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The clinical profiles of 200 children and adolescents with Tour-
ette syndrome are reviewed. The mean age of onset was 6.3 years, 
and the mean lag between onset of symptoms and diagnosis was 
4.5 years. Thirty-seven percent of these patients had another family 
member with a tic disorder. A strikingly large number (58%) of 
these children had learning problems, behavioral problems, or 
both. These problems often caused more difficulties in everyday 
living than the tics and noises themselves. It is not sufficient simply 
to diagnose this complex disorder. These patients and their fami-
lies require both help and understanding in dealing with the tics 
and noises as well as the associated behavioral and learning diffi-
culties. 
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Tourette syndrome is a disorder characterized by the 
childhood onset of multiple motor tics and involuntary 
vocalizations. Georges Gilles de la Tourette first delineated 
the disorder in 1885 when he described nine cases,1 al-
though one of his cases had been described previously by 
Itard in 1825. Only a few additional cases had been de-
scribed until the 1960s, when the number of cases diag-
nosed increased rapidly.2-4 Much of this increase was be-
cause of heightened public awareness, which led patients 
who recognized the syndrome in themselves or in family 
members to seek medical help. 

We report the clinical profiles of 200 children and ado-
lescents with Tourette syndrome seen at The Cleveland 
Clinic Foundation over a five-year period. The complexity 
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Table. Characteristics of 200 children with 
Tourette syndrome 

Number Percent 

Sex 
Male 165 82 
Female 35 18 

Race 
White 194 97 
Black 6 3 

Family history of tics 74 37 

Severity 
Mild 89 44 
Moderate 99 50 
Severe 12 6 

Neurologic disorders 10 5 
Febrile seizures 7 4 
Afebrile seizures 3 2 
Cerebral palsy 0 0 
Mental retardation 6 3 
Neuromuscular disorder 0 0 

Learning problems 72 36 
Learning disability 43 22 
Repeated grade 24 12 
Poor grades 35 18 
Full-time special class 17 8 
Part-time special class 24 12 

Behavior problems 95 48 
Attention deficit disorder 70 35 
Adjustment reaction 20 10 
Neurosis or psychosis 17 8 

Abnormal neurologic examination 5 3 

of this disorder has become increasingly evident 
as we have gained experience with large numbers 
of patients. 

Patient population 
Starting in 1977, all patients under 19 years of 

age with Tourette syndrome were seen by one of 
us and prospectively added to the Tourette syn-
drome registry. We made the diagnosis based on 
the following DSM-III criteria:5 age at onset be-
tween 2 and 15 years; presence of recurrent, 
involuntary, repetitive, rapid, purposeless motor 
movements affecting multiple muscle groups; 
multiple vocal tics; ability to suppress movements 
voluntarily for minutes to hours; variations of the 
intensity of the symptoms over weeks or months; 

duration of symptoms for more than one year. 
We took an extensive history from each patient 
and examined them thoroughly. We did not rou-
tinely perform laboratory tests for patients 
thought to have classical Tourette syndrome. 

We obtained the family history by interviewing 
the parents and did not routinely examine other 
family members. In the absence of a standardized 
grading system, we judged the severity of the 
disorder as follows: mild cases were those where 
the tics were not continuously present or were 
not usually noticed by other people. We judged 
the disorder as moderate if the tics were contin-
uously present and led to stress, embarrassment, 
and teasing. Severe cases had constant tics that 
were considered bizarre by those who saw them 
and severely limited the person's ability to lead a 
normal life. 

We identified school problems from the history 
given by the parents. School reports and results 
of psychological tests were available for most 
children who were experiencing learning prob-
lems, although no uniform method of measure-
ment was used. Children were also divided into 
three groups according to behavior problems: 
The first group was made up of children with 
attention deficit disorder with or without hyper-
activity, based on the criteria listed in the DSM-
III.6 The second group comprised children 
whose behavioral difficulties were mild and 
thought to reflect reactive problems in adjusting 
to the burden of exhibiting involuntary tics and 
noises. The third group consisted of patients with 
neurotic or psychotic behaviors. These behaviors 
always included an element of obsessions and 
compulsions and were usually more disruptive 
than the tic components of the disorder. Most 
patients in the latter group were seen in consul-
tation by a staff psychiatrist. 

Results 
The Table summarizes some of the major find-

ings in the 200 children with Tourette syndrome. 
The male-to-female ratio was 4.7, which is higher 
than in most previous studies.2"4 The small num-
ber of nonwhites has been consistently noted in 
the past.3 The mean age of onset was 6.3 years, 
and 90% began having symptoms before age 10. 
The average lag between onset of symptoms and 
diagnosis was 4.5 years, and most patients had 
been seen by several physicians before the correct 
diagnosis was made. No religious or ethnic group 
was disproportionately represented; the religious 
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and ethnic background of the patients was found 
to be the same as that seen in the geographic 
areas served. Thirty-seven percent reported an-
other family member with a tic disorder. The 
percentage of those with a mild form of Tourette 
syndrome was higher than previously reported.7 

Only 15 patients (8%) had experienced pre-
vious encephalopathic events, such as neonatal 
asphyxia or severe head trauma, that might have 
altered brain function. In general, the group 
enjoyed good health, and most patients had no 
significant medical illnesses in their background. 
The medical disorders found in 32 patients (16%) 
included a wide variety of problems such as 
asthma, chronic abdominal pain, and recurrent 
urinary tract infections. The incidence of febrile 
seizures, afebrile seizures, and mental retardation 
was no different from that seen in the population 
as a whole. Except for the presence of tics, the 
neurological examination was normal in 195 pa-
tients (98%). The abnormalities seen in the re-
maining five patients were minor and included 
reflex asymmetry and motor incoordination. 

Of the 200 patients, 115 (58%) had learning 
problems, behavior problems, or both. Learning 
disabilities and attention deficit disorder with or 
without hyperactivity were the most common 
findings. Seventeen patients (9%) had neurotic 
or psychotic behavior that severely limited their 
everyday functioning. Coprolalia, the involun-
tary use of obscenities, had occurred in only 15 
patients (8%). 

Following the original analysis of the entire 
group, we compared males and females, patients 
with mild tics and patients with moderate and 
severe tics, patients with and without a positive 
family history of tics, patients with and without 
learning problems, and patients with and without 
behavior problems. We found few significant dif-
ferences between these groups except for the 
relationships between behavior problems, learn-
ing problems, and gender. Patients with either 
behavior problems or a family history of tics had 
an earlier age of onset of their disorder. As 
expected, behavior and learning problems were 
frequently found in the same patients. The great-
est difference between groups was the much 
higher incidence of behavior and learning prob-
lems in males than females. This does not differ 
from the male-to-female ratio usually found in 
children with behavior and learning problems. 
On the other hand, the presence or absence of 
behavior and learning problems did not correlate 

significantly with the severity of the tics. Copro-
lalia, however, was more frequent in those with 
moderate and severe tics. 

Discussion 
Tics are a common disturbance of childhood 

and are estimated to occur at one time or another 
in up to 24% of children.8 Tic disorders can be 
placed on a spectrum with transient, simple mo-
tor tics of childhood at one end.9 At the other 
end of the spectrum is Tourette syndrome, a 
disorder of chronic, multiple motor tics with 
vocalizations. 

Although the true incidence of Tourette syn-
drome is unknown, it is clearly not a rare disor-
der. Recent increases in case reporting have led 
to speculation that Tourette syndrome may occur 
in up to 2.6% of the general population.8 As 
more persons with Tourette syndrome are iden-
tified, the complexity of this disorder is becoming 
increasingly apparent.10 In fact, as stated by 
Cohen et al.,n Tourette syndrome appears to be 
an extremely complex biological and psycholog-
ical disorder reflecting the interaction among 
genetic, neurological, behavioral, and environ-
mental factors that change in their expression 
during development. 

The proposed etiology for tic disorders has 
changed over time. Until recently, tics were be-
lieved to be caused by emotional or psychiatric 
factors, although no specific psychopathology has 
uniformly been found in persons with tic disor-
ders.12 Currently, emphasis is being placed on an 
organic etiology, although the exact mechanism 
has not been delineated. An organic cause for 
Tourette syndrome is supported by experience 
with medications that interact with neuro-
transmitters13 as well as by biochemical studies.14 

Tourette syndrome can be precipitated at times 
by the administration of psychostimulants that 
increase the release of catecholamines.15 This 
finding, along with the beneficial response to 
haloperidol, a dopaminergic receptor blocker, 
has led to the hypothesis that excessive dopamine 
or increased sensitivity to dopamine action is the 
basis of the disorder. Several investigators have 
found diminished homovanillic acid in the cere-
brospinal fluid of patients with Tourette syn-
drome.16,17 Since homovanillic acid is a metabo-
lite of dopamine, a lowered level was thought to 
indicate that excessive dopaminergic effect is due 
to supersensitive dopamine receptors and not to 
an overproduction of dopamine. 
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In the absence of a biochemical or electrophys-
iological marker,18 the diagnosis of Tourette syn-
drome remains a clinical one. Currently available 
laboratory tests do not aid diagnosis. Essential 
clinical features include involuntary motor and 
vocal tics beginning in childhood or adolescence, 
and the mean age of onset in our group was 6.3 
years. Motor tics are more often the initial man-
ifestation of Tourette syndrome than involuntary 
vocalizations. Although the onset may be explo-
sive, the problem usually begins as simple, repet-
itive tics involving the face or head and evolves 
over time. The list of possible motor tics is almost 
endless and may include both simple and compli-
cated movements. Organized, ritualistic, compul-
sive actions are common, including touching or 
smelling one's own or another person's body. 
The vocal disturbances may be usual noisemak-
ing done in excess, unusual noises, uttering par-
tial or full words, repeating words or sentences, 
or stammering. 

Although frequently reported in earlier se-
ries,19 only 8% of our patients had ever experi-
enced coprolalia. It is possible that the incidence 
of coprolalia will increase as our patients become 
older. In addition, the relatively small number 
with coprolalia may reflect the higher-than-ex-
pected number of patients whose symptoms were 
milder than previously reported.7 Initial case re-
ports almost always described persons with severe 
symptoms. The full spectrum of possible severity, 
from mild to severe, is only now being appreci-
ated as larger numbers of cases are being diag-
nosed. Ten patients with Tourette syndrome 
were seen in 1978, and only one (10%) had the 
mild form.20 After intense publicity in the local 
media, we saw 98 cases in 1981, and 62 (63%) 
were considered mild. Many patients with mild 
forms had previously been diagnosed as persons 
with nervous habits, and the correct diagnosis of 
Tourette syndrome had not been made. 

As in other series, we found more boys to be 
affected than girls. Although Tourette syndrome 
has been reported in all races, ethnic groups, and 
socioeconomic classes,21 it occurs much more fre-
quently in white persons than in black persons. 
Initial reports revealed a high percentage of pa-
tients to be of Ashkenazi Jewish or of eastern 
European origin.22'23 In our cases, however, the 
percentage of Tourette syndrome patients with 
Jewish or eastern European background was the 
same as the general population. 

There is increasing evidence that Tourette 
syndrome and other tic syndromes may have a 

genetic origin. Originally, anecdotal reports of 
multiple family members with Tourette syn-
drome were the only evidence for this.24'25 More 
recently, systematic studies of Tourette syn-
drome families have been reported.26 '27 The 37% 
of our patients who reported another family 
member with a tic disorder is undoubtedly an 
underestimation since we did not evaluate other 
family members. Although it has been suggested 
that female patients show a positive family history 
more often than males,8 we did not find such a 
difference in our series. Current studies have not 
yet clarified the mode of genetic inheritance, and 
there is no consistent pattern of inheritance.28 

Review of medical histories did not reveal any 
unusual patterns of illness in our patients. Pa-
tients with Tourette syndrome were not found 
to have a higher-than-expected incidence of med-
ical or neurological disorders. What is striking, 
however, is the high incidence of behavior and 
learning problems in the children with Tourette 
syndrome. In our series, over 50% of the patients 
had accompanying difficulties in the form of 
learning disabilities, attention deficit disorder 
with or without hyperactivity, and other behav-
ioral disorders. A relationship between behav-
ioral factors and the basic component of Tourette 
syndrome (tics and noises) has been recognized 
and discussed almost from the time the syndrome 
was first described.29 Until recently, however, 
attention was focused on how emotional and 
behavioral problems might be the cause of Tour-
ette syndrome. We now believe that these prob-
lems are not the cause of Tourette syndrome but 
are an inherent part of the disorder for some 
patients, except for those who experience adjust-
ment reactions because of social embarrassment. 

The reason for the behavioral and learning 
problems is unknown. They occurred as fre-
quently in children with mild tics and noises as 
they did in those whose involuntary movements 
were more severe. The incidence was the same 
in those with and without a family history of tic 
disorders. There was, however, a much higher 
incidence of such problems in males with Tour-
ette syndrome than in females. A strong relation-
ship between these two problems existed: the 
majority of patients with learning problems had 
behavioral problems and vice versa. When pres-
ent, the behavioral problems usually preceded 
the onset of the tics. For many children, the 
associated behavior and learning problems 
caused more difficulties in their everyday life 
than the tics and noises. The number of patients 
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with significant psychiatric disease may increase 
as these patients are followed for a longer time. 
Recent evidence has indicated that more severe 
symptoms will develop in Tourette syndrome 
patients with mild obsessive-compulsive symp-
toms as they become older.30 

For children with Tourette syndrome, the se-
verity of their tics was often a barometer of their 
emotional state. Complex relationships were 
found between the emotions and tic phenomena, 
even in children whose day-to-day behavior was 
not out of the ordinary. Feelings, both positive 
and negative, tremendously influenced the out-
ward manifestations of tic behavior. Periods of 
increased symptoms often corresponded to times 
of excitement and increased emotional tension. 
Examples included worsening of symptoms be-
fore returning to school, before school examina-
tions, and in anticipation of birthdays, Christmas, 
and other special events. 

Simply making the diagnosis of Tourette syn-
drome was a major accomplishment five years 
ago, and efforts at that time were directed toward 
recognizing the disorder. Today, many families 
have already made the correct diagnosis by the 
time they come to see the physician. What these 
families want is help, not only for the tics and 
noises, but also for the learning, behavioral, and 
social problems that may be present. Such help, 
however, will require increased understanding 
and knowledge of the biological and psychologi-
cal bases of Tourette syndrome. 
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