrast,
patients with OCD often prefer doing things in a specific or-
der, cleaning, touching, and arranging items, contamination
with dirt and germs, obsession of people hurting each other,
and fears of something bad happening. More importantly,
compulsions in OCD are often preceded by cognitions.
Patients with combined TS plus OCD correlated with more
severe tics and are often associated with other psychiatric di-
agnoses. Additionally, youth TS plus OCD has more violent,
symmetrical, and sexual obsessions and more touching,
blinking, counting, and self-injurious behaviors and compul-
sions [10].

ADHD is a neurodevelopmental disorder, characterized by
poor attention and concentration, impulsivity, and hyperactiv-
ity with symptoms that begins in early childhood. ADHD is
present in about 60% youth with TS and typically precedes the
onset of tics [11]. Comorbid ADHD is not associated with the
severity of tics in TS; however, youth with combined ADHD
with TS are more severely impaired at home, school, and with
peers and have more emotional and behavioral problems and
psychosocial difficulties [12]. Similarly, adults with comorbid
ADHD symptoms with TS are associated with more severe
aggression towards others, destructions of property, greater
substance abuse, and encounters with the justice system, as
well as other psychopathology (depression, anxiety etc.) [13].
Studies have shown that TS and ADHD are not genetically
related. However, there is likely an overlap in their underlying
neurobiology [11].

Youth with TS usually have normal intellectual function-
ing. Nonetheless, they often have poor school performance,
which is likely related to comorbid learning disabilities. In a
clinical sample, around one-fourth of patients with TS present-
ed with learning disabilities [14]. It has been suggested that
ADHD may play a potential confounder or an important co-
morbid condition in youth with LD [15].

Studies have indicated that TS in patient with autism spec-
trum disorder (ASD) exceeds that expected by chance and
around 6–8% ASD youth also has comorbid TS [16].
Genetic linkage between ASD and TS has been also sug-
gested, specifically forCNTNAP2, IMMP2L, and the neurexin
family of genes [3].

Several studies, from both community and clinical sam-
ples, have found an increased prevalence of depression (13–
76%) and associated suicidal ideations in patients with TS
[17]. The etiology of depression in TS is multifactorial; it is
possible that these symptoms are related to having a socially
disabling disorder and the associated stigma. Personality
traits/disorders are more frequent in TS, specifically
schizotypal personality disorder [18]. Migraine and tension
headache have been also reported 4–5 times greater in TS than
those of general pediatric population [19].

Helping patients and families understand the concept of
comorbidities can also be challenging.Many families are frus-
trated with the lack of a single medication or treatment to
address their problems and feel like they are taking a pill for
each problem. Most patients and families can visualize a
school of fish swimming together or a flock of birds flying
together. Using this visual illustration sometimes helps them
grasp the idea that the problems are related and tend to occur
together, but each one must be addressed separately. We do
not know yet about why these problems co-occur, but it likely
relates to parallel circuitry within the motor control, limbic,
and frontal areas of the brain.

Comorbid disorders and coexistent psychopathologies are
common in TS and often associated with impaired function-
ing, more severe course, and poorer long-term outcomes. The
identification and treatment of comorbid conditions remain
one of the greatest challenges in effective treatment of these
individuals. A comprehensive, multidisciplinary approach ad-
dressing academic, behavioral, and movement disorder and
psychiatric components is needed. Often the list of problems
is quite large, and the health care providers must strategize as
to which concerns warrant the greatest efforts in treatment.
These priorities often change over time as the child matures
and the expression of the comorbid conditions evolves. Thus,
frequent reassessment of symptoms and re-ordering of treat-
ment priorities are needed when following the child over the
developmental timeline.
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