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■ Abstract Tourette syndrome
(TS) is characterised by multiple
motor and one or more vocal tics.
There have been no controlled
studies using standardised instru-
ments of depressive symptoms and
obsessive compulsive symptoma-
tology (OCS) in young people with
TS. We completed a study of phe-
nomenology and psychopathology
in children with TS, including a
controlled evaluation of the associ-
ation between depressive symp-
toms, OCS, and TS. 57 people aged
15 or under with TS were recruited.
Phenomenology and psycho-
pathology were assessed using
standardised instruments. The as-
sociation between TS, depressive
symptoms and obsessionality was
investigated using 75 age- and gen-
der-matched controls. There were
high levels of depressive sympto-
matology and OCS in the TS group.
Twenty-three (40 %) had carried
out self-injurious behaviours and

34 (60 %) met criteria for Attention
Deficit Hyperactivity Disorder
(ADHD). Depressive symptoms
and obsessionality were higher in
the TS cohort compared with the
control group; this excess persisted
after adjustment for the effects of
age, gender and comorbidity be-
tween depression and obsessional-
ity. This study demonstrates high
levels of psychopathology in chil-
dren with TS, including ADHD,
OCS and depressive symptoms.
The findings illustrate the poten-
tially complex, challenging combi-
nation of difficulties encountered
by children with TS and those who
care for them.
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Introduction

Tourette Syndrome (TS, also known Tourette Disorder
or Gilles de la Tourette’s Syndrome) is characterised by
multiple motor and one or more vocal tics [1, 35]. The
mean age of onset of the motor tics in TS is around 7
years of age (range 2–15), while vocal tics begin at 11,
and coprolalia, if present begins at around 14–15 years
[19, 20]. Although it is accepted that young people with
TS have important disturbances of behaviour [33], there

have been few systematic studies of the phenomenology
and psychopathology of children with TS [9, 16, 31]. Two
studies of depression often quoted [11, 34] are small in
scale (10 and 33 children respectively) and gathered no
data from the young people themselves. Rosenberg et al.
[27] using the Child Behaviour Checklist reported that a
third of nearly 200 children with TS had depressive
symptomatology. Spencer et al. [29] compared groups of
children with TS (n = 32), chronic tics (n = 39) and unaf-
fected schoolchildren (n = 28) and reported a higher
prevalence of depression in the TS (29 %) and tic groups



262 European Child & Adolescent Psychiatry, Vol. 11, No. 6 (2002)
© Steinkopff Verlag 2002

(33 %) than in the control group (3 %). More recently,
Carter et al. [8] used the Children’s Depression Inven-
tory (CDI) [14] on a group of children with TS with
(n = 33) and without (n = 16) Attention Deficit Hyperac-
tivity Disorder (ADHD) and reported higher CDI scores
for both TS groups compared with controls (n = 23).
High levels of obsessive compulsive symptomatology
(OCS) have also been reported in young people with TS
[9, 16]. However, there is a lack of data on the associa-
tions between depressive symptoms and OCS in TS. We
therefore carried out a systematic study of phenome-
nology and psychopathology in a cohort of children
with TS including a controlled evaluation of the associ-
ation between depressive symptoms, OCS, and TS. The
rationale for the study was to address the gaps in the
knowledge base using well-validated instruments and
an adequate sample size, with the idea that the nature
and extent of psychopathology associated with TS may
have treatment implications for those children affected.

Method

■ Subjects

A consecutive series of 57 newly referred people aged 15
or less fulfilling DSM-III-R [1] criteria for TS were en-
rolled into the study from the Tourette Clinic at the Na-
tional Hospital for Neurology and Neurosurgery Queen
Square, London. This clinic is a national resource receiv-
ing both secondary (from GPs) and tertiary referrals
(from other hospital specialists). To elicit and record the
diagnosis of TS and associated phenomenology system-
atically,subjects were assessed using the National Hospi-
tal Interview Schedule for Gilles de la Tourette Syndrome
(NHIS),which incorporates a detailed history taken from
parents or other carers as well as a direct examination of
the children [24]. The NHIS is a semi-structured inter-
view schedule for the evaluation of TS and related behav-
iours; the psychometric properties of this instrument
have been established with good inter-rater reliability
and concurrent validity [24]. In addition, subjects com-
pleted the Birleson Depression Self-Rating Scale for Chil-
dren (DSRS) [5, 6] and the childhood version of the Ley-
ton Obsessional Inventory (LOI) [3, 4]. ADHD was
assessed using DSM-IIIR criteria which are incorporated
into the NHIS.Data on OCS were obtained by proxy from
the parent interview in the NHIS and by self-report.

■ Controls

Seventy-five students were randomly selected as con-
trols from five classes attending two mainstream schools
(one primary and one secondary) in East London. This
was completed after the age and gender distribution of

the TS cohort had been ascertained. On the basis that
school classes are to a large extent age determined,batch
age matching was carried out by drawing random sam-
ples of pupils from a random selection of classes, based
on the age distribution of the TS cohort. Following this
a gender-specific random sampling ratio was applied to
yield 80 % males and 20 % females to correspond with
the gender distribution of the TS cases. These subjects
all consented to participate, their age and gender were
recorded and they then completed the DSRS and the
LOI. The results from this group were compared with
data from the subjects with TS.

■ Statistical analysis

Descriptive statistics were calculated to summarise the
phenomenology of the TS group. Data were analysed us-
ing Mann Whitney U tests for non-normally distributed
continuous variables, and χ2 statistics for categorical
variables. In order to investigate differences in DSRS and
LOI scores between the TS and the control groups uni-
variate associations were first calculated using simple t
tests. Next, multivariate analyses were carried out using
the General Linear Model in order to calculate the pro-
portion of the variance of DSRS and LOI scores which
was attributable to belonging to the TS group (the η sta-
tistic) controlling for the effects of age and gender.
Analyses were completed using SPSS 8.0 for Windows
and Confidence Interval Analysis.

Results

■ Demographic data 

Fifty-seven subjects were studied in the TS group; 45
(79 %) were male. Their mean age was 11.3 years (sd 2.4;
range 4 to 15; 95 % confidence interval (95 % CI) 10.6 to
11.9). The mean age at onset of TS symptoms was 6 years
(95 % CI 5.4 to 6.6). The mean age at diagnosis was 10
years (95 % CI 9.3 to 10.7). The mean duration of TS was
6 years (95 % CI 5.2 to 6.8).The mean cumulative number
of motor tics each individual had had was 25 (95 % CI 21.7
to 28.3) and of vocal tics was 7 (95 % CI 5.4 to 8.6).

■ Phenomenology

Twenty-three (40 %) had coprolalia, 14 (25 %) copro-
praxia, and 8 (14 %) mental coprolalia. Twenty-two
(39 %) had echolalia, 18 (32 %) echopraxia, 17 (30 %)
palilalia, and 4 (7 %) palipraxia. Tics were improved by
relaxation in 15 (26 %),concentration in 8 (14 %),sport in
4 (7 %),and other non-specified situations in 4 (7 %).Tics
were aggravated by stress in 30 (53 %), tiredness in 3
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(5 %),boredom in 2 (4 %),and other non-specified situa-
tions in 4 (7 %).Eighteen (32 %) reported no aggravating
factors. Nineteen (33 %) walked in their sleep, 34 (60 %)
talked in their sleep, 15 (26 %) had night terrors, and 25
(44 %) required a night light to sleep.Twenty-three (40 %)
had carried out self-injurious behaviours, of which the
most common was head banging (n = 12; 21 %).

Fourteen (25 %) had obsessional thoughts, including
7 (12 %) who had obsessional thoughts involving violent
scenes. Twenty-three (41 %) had compulsive rituals, and
11 (19 %) reported themselves to be, or were reported to
be, excessively tidy. Seventeen (30 %) exhibited
“evening-up” behaviours (a concern with symmetry),
and 34 (60 %) forced touching of objects of whom 13
(23 %) touched dangerously hot objects, such as hot
cookers or irons. Arithmomania (obsessions and com-
pulsions involving excessive and inappropriate count-
ing) was reported in 13 (23 %) cases. In only 5 (9 %) cases
was the OCS reported to be bothering socially, and only
one (2 %) subject had received specific treatment for
OCS prior to assessment.

Thirty-six (63 %) had a history of hyperactivity, 35
(61 %) of impulsivity, and 35 (61 %) of inattention; 34
(60 %) met DSM-III-R criteria [1] for ADHD. Seventeen
(30 %) had a history of being aggressive to people, and 9
(16 %) of aggression towards property.

■ Controlled study of depressive and obsessive
compulsive symptomatology

The mean age of the control group was 10.7 (sd 3.0;
range 6 to 17; 95 % CI 10.0 to 11.4), the mean age of the
TS group was 11.3. There was no statistically significant
difference in age when the two groups were compared
calculating the 95 % CI for the difference in mean age
and using a t test (95 % CI –0.5 to 1.5; t = 1.08, p = 0.282).
Seventy-nine per cent of the TS group were male com-
pared with 85 % of the control group, this was not statis-
tically significant (χ2 = 0.92, df 1, p = 0.338).

The mean DSRS score for the 57 subjects in the TS
group was 8.2 (95 % CI 7.0 to 9.4; range 0–19),and for the
75 controls was 5.8 (95 % CI 5.2 to 6.4; range 0–14). The
control group mean was statistically significantly lower
than the TS group (t = 3.79; p < 0.001). The mean LOI
score for the 56 subjects in the TS group who completed
the instrument was 7.2 (95 % CI 5.9 to 8.6; range 0–20)
and the mean interference score was 8.3 (95 % CI 5.9 to
10.7; range 0–38). For the control group the mean LOI
score was 4.3 (95 % CI 3.6 to 5.1; range 0–15) and the
mean interference score was 4.1 (95 % CI 3.2 to 5.0; range
0–13). The mean LOI and interference scores were sig-
nificantly lower in the control group than the TS group
(LOI: t = 4.0; p < 0.001; interference score: t = 3.6;
p < 0.001).

The results of the multivariate modelling to assess the

association of having TS with DSRS score controlling for
the effects of age and gender are presented in Table 1.
The strong association between TS and ratings of de-
pression and OCS observed using univariate statistics
remained, with being a case of TS accounting for: 8.7 %
of the variance in DSRS scores (p = 0.001); 10.3 % of the
variance of total child LOI score (p < 0.001); and 8.5 % of
the child LOI interference score (p = 0.001). Given the
potential for correlation of depressive symptoms and
obsessionality a statistical model was constructed to in-
vestigate whether there was still an association between
having TS and depression score controlling for the con-
tribution of obsessionality. In this, the association re-
mained but was diminished in strength with being a
case of TS accounting for 3.8 % of the variance in DSRS
score (p = 0.027).

Discussion

This study provides the first detailed systematic de-
scription of TS and its associated psychopathology and
phenomenology in a cohort of young people. It also
demonstrates statistically significant associations be-
tween depression, obsessionality and TS.

■ Limitations

The main limitation of this study is that it was carried
out in a specialist clinic so our findings may be subject

Table 1 Multivariate analyses of associations between TS and depression and
obsessionality controlling for the effects of age and gender

Dependent variable Variables % age of variance p value
accounted for (η2)

Model One – Total Leyton obsessional score

TS 10.3% < 0.001
Female gender 0.2% 0.579
Increasing age 0.2% 0.643

Model Two – Leyton obsessional interference score

TS 8.5% 0.001
Female gender 0.4% 0.472
Increasing age 0.1% 0.727

Model Three – Child depression score (without Leyton)

TS 8.7% 0.001
Female gender 2.4% 0.079
Increasing age 3.3% 0.037

Model Four – Child depression score (with Leyton)

TS 3.8% 0.027
Female gender 0.2% 0.115
Increasing age 0.2% 0.114
Total Leyton score 17.2% < 0.001
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to ascertainment bias, in that children may be referred
to the clinic because of complicating psychopathology
such as depression or obsessionality. Our patients may
be more severely affected than children with TS in the
community undiagnosed and also the specialist nature
of the clinic may mean that more severely affected indi-
viduals are referred. Secondly the study group is rela-
tively small which will limit the precision of the para-
meter estimates. These characteristics of the study may
limit the generalisability of the data generated. However
given the rarity of TS (its prevalence being between
0.03 % [7] and 1.15 % [13]), the case control methodol-
ogy used is more practicable than attempting to carry
out a population-based community study. It is also the
case that the TS clinic used to generate cases serves the
country as a whole. No attempt was made to control for
socio-economic class; this is unlikely to have influenced
the data generated but is a potential limitation to the
methodology used. These limitations notwithstanding,
the gaps in the current evidence base mean that the data
reported here may be a useful contribution to elucidat-
ing the nature and extent of psychopathology in chil-
dren with TS and the care they need.

■ Phenomenology

These data suggest that there are similarities between
the phenomenology of TS in childhood and that seen in
adults with TS [20, 33]. The male to female ratio and the
length of time between age at onset and age at diagnosis
(4 years) in our study is similar to that previously re-
ported [10, 15]. Just over 60 % of our group of children
with TS had ADHD, twice the prevalence reported in
some [10, 17] though not all [30] series in the USA. The
differences in proportion may reflect a higher threshold
for recognition and referral of TS by UK health services
compared with those in the USA. The rates in this study
fall within the range reported in an international multi-
site study which found the mean comorbidity rate for all
sites to be 60 % (range 33 % to 91 %) [12]. Self-injurious
behaviours occurred in 40 % of our cases, which is sim-
ilar to the 30 % found in adult cohorts [26]. A high rate
of self-injurious behaviour has now been documented
in a wide variety of TS individuals including members of
a large pedigree which included children and individu-
als who had not been referred to a clinic and who had
mild TS [25].

■ Depressive symptoms

In accordance with other studies, our data suggest that
children with TS have more depressive symptoms and
obsessionality than other school age children. The mul-
tivariate statistical modelling suggests that the associa-

tion between TS and depression scores is independent of
the important association between TS and OCS. The
mean DSRS scores of our TS cases (8.2) were higher than
those reported for “normal” school children (4.3) [5].
this is a statistically significant difference calculating the
difference between the means (3.9; 95 % CI 1.6 to 6.1).
The scores of our TS cohort are similar to those reported
for “maladjusted” school children and non-depressed
clinic attenders, but lower than those for children with
formal depressive disorder attending clinics [5, 6]. Our
data therefore suggest that children with TS may have
depression scores that are higher than those in other
school age children but lower than those found in chil-
dren with depressive disorder.

This excess of depressive symptoms is of interest. If
the association between TS and depressive symptoms is
not mediated genetically [18], then social and environ-
mental factors may be of aetiological importance.While
our findings may be complicated by the ascertainment
bias implicit in clinic referrals, with children referred
because of complicating psychopathology, the observed
association has plausibility. Children with TS have vocal
and motor tics and these involuntary movements and
noises in a school setting might amount to a chronic
stigmatising disorder, which for example could isolate
the individuals or make them a subject for bullying and
which could lead to depression [28].

■ Obsessional symptoms

A high proportion of the cohort had obsessional symp-
toms as assessed by the NHIS, which is similar to the
findings of studies of adults [22, 23] and young people
[9,17] with TS. In the controlled element of the study, to-
tal LOI scores and interference scores were higher for
the TS group than the control group. However, the mean
scores in the TS group were lower than those reported in
children with obsessive compulsive disorder [32].This is
consistent with the suggestion that the OCS seen in TS
are different from, and often not as severe as those seen
in formal obsessive compulsive disorder [21].

Conclusions

The results from this study confirm high levels of psy-
chopathology in children with TS, including ADHD,
OCS and depressive symptoms. These data indicate the
potentially complex and challenging combination of
difficulties encountered by young people with TS and
those that care for them.
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