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Obsessive-Compulsive Symptom
Dimensions in Japanese Tourette
Syndrome Subjects
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Chizue Konno, PhD, Hitoshi Kuwabara, MD, PhD, Masataka Ohta, MD, PhD,
" and Maria Conceicéo do Rosario, MD, PhD

ABSTRACT ' , )
FOCUS POINTS
Objectives: To investigate the current and life- . Obsfessive.compulsive (OC) sympfomgl are fre-
time frequency and severity of obsessive-com- quent in Tourette syndrome (TS) patients and
] ) o should be assessed by a dimensional approach.
pUISIVG (0C) symptom dimensions in Tourette ® The pfesence and severily of OC symptom
syndrome (TS) patients, and how these dimen- dimensions might be associated with different

clinical characteristics in TS patients.
¢ TS patients with OC symptoms of the promi-

Methods: Forty TS outpatients (29 males, 11 nent aggression dimension might represent a
more severe group.

sions affect clinical characteristics.

females) were interviewed with the Dimensional

\

Yale-Brown Obsessive-Compulsive Scale (DY-
BOCS), the Yale Global Tic Severity Scale (YGTSS),
the Shapiro Tourette Syndrome Severity Scale,

ference between “worst ever” and current rat-
ings among the all OC symptom dimensions. TS

patients with the aggression dimension (n=7) had

and the Global Assessment of Functioning (GAF). significantly lower scores in the GAF scale and

Results: OC symptoms were present in 80% of higher frequencies of coprolalia. There were sig-

the total sample. The miscellaneous and the sym- nificant correlations between the YGTSS severity
metry dimensions were the most frequent at the scores and specific DY-BOCS dimensions.

“current” and “lifetime” surveys, respectively. Conclusion: OC symptoms are frequent in
The aggression dimension had the smallest dif- TS subjects and there were differences in the
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frequency, severity, and course of the OC symp-
tom dimensions. These results emphasize the
need for future longitudinal studies using a

dimensional approach for the evaluation of OC
symptoms in tic disorders.
CNS Spectr. 2010;15(5):296-303.

INTRODUCTION

According to the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition,
Text Revision, Tourette syndrome (TS) is a neu-
ropsychiatric disorder, classified within the tic
disorders, characterized by muitiple motor and
one or more vocal tics, which start before 18
years of age, and persist for at least 1 year. it
is estimated that 1% of school-age children are
affected with TS.2

Original Research

" Obsessive-compulsive disorder (OCD) is char- -

acterized by the presence of obsessions and/
or compulsions that are time consuming and
cause significant distress to the patient or the
family.' The association between TS and OCD
has been described since the first descriptions
of both disorders.? For instance, the prevalence
of comorbid OCD in TS patients is estimated to
be as high as 30% and this rate rises to 50% or
higher if sub-clinical cases are included.* It has
been emphasized that although OCD is defined
as a unitary nosological entity by the DSM-IV-TR
and the International Statistical Classification of
Diseases and Related Health Problems, 10th
Revision,5 it is in fact a clinically and etiologi-
cally heterogeneous disorder, and that the iden-
tification of more homogeneous subgroups of
patients is extremely important.®

Using a categorical approach, several studies
have reinforced the hypothesis that OCD patients
with tics present distinct clinical features when
compared to QCD patients without tics, such as:
higher frequencies of symmetry, order/arrang-
ing, and “tic-like” compulsions; higher frequency
of sensory phenomena preceding or accompany-
ing the repetitive behaviors; higher comorbidity
with trichotillomania, body dysmorphic disorder,
attention-deficit/hyperactivity disorder (ADHD),
and bipolar disorder; and a better response to
the combination of antipsychotics with the selec-
tive serotonin reuptake inhibitors (SSRls}.?

More recently, a dimensional approach has
been used in OCD, since factor analytic stud-
ies have consistently identified 3-56 symptom

factors or dimensions, both in adult’® and child-
hood OCD samples.®' Moreover, a meta-anal-
ysis of 21 factor analytic studies of OCD has
indicated a four-factor structure.” This dimen-
sional approach has been supported by distinct
patterns of comorbid psychiatric conditions,
specific patterns of neural activity according
to the obsessive-compulsive {OC) symptom
dimensions,’™ neuroanatomical substrates,™
and specific patterns of response to treatment."™
In addition, a genetic study investigating the
familiarity of OC symptom dimensions in TS
sibling pairs collected by the Tourette Syndrome
Association International Consortium for
Genetics (TSAICG),' reported significant corre-
lations between sibling pairs, as well as mother-
child pairs for factor 1 (aggressive, sexual, and
religious obsessions and compulsions) and fac-
tor 2 (symmetry and ordering obsessions and
compulsions). Furthermore, results from segre-
gation analyses in this sample were consistent
with dominant major gene effects for factors
1 and 2, and recessive major gene effects for
factors 3 (contamination and cleaning) and 4
(hoarding obsessions and compulsions)."”

Using the same TSAICG data set, Zhang
and colleagues'™ found significant allele shar-
ing for both the dichotomous and quantitative
hoarding phenotypes for markers at 4q34-35,
5q35.2-35.3, and 17925. A recent case-control
study found a significant association of the
long/long haplotype polymorphism of the pro-
moter region of the serotonin transporter gene
(6-HTTLPR) in OCD patients with tics and high
scores on the “repeating/counting” factor.™
These findings have lead OCD researchers from
different sites all over the world to suggest that
these dimensions should be incorporated to the
DSM-V OCD criteria.?®

Despite these promising findings, it is not
clear how OCD symptom dimensiohs would be
expressed in tic disorder patients and how they
would affect the clinical characteristics of these
patients. With the deficiency of information
about OC symptom dimensions in tic disorder
for a priori hypothesis, this exploratory study
was designed. To our knowledge, this is the first
study to investigate the frequency and severity
of OC symptom dimensions in a TS sample by
using a specific instrument for assessing the
dimensions, and how these dimensions would
affect their clinical characteristics.
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METHODS

Subjects

Subjects were recruited from a TS and related
disorders specialty clinic at the Department
of Child Psychiatry of the Univiersity of Tokyo
Hospital during the period of February 2005-
August 2007. Subjects were included if they had
a DSM-IV-TR diagnosis of TS." Subjects were
excluded if they had mental retardation, autistic
disorder, or any neurological disorder that could
interfere with the quality of the interview.

This study was approved by the institutional
review board of the University of Tokyo Hospital.
After a thorough explanation of the study and
the assurance that their decision to participate
in the study would not affect the availability to
treatment, subjects signed written informed con-
sents. All interviews were conducted by expert
clinicians knowledgeable in the instruments.

Insfruments

Assessment of OCD symptoms

OC symptoms were evaluated with a rating
scale developed for assessing presen'ce and
severity of specific OC symptom dimensions, the
Dimensional Yale-Brown Obsessive Compulsive
Scale (DY-BOCS).?' According to the DY-BOCS,
OC symptoms are divided into six dimensions:
obsessions about harm due to injury, violence,
aggression, or natural disasters and related com-
pulsions; sexual and religious obsessions and
related compulsions; symmetry, ordering, count-
ing, and arranging obsessions and compulsions;
contamination obsessions and cleaning com-
pulsions; hoarding and collecting obsessions
and compulsions; and miscellaneous obses-
sions and compulsions that include superstitious
thoughts and rituals. Severity for each dimen-
sion is measured on three ordinal scales with
six anchor points that focus on the symptom fre-
quency (0-5), the amount of distress they cause
(0-5), and the degree to which they interfered
with functioning {0-5) during the previous week.
The global OC symptom severity is assessed
by using the same three ordinal scales. An indi-
vidual’s overall level of current impairment due
to OC symptoms (0-15) is also assessed. The
total global score (0-30) is obtained by combin-
ing the sum (0-15) of the global severity scores
for frequency, distress, and interference, and
the impairment scores {0-15). Current OC symp-
toms were evaluated as explained above. For

Original Research

OC symptoms at the “worst ever” period, only
interference (0~5) was assessed for each dimen-
sion. Consequently, we used the interference
score multiplied by three as an alternative for
the “worst ever” score,

The DY-BOCS was translated into Japanese
by one of the scale developers. It was then
back-translated into English by a certified inde-
pendent translator. The two versions (the origi-
nal DY-BOCS and the back-translated version)
were then reviewed by one of the DY-BOCS
developers and any differences between the
two versions were discussed until a consensus
was reached.

Assessment of tics

Presence and severity of tics at the cur-
rent survey were evaluated by both the Yale
Global Tic Severity Scale (YGTSS)# and the
Shapiro Tourette Syndrome Severity Scale
(STSSS).2 Presence and severity of tics at the
“worst ever” period were evaluated only by
the STSSS which provides global assessment

-more easily in clinical setting. The assessment

of tics also included a clinical observation
of the patients and the review of the medi-
cal records. Clinicians carefully investigated
both current and lifetime presence of tics and
related symptoms, namely, coprolalia, “gener-
alized tics”, and self-injurious behaviors (SIB),
as well as hyperactivity and impulsivity which
was clinically evident. Tics were named “gen-
eralized tics” when they were complex motor
tics that were more forceful than comparable
voluntary movements, extended over the
whole body, and continued over an extended
period of time.%

At the enrollment to this study, diagnoses
including comorbid disorders were made by DSM-
IV-TR criteria. Current social adjustment was eval-
uated by the Global Assessment of Functioning
(GAF)." Information about use of medication was
collected from the patient’s medical records.

Statistical Analyses

The statistical analyses were performed
using SPSS software, version 11.5. For con-
tinuous variables, t-test or analysis of vari-
ance were performed. For categorical analyses,
the %2 test was used. Correlation coefficients
were calculated to investigate the association
between tic severity and OC symptom severity.
Tests were two-tailed and a level of significance
of 0.05 was adopted.
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RESULTS

Fifty-two patients were recruited but only 44
accepted to participate in the data collection,
which was completed in 40 TS patients (29 males
and 11 females), ranging from 7-43 years of age
{mean age=18.8, SD=9.0}.

Presence and Severity of Tics and Other
Clinical Characteristics

Table 1 presents the main clinical and demo-
graphic characteristics of the sample. Mean age
at onset of tics was 6.3 years (SD=2.6), ranging
from 2-12 years of age (Table 1}. Mean age at
first visit was 16.1 years (SD=7.8), ranging from
6-36 years of age. Mean age at the “worst ever”
period of tics was 14.5 years (SD=7.0), ranging
from 6-34 years of age. Coprolalia was found in
25% as a current symptom and in 50% during
lifetime. Impulsivity was identified in 38% cur-
rently and 60% during lifetime.

Mean current YGTSS scores were 26.1 (SD=9.0)
for tics, 24.5 (SD=10.4) for the impairment caused
by them, and 50.6 (SD=18.0) for total YGTSS
severity. Evaluation with the STSSS indicated that
38% scored as having either moderate or marked
severity. During the “worst ever” period, 68%
were considered as having severe and 25% were
considered as marked symptoms. The mean GAF
score at the current survey was 58.0 (SD=10.0).

These scores indicated that a large portion
of the subjects had moderate to severe tics and
moderate difficulty in social, occupational, or
school functioning. At the current survey, 34 sub-
jects (85%) were taking some kind of medication.

Out of these, 30 were on antipsychotics includ-

ing risperidone (n=11), pimozide (n=8), or halo-
peridol (n=8). Clonidine was taken by 5 subjects.
According to the DSM-/V-TR, 13% and 28% of
subjects also had ADHD and OCD, respectively.

Description of OC Symptoms

Out of the subjects, 80% had current OC symp-
toms and 90% had lifetime OC symptoms. The
mean severity for current DY-BOCS total global
score was 9.1 (SD=7.7). The current and lifetime
frequencies as well as current and the “worst
ever” scores of each OC symptom dimension
are described in Table 2. At the “worst ever”
period, severity of interference was scored as >3
{moderate) in 23% of subjects with symptoms of
symmetry dimension during lifetime; in 39% of
subjects with miscellaneous dimension; in 44%
of subjects with aggression dimension.
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The number of OC symptom dimensions
endorsed by the patients ranged from 0-6,
but most of the subjects had symptoms that
belonged to just one dimension. Regarding the
most prominent OC symptom dimension, in sub-
jects with any OC symptoms at the current sur-
vey the miscellaneous dimension was the most
frequent (28%), followed by symmetry (25%) and
aggression (22%). At the “worst ever” period,
both symmetry and miscellaneous dimensions
were recaognized most frequently as the most
prominent in 13 subjects (36%) out of 36 with
any OC symptoms during lifetime.

Correlations

Table 3 presents the correlation coefficients
between current YGTSS (symptom, impairment,
and global ratings) and DY-BOCS severity rat-
ings. Interestingly, the correlations varied con-
siderably according to the different OC symptom
dimensions. For example, there were significant
correlations between the YGTSS total symptom
score and most of the DY-BOCS dimensions,
except for the hoarding and the miscellaneous
dimensions. Moreover, the YGTSS impairment
rating did not correlate with any of the DY-BOCS
dimension scores or the DY-BOCS global scores.

Comparison of the Three Groups by OC
Symptom Dimensions

We calculated change percent of score in each
dimension from the “worst ever” period to the
current survey only for those with scores >0 at
the “worst ever” period (Table 4). Consequently,
the number of subjects over whom the.descrip-
tive statistics on change percent were performed
differ between dimensions. Likewise, mean (SD)
values of current and “worst ever” score were
calculated among subjects with positive “worst
ever” scores. Interestingly, the aggression
dimension had the smallest difference between
“worst ever” and current ratings among the all
OC symptom dimensions.

Based on the stability of the aggression
dimension severity, the subjects were divided
into three groups: patients with OC symptoms
among which the aggression dimension was
the most prominent (the aggression group);
patients with OC symptoms among which a
dimension other than the aggression was the
most prominent {the non-aggression group);
and patients without OC symptoms (the TS only
group). Clinical characteristics were compared
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among the three groups. Coprolalia was found
most frequently in the aggression group, both at
the current and lifetime surveys (Table 1). At the
current survey, the YGTSS vocal tic scores were
significantly different among the three groups
and more severe in the aggression group (Table
1). Impulsivity was found most frequently in the
aggression group during lifetime with marginal
significance (x2=5.131, P=.07).

Original Research

According to the STSSS, 86% were estimated as
severe or very severe in the aggression group. The
rates of severe or very severe in the non-aggres-
sion group and the TS only group were 72% and
50%, respectively {Table 1). Current GAF scores
were lowest in the aggression group. Mood stabi-
lizers were taken by 43% of the aggression group,
4% of the non-aggression group, and none in the
TS only group. Significant difference was found

{vaBLE 1.

of OC Symptom Dimensions

* mean {SD}; T n (%).

only group=TS without 0C symptoms.

Demographic and Clinical Characteristics of TS Patients According to the Presence

Aggression
group (n=7)
Gender {male, female) 52
Age (in years)* 25.3(13.6)
Age of onset of tics {in years)* 59(2.5)
Age at worst ever period of tics (in years)* 17.1{(11.)
At the current survey'
Coprolalia 3(43)
“Generalized tics” 2(29)
SiB 1(14)
Hyperactivity 1(14)
Impulsivity 3(43)
During lifetime*
Coprolalia 5(7)
Generalized tics 5(N)
SIB 4 (57)
Hyperactivity 4(57)
impulsivity 5(71)
Comorbid 0CD 3(43)
Comorbid ADHD 1(14)
YGTSS scores currently®
Motor tics 154 (5.6)
Vocal tics 13.9(5.8}
Total tics 29.3{9.4}
Impairment 22.9(13.8)
Global severity §2.1(22.4)
STSSS scores at worst ever'
Moderate 01(0)
Marked 1(14)
Severe 5(71)
Very severe 1{(14)
GAF score* 53.7 (6.3)

Aggression group=TS patients with prominent aggression dimension; Non-aggression group=TS patient with prominent dimension other than aggression one; TS

TS=Tourette syndrome; 0C=obsessive-compulsive; SIB=self-injurious behaviars; 0CD=obsessive-compulsive disorder; ADHD=attemion-deficitlhvperactivi_ty disor-
der; YGTSS=Yale Global Tic Severity Scale; STSSS=Shapiro Tourette Syndrome Severity Scale; GAF=Global Assessment of Functioning; SD=standard deviation.

_Kano Y, Kono T, Shishikura K, Konno C, Kuwabara H, Ohta M, do Rosario MC. CNS Spacir. Vol 15, No 5. 2010. )

Non-aggression TS only
group (n=25) group (n=8) Total (N=40)
18,7 6, 2 29, 11
17.3(6.1) 17.6 (10.5) 18.8 (3.0}
6.2 (2.6} 69(2.7) 6.3{2.6)
14.0(5.3) 136(7.4) 145 (7.0)
7(28) 00) 10 (25)
4(16) 3(38) 9(23)
5(20) 0(0) 6(15)
2(8) 1{13) 4(10)
11 (44) 1(13) 15 (38}
13(52) 2{25) 20 (50)
13 (52) 6 (75) 24 (60)
10 (40} 3 (38} 17 (43)
8(32) 3(38) 15 (38)
17 (68) 2(25) 24 (60}
8(32) 0 (0} 11 {28}
3012 1 (]3) 5(13)
13.3(5.3) 13.9(3.9) 138 (5.0)
13.2{5.2) 78(5.7) 125(5.7)
26.6{9.3) 216 (6.3) 26.1 (9.0}
25,2 (1.6) 238(7.9) 245(104)
51.8(18.9) 454 (10.0) 50.6 {18.0)
1{4) 1{13) 2{5)

6 (24) 3(38) 10(25)
18(72) 4 (50) 27 (68)
0(0) 0{0) 1(3)
58.3(9.2) 60.6 (14.2) 58.0 (10.0)
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among three groups (x2=10.286, P=.006). Clonidine
was taken by only 20% of the non-aggression
group without significant difference.

DISCUSSION

Many studies have reported that OCD and
TS are heterogeneous disorders with many
possible subgroups® and that a dimensional
approach may have an important role in the
search for more homogeneous subgroups of
patients.®. The current study was designed
to investigate how OC symptom dimensions
would be expressed in tic disorder patients and
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how they would affect clinical characteristics.
The results reinforce the ideas that OC related
tic patients might represent a more homoge-
neous subgroup, and that it is important to
investigate the presence and severity of spe-
cific OC symptom dimensions in TS patients.
TS patients reported very high rates of OC
symptoms during their lifetime. Interestingly, there
were differences between the frequencies and
course of OC symptom dimensions. For instance,
the symmetry dimension was the most frequently
reported by TS patients, but out of the 31 patients
with this dimension, only 20 retained these symp-

TABLE 2.
Frequencies and Scores of the OC Symptom Dimensions (N=40)
Frequencies* Scores'
Current During lifetime Cunrent “Worst ever™
Aggression 18 (45) 18 (45) ' 23(3.2) 26(4.2)
Sexual/religious 9(23) 12 {30) 1.3(2.7) 1.2(3.0)
Symmetry 20 (50} 31(78) 24(3.2) - 35(3.8)
Contamination 12 {30} 15 (38) 1.7{35) ' 20(35)
Hoarding . o708 9(23) 06 (1.7) 0.6 (1.8
Miscellaneous 22 (55) 28 (70} 3.1(3.7) 4,0 {4.5)
Overall 32 (80) 36 (90) 91(7.7) —
*n {%); t mean (SD); ¥ “Warst ever” score was estimated by multiplying interference score by 3.
0C=obsessive-compulsive.
Kano Y, Keno T, Shishikura K, Konno C, Kuwabara H, Ohta M, do Rosario MC. CNS Spectr. Val 15, No 5. 2010.
[ vaBLE 3. ‘ |
Correlation Coefficients Between YGTSS and DY-BOCS Current Severity Scores
. . YGTSS scales
DY-BOCS scales Total symptom score Impairment score lobal
Dimensional total score (v
Contamination .36* 23 3
Hoarding . 21 1 16
Symmetry A 21 .33
Aggression 38* 04 21
Sexual/freligious Al 22 33*
Miscellaneous 14 : -18 -03
Total symptom score A0% 03 21
Impairment scare 30 - -.06 12
Total global score 35* -01 A7
* P<05; T P<01. )
YGTSS=Yale Giobal Tic Severity Scale; DY-BOCS=Dimensional Yale-Brown Obsessive-Compulsive Scale.
| Kano Y, Kono T, Shishikura K, Konno C, Kuwabara H, Ohta M, do Rosario MC. CNS Spactr. Vol 15, No 5. 2010. )
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toms at the current survey. The correlation coef- analyses of the OC symptom dimensions were
ficient between the symmetry dimension and limited. Future studies should include a larger
the YGTSS symptom severity were the highest. sample, stratified by age, and taking into account
Moreover, only 23% of the subjects with the sym- the scores in the different dimensions. Another
metry dimension reached moderate severity dur- limitation was that there was no data regarding
ing the “worst ever” period, suggesting that even sensory phenomena or premonitory urges which
though this dimension was frequent, it seldom are closely related to OC symptoms in Tourette
caused impairment and often disappeared. syndrome.” The information about those symp-
On the other hand, all of the TS patients with toms should be included in future studies.
aggression dimension in the past kept this dimen- A further limitation was the fact that the
sion at the current survey and the aggression severity ratings for the “worst ever” period were
dimension did not diminish the severity between calculated based only on the interference rating.
the “worst ever” period and the current survey. Nevertheless, the fact that there were no signifi-
When the sample was divided into three groups cant differences in the DY-BOCS scores for the
to investigate possible effects of the aggression other dimensions supports the idea that the dif-
dimension in the clinical characteristics of the ferences found between the groups were based
sample, tics and related symptoms were most solely.on the presence and severity of aggres-

sion symptoms. Also, the validity and reliabil-
ity of the Japanese version of the DY-BOCS has
been examined only preliminarily.?® However, it
is important to mention that the researchers fol-
lowed a rigorous methodology for the transla-
tion and back-translation into Japanese.

frequent and most severe in the aggression
group. Similarly, coprolalia was observed more
frequently in the aggression than in the non-
aggression group and GAF scores were lower in
the aggression group. These results suggest that
the TS patients with aggressive OC symptoms
might represent a more severe group.

A major limitation for this study was the CONCLUSION

small number of cases and wide age distribu- Despite limitations, this is the first study to
tion. Additionally, considering that 20% of the investigate OC symptom dimensions in a
subjects did not report any OC symptoms, the Japanese TS sample and adds important infor-
~

TABLE 4.

DY-BOCS Scores and Amount of Change from the “Worst Ever” Period to Current
Evaluation :

“Worst ever™
Current Score Score! Change Percent’

: n Mean (SD) Meagp (SD) Mean Median Bange
Aggression 14 5.9(2.8) 73(39) ) 1 _ -8 -67-167
Sexual/religious 7 49(3.8) 69(3.8) -17 -1 -100-133
Symmetry 23 39(35) 6.0 (3.0) 35 -33 -100-50
Contamination 12 45(45) 65(33) . -40 ' -2 -100-33
Hoarding L] 42{2.9) 48(27) -12 -1 -100-67
Miscellaneous 2 , 49(3.9) 72{3.7) -33 . -28 -100-100

* The numbers of those with symptoms at “worst ever” period selected for sach dimension do not necessarily agree with the numbers of those with symptoms
during lifetime. Some subjects coincidently had no symptoms of a dimension at the “worst ever” period even if they had had symptoms of the dimension during
lifetime. The “worst ever” period is defined not for each dimension, but for overall OC symptoms.

t Worst ever score was estimated by multiplying interference score by 3.

1 Mean and median are those calculated across values of change percent calculated for sach single subject, not the change percent from mean or median of
“worst ever” scors ta those of current score calculated independently across the subjects.

DY-BOCS=Dimensionai Yale-Brown Obsessive-Compulsive Scale.
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