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categories consists of five grades, ranging from “none”
to “profound.” The rationale of this scale was similar
to that of the Clinical Global Impression except for
the number of grades. The degrees of severity rated at
the time of the survey and when symptomatology was
at its worst were evaluated for each major symptom
class.

2.3. Analytic strategy

Using the clinicians’ diagnoses, the subjects were
divided into four groups according to the presence or
absence of OCS and HD: TS+ OCS+HD group,
TS + OCS group, TS + HD group and TS-only group.

First, we assembled the whole sample and examined
demographic and clinical characteristics. Then we exam-
ined these characteristics and clinicians’ ratings of sever-
ity in the two groups (i.e., TS-only and young TS + all
others: TS + OCS and/or HD). The young TS + all oth-
ers group was age-matched to the TS-only group. For
continuous variables such as current age, a r-test was
performed. For categorical analysis, we used a X>-test
or Fisher’s exact test. When the p value was lower than
0.1, we compared the same items among the three
groups (i.e., TS-only, young TS 4+ OCS and TS + HD)
as well as between the TS-only group and the young
TS+all OCS group (e, TS+OCS and
TS + OCS + HD). When continuous variables were
compared among the three groups, an analysis of vari-
ance was performed.

When the p value was lower than 0.05, the results
were considered to be significant.

3. Results
3.1. Identification of the subjects

We adopted only the questionnaires from doctors
including psychiatrists and pediatricians. Nine TS
patients had “moderate” or severer mental retardation,
and seven of them also had autism. Another TS patient
had “mild” mental retardation and autism, and one
more patient had no information about mental retarda-
tion and autism. We excluded from the study these 11
patients. So, eventually, the subjects of our study came
to 88 TS patients. Information of the subjects was col-
lected from 31 clinicians: 18 psychiatrists, 11 pediatri-
cians, one neurologist and one pediatric neurologist.

3.2. Demographic characteristics of the subjects

The subjects consisted of 67 males and 21 females.
The mean age upon entry into the present survey was
152 years (SD: 7.2; range: 7-44). Eighty-five were
outpatients. Of the 88 patients, 56 were patients in
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psychiatric facilities, 30 were patients in pediatric facili-
ties, and two in other types of facilities.

3.3. Clinical characteristics related to OCS and HD

Thirty-seven subjects (42.0%) had OCS including
subthreshold symptoms of OCD. Twenty-eight subjects
(31.8%) had compulsions, 20 subjects (22.7%) had
obsessions and 19 subjects (21.6%) were diagnosed with
OCD.

Twenty-five subjects (28.4%) of the total 88 were
diagnosed as having comorbid HD. Among the symp-
toms commonly associated with HD, impulsiveness/
aggression was found in 28 subjects (31.8%) and clumsi-
ness in 11 (12.5%).

The subjects with both OCS and HD numbered 10
(11.4%). The severity of compulsions was evaluated in
27 out of the 28 subjects with compulsions, and those
subjects rated as “mild” made up the largest number
with 12 (44.4%), followed by those rated as “moderate”
with nine (33.3%). The severity of obsessions was evalu-
ated in all the subjects with obsessions, and those rated
as “moderate” made up the largest number with 10
(50%), followed by those rated as “mild” with seven
(35.0%).

When the contents of compulsions and obsessions
were classified according to the Y-BOCS, in 27 subjects
with compulsions, seven subjects (25.9%) had “‘check-
ing” compulsions, and six subjects (22.2%) had
“repeating” rituals, “touching” compulsions and “self-
damaging” compulsions, respectively. In 15 subjects
with obsessions, five (33.3%) had “aggressive” obses-
sions, and four (26.7%) had “intrusive (non-violent)
images”.

3.4. Comparison between TS-only and young TS + all
others

3.4.1. Demographic findings

The TS + all others group consisted of 52 subjects
(mean age: 16.7 years; SD: 8.5; range of age: 9-44),
and was significantly older than the TS-only group
(mean age: 13.0year; SD: 4.0; range of age: 7-26)
(» =0.008). Therefore, we selected 44 subjects under
26 years of age from the TS +all others group (the
young TS + all others group) and compared them with
the subjects of the TS-only group (Table 1).

The ratio of males to females was significantly higher
in the young TS + all others group than in the TS-only
group. The rate of patients in psychiatric facilities was
significantly higher in the young TS + all others group
than in the TS-only group.

3.4.2. Chnical characteristics
Although there was no significant difference in the
symptomatic expression of tics at their onset between
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Table 1
Comparison between young TS + all others and TS-only.
Young TS + all others TS-only Statistics (p)
Number 44 36
Male 38 (86.4%) 22 (61.1%) 0.009
Mean age (years) 13.6 (SD: 3.7) 13.0 (SD: 4.0) 0.529
Patients in psychiatrics 33 (75.0%) 15 (41.7%) 0.010
Tic symptoms at the first visit
Coprolalia 12 (27.3%) 3 (8.3%) 0.043
Tic symptoms from onset until the present
Copropraxia 7 (16.3%) 1 (2.9%) 0.071
Coprolalia 24 (54.5%) 12 (33.3%) 0.073
Palilalia 13 (31.0%) 4 (11.4%) 0.054
Clinical characteristics other than tics
Impulsiveness/aggression 21 (48.8%) 3 (8.3%) 0.000
School refusal 15 (34.1%) 5 (14.3%) 0.044
Self-injurious behaviors 8 (19.0%) 1 (2.9%) 0.035
Clumsiness 10 (23.3%) 1 (2.8%) 0.010
Learning disorders 8 (19.5%) 1 (2.9%) 0.033
Clinicians’ rating of “severe” or “profound” severity during worst ever period
Motor tics 27 (61.4%) 12 (33.3%) 0.015
Vocal tics 29 (65.9%) 17 (47.2%) 0.093
Total tic symptoms 29 (70.7%) 17 (47.2%) 0.036
Tic-related impairment 25 (59.5%) 9 (25.0%) 0.002
Overall impairment 25 (58.1%) 3 (8.3%) 0.000

Young TS+all others: Tourette syndrome (TS)+ obsessive-compulsive symptoms (OCS), TS+ hyperkinetic disorders (HD), and

TS + OCS + HD; 26 years old or younger.
TS-only: Tourette syndrome without comorbidities.

the TS-only group and the young TS -+ all others group,
the latter group had coprolalia significantly more fre-
quently at the subjects’ first visit to their clinics.

From the onset of tic symptoms until the present,
coprolalia, copropraxia and palilalia were observed
more frequently with marginal significance in the young
TS + all others group than in the TS-only group. The
prevalence rates of impulsiveness/aggression, school
refusal, SIB and clumsiness were found significantly
higher in the young TS + all others group than in the
TS-only group.

3.4.3. Global severity

During the worst ever period at each clinic, that is,
when the subjects’ conditions were at their worst, the
rates of “severe” or “profound” severity in motor tics,
total tic symptoms, tic-related impairment, and overall
impairment were significantly higher in the young
TS + all others group than in the TS-only group. At
the time of entry into this study, no significant difference
of the rate of “severe” or “profound” severity in all cat-
egories was found between the young TS + all others
group and the TS-only group.

3.5. Comparison among TS-only, young TS + OCS and
TS+ HD

The ratio of males was lower in the TS-only group
than in the other two groups with marginal significance.
Although there was a significant difference in the mean
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age among the three groups, the difference in the mean
age between the young TS + OCS group and the TS-
only group was statistically insignificant. No significant
differences in the rates of tic symptoms were found
among the three groups from their onset until the pres-
ent. There were significant differences in the prevalence
rates of impulsiveness/aggression, SIB, clumsiness and
learning disorders. The rates of impulsiveness/aggres-
sion, school refusal and SIB were the highest in the
young TS + OCS group, especially those with a promi-
nently high rate of SIB (Table 2).

During the worst period at each clinic, there were sig-
nificant differences in the rates of “severe” or “pro-
found” severity of motor tics, total tic symptoms, tic-
related impairment and overall impairment, and all of
their rates were the highest in the young TS+ OCS

group.

3.6. Comparison between TS-only and young TS + all
OoCS

The ratio of males was significantly higher in the
young TS + all OCS group than in the TS-only group.
From the onset of tic symptoms until the present,
copropraxia and coprolalia were observed significantly
more frequently in the young TS + all OCS group than
in the TS-only group. The prevalence rates of impulsive-
ness/aggression, school refusal and SIB were signifi-
cantly higher in the young TS + all OCS group than in
the TS-only group (Table 3).
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Table 2
Comparison among TS + HD, young TS + OCS, and TS-only.
TS + HD Young TS + OCS TS-only Statistics (p)
Number ’ 15 19 36
Male 13 (86.7%) 16 (84.2%) 22 (61.1%) 0.074
Mean age (years) 11.9 (SD: 2.5) 15.1 (SD: 4.3) 13.0 (SD: 4.0) 0.048
Patients in psychiatrics 8 (53.3%) 17 (89.5%) 15 (41.7%) 0.014
Tic symptoms at the first visit
Coprolalia 4 (26.7%) 4 (21.1%) 3 (8.6%) 0.197
Tic symptoms from onset until the present
Copropraxia 1 (6.7%}) 2 (10.5%) 1(2.9%) 0.525
Coprolalia 7 (46.7%) 9 (47.4%) 12 (33.3%) 0.503
Palilalia 4 (28.6%) 4 (21.1%) 4 (11.4%) 0.327
Clinical characteristics other than tics
Impulsiveness/aggression 6 (40.0%) 10 (55.6%) 3 (8.3%) 0.001
School refusal 4(26.7%) 7 (36.8%) 5 (14.3%) 0.161
Self-injurious behaviors 1(7.1%) 5 (26.3%) 1(2.9%) 0.023
Clumsiness 6 (40.0%) 2 (10.5%) 1(2.8%) 0.001
Learning disorders 6 (42.9%) 0 (0°%) 1(2.9%) 0.000
Clinicians’ rating of *“severe” or “profound” severity during worst ever period
Motor tics 7 (46.7%) 15 (78.9%) 12 (33.3%) 0.006
Vocal tics 10 (66.7%) 14 (73.7%) 17 (47.2%) 0.128
Total tic symptoms 9 (64.3%) 15 (88.2%) 17 (47.2%) 0.016
Tic-related impairment 7 (53.8%) 14 (73.7%) 9 (25.0%) 0.002
Overall impairment 6 (40.0%) 12 (63.2%) 3(8.3%) 0.000

TS + HD: TS + hyperkinetic disorders (HD).

Young TS + OCS: TS + obsessive-compulsive symptoms (OCS) with 26 years old or younger.

TS-only: Tourette syndrome without comorbidities.

Table 3
Comparison between young TS + all OCS and TS-only.
Young TS+  TS-only Statistics
all OCS ®
Number 29 36
Male 25 (86.2%) 22 (61.1%) 0.029

Mean age (years) 14.4 (SD: 4.0) 13.0(SD:4.0) 0.170

Patients in psychiatrics 25 (86.2%) 15 (41.7%) 0.001
Tic symptoms at
the first visit
Coprolalia 8 (27.6%) 3 (8.3%) 0.051
Tic symptoms from onset until the present
Copropraxia 6 (21.4%) 1(2.9%) 0.039
Coprolalia 17 (58.6%) 12 (33.3%) 0.049
Palilalia 9 (32.1%) 4 (11.4%) 0.062
Clinical characteristics other than tics
Impulsiveness/ 15(53.6%) 3 (8.3%) 0.000
aggression
School refusal 11 (37.9%) 5(14.3%) 0.030
Self-injurious behaviors 7 (25.0%) 1(2.9%) 0.009
Clumsiness 4 (14.3%) 1(2.8%) 0.159
Learning disorders 2 (7.4%) 1 (2.9%) 0.575

Clinicians’ rating of “severe” or “profound” severity during
worst ever period

Motor tics 20 (69.0%) 12 (33.3%) 0.004
Vocal tics 19 (65.5%) 17 (47.2%) 0.140
Total tic symptoms 20 (74.1%) 17 (47.2%) 0.032
Tic-related impairment 18 (62.1%) 9 (25.0%) 0.003
Overall impairment 19 (67.9%) 3(8.3%) 0.000

Young TS+ all OCS: Tourette syndrome (TS) + obsessive-compul-
sive symptoms (OCS) and TS + OCS + hyperkinetic disorders (HD)
with 26 years old or younger.

TS-only: Tourette syndrome without comorbidities.

During the worst period at each clinic, the rates of
“severe” or “profound” severity in motor tics, total tic
symptoms, tic-related impairment and overall impair-
ment were significantly higher in the young TS+ all
OCS group than in the TS-only group.

4. Discussion
4.1. Rates of OCS or OCD and HD

The rates of OCS in previous North American and
European studies varied widely, ranging from 10% to
80%, because some studies dealt with OCD only and
other studies included all forms of OCS. However, it
has been agreed that the rate of OCS is higher in TS
patients than in the general population [3.29]. Japanese
studies, limited in the number of subjects, have also esti-
mated the rates of OCS at 64.7% [30] or 56.5% [10]. In
our study, the rates of OCS and OCD were 41.6% and
21.3%, respectively, and similar to those in the previous
studies.

Previous North American studies showed that the
incidence of attention deficit disorder with hyperactivity
or ADHD in TS patients ranges from 20% to 50% and
agreed that the prevalence of these conditions is higher
in TS patients than in the general population [2-4). Jap-
anese studies, although small in sample size, also indi-
cated the rate of hyperkinetic syndrome was 47.1%
[31], while the rate of ADHD was 13.0% [10]. In our -
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study, the rate of HD was 29.2% and similar to those in
the previous studies.

The similar rates of OCS or OCD and ADHD or HD
in different areas of the world suggest that these comor-
bidities are not only coincidental but also related to
underlying common mechanisms.

4.2. Difference in clinical characteristics of OCS or HD

In the young TS +all others group, the rates of
coprophenomena and comorbidities including impul-
siveness/aggression and SIB were significantly higher,
and the degrees of the severity of both tic symptoms
and impairment at their worst were significantly severer
than in the TS-only group. These findings about the
impact of comorbid OCS and/or HD on the clinical
characteristics of TS were consistent with what was
found in the recent North American and European stud-
ies [32 34}

When we compared the three groups (ie., the TS-
only group, the young TS+ OCS group and the
TS + HD group), the rates of impulsiveness/aggression
and SIB were the highest in the TS + OCS group with
a significant difference. In the young TS + OCS group,
both tic symptoms and impairment were the severest
with a significant difference also. Especially, the rates
of SIB and “severe” or “profound” motor tics in the
young TS + OCS group were much higher than those
in the TS + HD group. Furthermore, when we com-
pared the young TS + all OCS group with the TS-only
group, a similar tendency to that seen in the young
TS + OCS patients was confirmed in the young TS + all
OCS group with significantly higher rates of coprophe-
nomena than those in the TS-only group. Recently it
was reported that mild/moderate SIB in TS were corre-
lated with the presence of OCS and tic severity [35]. And
a recent study on tic disorder with various degrees of
severity showed that OCS were frequently associated
with tics, mainly in children with severer tic symptoms
[331. It could be said that OCS affect the global severity
of TS including tic symptoms and overall impairment
more strongly than HD.

Several behavioral features related to comorbid OCS
or HD found in Japanese TS patients as well as in North
American and European TS patients would be essential
in TS pathogenesis in spite of ethnic difference.

Lastly, some characteristics and limitations of this
study should be referred to. As this study was based
on information garnered from many medical facilities
in Japan, we believe that the results of this study reflect
the clinical characteristics of Japanese TS patients. On
the other hand, information might lack precision, espe-
cially, on evaluation of severity. We tried decreasing this
bias of evaluation by dividing the original five grades of
severity into two stages.
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The lopsided distribution of subjects by sex and age
among the groups might have influenced the results in
some degree. The mean age of the subjects at the time
of entry into this study was significantly higher in the
TS + all others group than in the TS-only group. There-
fore, the patients under 26 years of age in the TS + all
others group were compared with those in the TS-only
group, and it was confirmed that there were significant
differences in the rates of comorbidity and severity of
tic symptoms and impairment between the two groups.

More investigation with standardized and detailed
assessment needs to be done in order to gain a clear
understanding of the relationships of TS to OCD or
OCS and ADHD or HD. Especially, longitudinal stud-
ies on the mutual influence of these disorders or symp-
toms are necessary.
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