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Background: Chronic tic disorders (CTDs) commonly co-occur with other psychiatric disorders. CTDs
have been linked to functional impairment and reduction in quality of life. Insufficient research is
available on depressive symptoms in patients with CTD, especially children and adolescents, yielding
conflicting findings. To investigate the presence of depressive symptoms in a cohort of children and
young adolescents with CTD and to test whether they moderate the link between tic severity and
functional impairment.
Methods: The sample consisted of 85 children and adolescents (six to 18 years) with a CTD who were
treated in a large referral center. Participants were evaluated using gold-standard self- and clinician-
reporting instruments to measure tic symptom severity and tic-related functional impairment (Yale
Global Tic Severity Scale), depression (Child Depression Inventory), and obsessive-compulsive symptoms
(Children Yale Brown Obsessive Compulsive Scale).
Results: Depressive symptoms (mild to severe) were exhibited by 21% of our sample. Study participants
with CTD and comorbid obsessive-compulsive disorder (OCD) and/or attention-deficit/hyperactivity
disorder had higher rates of depressive symptoms compared with those without comorbidities. Signif-
icant correlations were found within and among all tic-related and OCD-related measures, yet depressive
symptoms only correlated to tic-related functional impairment. Depression significantly and positively
moderated the correlation between tic severity and tic-related functional impairment.
Conclusions: Findings suggest that depression plays an important part as a moderator in the link be-
tween tic severity and functional impairment in children and adolescents. Our study highlights the
importance of screening for and treating depression in patients with CTD.

© 2023 Elsevier Inc. All rights reserved.
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Introduction

Chronic tic disorders (CTDs), including Tourette Syndrome (TS),
are neurodevelopmental disorders that typically begin during
childhood years,1 and they are characterized by the presence of
motor and/or vocal tics, appearing in bouts, over a period of at least
one year. Tics are sudden, rapid, recurrent, nonrhythmic move-
ments or sounds that vary significantly in complexity and in-
tensity.2 Community samples of children between the ages 10 and
17 years estimate the prevalence of CTDs to be as high as 1% to 2%.
CTDs occur more frequently in males and are usually diagnosed
around age seven years.3

CTDs co-occur with other psychiatric disorders in over 85% of
cases,4 with the most common being attention-deficit/
hyperactivity disorder (ADHD, 60% to 80%), and obsessive-
compulsive disorder (OCD, 30% to 50%).1,4-7 Other conditions such
as anxiety, sleeping problems, learning disorders, and behavioral
problems were also found as comorbidities.6,7 Patients with CTD
suffering from comorbid psychiatric conditions tend to accumulate
greater and more pervasive functional impairments in familial re-
lationships, academic performance, and social functioning.8,9

Much less research is available on depressive symptoms in pa-
tients with CTD, yielding conflicting findings, depending on the
study characteristics. Population-based data suggest that depres-
sive disorders do not appear in higher rates among children and
youth with tics, compared with controls.6,10 Evidence to the con-
trary appears in clinical sample-based studies,11-13 with depression
prevalence in patients with CTD ranging between 13% and 76%
depending on the sample population, diagnostic criteria, symptom
severity, and age.5,11,14,15 More recent studies replicate these find-
ings, confirming that patients with TS are at increased risk of
developing depression, particularly those diagnosedwith comorbid
OCD, when compared with non-TS patients.5,11,16-18 Some recent
reports have even pointed to a link between CTD and suicidality in
both adult and youth samples.19,20 The etiology of depression in
CTD is likely multifactorial; it could, at least in part, be explained by
new findings of a shared genetic background directly linking CTD
and depression.21 In addition, depression in patients with CTD may
be a secondary condition caused by adversity, stress, and suffering
related to tic symptomology and comorbid conditions.11 However,
not much is known about the complex inter-relation, in which each
comorbid disorder may affect the other.

Research findings suggest that patients with TS suffer from
lower quality of life compared with the healthy population.22

Moreover, depressive symptoms have a significant and wide-
spread impact on the quality of life of patients with TS,14,23 with
some authors suggesting that this effect is unique, predicting an
aspect of the variance in quality of life unexplained by tic severity
itself.24 Robertson13 argued that the functional prognosis among
patients with CTD may be hampered due to comorbid depression,
particularly when it is related to tic severity. Indeed, research in-
terest has shifted in recent years toward functional impairments
associated with CTD and its correlates. Some of the evidence points
to a link between TS and impairments across several life domains.
Storch and colleagues25 showed that in a clinical sample of youth
with TS, parents’ reports indicated at least one significant problem
area in which tic-related impairment was evident. Self-esteem and
a variety of school-related, social and familial aspects of functioning
have indeed been reported to be adversely impacted by CTD.25-30

The degree of functional impairment of patients with CTD may
be related to tic severity. However, twomain gaps are evident in the
limited literature on tic-related functional impairment.31 First, re-
sults are mixed with regard to the relationship between functional
impairment and tic severity, with some research yielding a positive
relationship,25,28,30,32 whereas others failing to demonstrate an
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association.33-35 Second, in light of the frequent comorbidity be-
tween CTDs and other psychiatric disorders, the adverse impact of
CTDs on functioning needs to be disentangled from that of co-
occurring conditions. From the current evidence available in the
literature, it remains unclear to what degree CTDs alone impact
functional impairment, and to what degree it can be attributed to
comorbid psychopathology,15,28 particularly depression, which is
closely linked with life stressors and dysfunction.14 Lewin and
colleagues showed an enhancing moderation effect of affective
symptoms on the correlation between tic severity and functional
impairment in a sample of adults with TS. For patients with more
depressive or anxious symptoms, stronger relationships were re-
ported between tic severity and impairment.31

The aim of this prospective cross-sectional study was to explore
the role of co-occurring depression as a potential factor influencing
tic-related functional impairment, along with tic severity in chil-
dren and adolescents with CTD, an underexplored area so far. We
hypothesized that depression as an enhancing moderator might be
a significant missing piece of the puzzle, and we tested whether
such an effect is evident in a pediatric sample, similar to what is
found in adults, and whether it is significant above and beyond
other comorbidities. Identifying such effects would have relevant
clinical implications, given that everyday functioning is a central
treatment outcome.31

Methods

Participants

The study sample consisted of 85 children and adolescents with
a CTD aged between six and 18 years, attending a tertiary pediatric
neuropsychiatric tic clinic in Schneider Children's Medical Center in
Israel. Fifty participants also participated in the baseline measure-
ment of the longitudinal European Multicenter Tics in Children
Study. This study aims to identify the role of genes, autoimmunity,
and psychosocial stress on the onset and course of tics.36 Excluded
were patients suffering from serious medical illnesses, mental
retardation, schizophrenia, head injuries, focal neurological dis-
abilities, those treated with antibiotics during the last month, and
those unable to understand and comply with the study procedures.
Written informed consent formswere provided by the families. The
study was approved by the Rabin Medical Centre Research Ethics
Committee.

Procedure

In this prospective cross-sectional study, all participants were
evaluated by two senior child psychiatrists (N.B.-M. and A.A.),
during which diagnoses of CTD, OCD, ADHD, depressive disorder,
anxiety disorders, and behavior problems were validated according
to Diagnostic and Statistical Manual of Mental Disorders (Fourth
Edition, Text Revision) (DSM-IV-TR) criteria. All study participants
and their families were interviewed using gold-standard in-
struments for tic severity and OCD (see below) by three doctoral
clinical psychologists with a special training in tic disorders. This
interview was followed in the same session by self-report ques-
tionnaire for depressive symptoms completed by the participants
(see below) while clinicians were unaware of the depressive
symptoms score.

Measures

Yale Global Tic Severity Scale
Tic severity and tic-related functional impairments were

assessed via the Yale Global Tic Severity Scale (YGTSS),37 a



D.F. Sadeh, M.L. Frenk, T. Simha et al. Pediatric Neurology 144 (2023) 90e96
semistructured clinician-rated measure, designed to assess tic
severity across five impact categories (number, frequency, intensity,
complexity, and interference). The YGTSS also includes a separate
tic-related functional impairment item, which allows for capturing
the clinician's impression of overall functional impairment, evident
in the patient's everyday life. All items are rated on a six-point
Likert scale in relation to the previous week. The YGTSS yields
one rank score for tic-related functional impairment (range 0 to 50)
as well as three summary scores: total tic severity (range 0 to 50),
total phonic tics score (range 0 to 25), and total motor tics score
(range 0 to 25). Severity cutoffs for total tic severity of the YGTSS are
minimal tics <10, 10 � mild tics <20, 20 � moderate tics <40, and
40 � severe tics <50, based on Leckman and colleagues.38 The in-
ternal reliability of the Hebrew version of the YGTSS used in the tic
disorder clinic was Cronbach alpha ¼ 0.83.39

Children's Yale Brown Obsessive Compulsive Scale
OCD symptoms were assessed via the Children's Yale-Brown

Obsessive-Compulsive Scale (CY-BOCS).40 This scale is a clinician-
rated 10-item scale, designed for assessing the severity of
obsessive-compulsive symptoms in children and adolescents.
CY-BOCS is composed of question related to obsessions and com-
pulsions regarding the amount of time consumed by symptoms,
degree of interference, distress, resistance, and control over
symptoms. All items are rated on a five-point Likert scale in relation
to the previous week. The CY-BOCS yields three summary scores:
obsessions severity score (ranges 0 to 20), compulsions severity
score (range 0 to 20, a ¼ 0.85), and total OCD score (range 0 to 40).
Severity cutoffs for the CY-BOCS are subclinical 0 to 7, mild 8 to 15,
moderate 16 to 23, severe 24 to 31, and extreme 32 to 40. The
CY-BOCS has demonstrated acceptable internal consistency and
convergent validity.41 The internal reliability of the Hebrew version
of the CY-BOCS used in the tic disorder clinic was Cronbach
alpha ¼ 0.90.39

Child Depression Inventory
Depression symptoms were measured using the Child Depres-

sion Inventory (CDI),42 a self-report scale designed to capture
emotional, cognitive, behavioral, and somatic symptoms of
depression in children and adolescents in relation to the previous
two weeks. Each item is ranked on a scale of 0 to 2, and items are
then summed to a total severity scale in which higher scores
represent more severe depressive symptoms (0 to 54). A total score
of 20 is considered the cutoff for a diagnosis of a depressive dis-
order in community samples. Previous studies proposed severity
ranks of 15 for mild, 20 for moderate, and 25 for severe depres-
sion.43 The internal reliability of the Hebrew version of the CDI used
in the tic disorder clinic was Cronbach alpha ¼ 0.89.39

Data analysis

Statistical analysis was conducted using the Statistical Package
for Social Sciences (SPSS) (IBM Corp., Released 2011; IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp.).
t Tests were used to compare tic severity, OCD, and depressive
symptoms between males and females. t Test was also used to
compare tic severity between patient's with or without depression
(CDI �15). Chi-square test was used to compare rates of ADHD
diagnoses betweenmales and females. A t test was used to compare
depressive symptoms between study participants with or without
comorbidities (ADHD and/or OCD). A correlation matrix of all study
variables was carried out; all correlations were calculated using
both Pearson and Spearman rho correlations, as there was a posi-
tive right-skewed distribution of CDI scores.
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To test our hypothesis regarding the moderating role of
depression, a hierarchal regression analysis was conducted with
depressive symptoms, tic severity, and the interaction between
them as predictors of tic-related functional impairment. Variables
were initially standardized and then entered consecutively into the
model in a four-block design, to control for age, sex, and comor-
bidity symptoms (OCD symptoms, ADHD diagnosis) and account
for the added contribution of the interaction effect to the explained
variance, beyond all controlled, independent factor effects. The
model R2, DR2, DF, the standardized and unstandardized
coefficients, and their significance were all analyzed.

To illustrate the moderator effect, a simple slope analysis was
conducted and shown in a graph. The graph presents the simple
correlation between the independent (tic severity) and dependent
(tic-related functional impairment) standardized variables for two
different cutoff points of the standardized moderator variable
(depressive symptoms). Therefore, one S.D. above or below the
mean of standardized CDI score was considered as high or low
depressive symptoms correspondingly and was used as a cutoff
creating two simple correlations. All results were considered sta-
tistically significant if P < 0.05.

Results

Sample characteristics

Table 1 provides the demographic and clinical information
about participants. The sample included 85 children and adoles-
cents with CTD, 50 (58.8%) of whom had TS and 35 (41.2%) of whom
had CTDs. Mean age of the study groupwas 10.9 ± 2.63 years. There
were 68 (80%) males, with a mean age of 11.0 ± 2.63 years, and 17
(20%) females, with a mean age of 10.5 ± 2.68 years (see Table 1).
The mean total tic severity score (YGTSS) was 15.1 ± 8.61. Most
(42%) study participants exhibited mild tic severity; 30.6% and
25.9% of the participants had minimal and moderate tic severity,
respectively, and only one participant (1.1%) displayed severe level
of tics.

Additional diagnoses (defined according to DSM-IV-TR criteria)
at the time of evaluation included ADHD and OCD, present in 43
(50.6%) and 11 (12.9%) participants, respectively; 25 (29.4%) young
patients suffered from an anxiety disorder and six (7.1%) from
behavioral problems. Depressive disorders were diagnosed in six
(7.1%) patients according to DSM-IV-TR criteria (see Table 1).

Males had a significantly higher YGTSS total tic severity score
when compared with females (16.19 ± 8.80 vs 10.65 ± 6.26;
t83 ¼ 2.44, P < 0.05), but there were no significant differences
between males and females when comparing tic-related functional
impairment, depressive symptoms, and comorbidities.

Depressive symptoms

The mean CDI depression score for the whole sample was
9.18 ± 7.58 (range 0 to 33), with a mean of 9.35 ± 7.85 for males
(range 0 to 33) and 8.47 ± 6.52 for females (range 0 to 23). No
significant differences were evident between the sexes. Most par-
ticipants (78.8%) exhibited none to minimal severity depressive
symptoms according to the CDI, six (7.1%) participants reported
mild depressive symptoms, seven (8.2%) had moderate symptoms,
and five (5.9%) had severe symptoms. A total of 12 (14.1%) partici-
pants were above the clinical cutoff (�20), indicating a suspected
depression according to CDI score. When comparing patients with
none to minimal depressive symptoms (n ¼ 67, 78.8%) with pa-
tients with mild, moderate, or severe symptoms (n ¼ 18, 21.2%)
there were no significant differences in the total tic severity score
(14.3 ± 7.68 vs 18 ± 11.21, P ¼ 0.20). However, marginal significance



TABLE 1.
Demographic and Clinical Characteristics of the Sample (n ¼ 85)

Variables n ¼ 85

Demographic characteristics
Male gender, n (%) 68 (80)
Age (Mean ± S.D.) 10.90 ± 2.64

Clinical characteristics
Tourette disorder, n (%)* 50 (58.8)
Total tic severity (mean ± S.D.) 15.08 ± 8.61
Motor tics (mean ± S.D.) 9.56 ± 4.97
Vocal tics (mean ± S.D.) 5.52 ± 5.56
Tic impairment (mean ± S.D.) 10.47 ± 13.53

ADHD, n (%)* 43 (50.6)
OCD, n (%)* 11 (12.9)
Obsessions (mean ± S.D.) 2.12 ± 3.74
Compulsions (mean ± S.D.) 2.84 ± 4.33
Total OCD score (mean ± S.D.) 4.96 ± 7.02

Anxiety disorders, n (%)* 25 (29.8)
Behavioral problems, n (%)* 6 (7.1)
Depressive disorders, n (%)* 6 (7.1)

Abbreviations:
ADHD ¼ Attention-deficit/hyperactive disorder
OCD ¼ Obsessive-compulsive disorder

* Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.OCD,
Obsessive Compulsive Disorder
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was found in impairment with higher score for patients with
depressive symptoms (8.8 ± 12.37 vs 16.6 ± 16.1, P ¼ 0.07).

Differences in depressive symptoms between participants with
CTD alone and with CTD and comorbidities were assessed. A t test
revealed a significant difference between the CTD group and the
comorbidity group (7.30 ± 7.03 vs 10.63 ± 7.74; t(83) ¼ -2.05,
P < 0.05), indicating higher rates of depressive symptoms among
study participants also presenting with OCD, ADHD, or both.
Correlations between study variables

Table 2 shows the correlation analyses among all study variables
(Pearson and Spearman rho correlations are presented). Depressive
TABLE 2.
Correlations* Matrix for Study Measures (n ¼ 85)

Spearman Rho Depressive
Symptoms
(CDI)

Total Tic
Severity
(YGTSS)

Tic
Impairment
(YGTSS)

OCD Sympt
Severity (CY
BOCS)

Pearson Correlation

Depressive symptoms (CDI) 0.03 0.23y 0.09
0.08 0.23y 0.08

Total tic severity (YGTSS) 0.52z 0.13
0.56z 0.31z

Tic impairment (YGTSS) 0.34z

0.33z

OCD symptom severity (CY-
BOCS)

Obsessive symptoms severity
(CY-BOCS)

Compulsive symptom severity
(CY-BOCS)

ADHD diagnosis (yes/no,
according to psychiatric
evaluation)

Abbreviations:
ADHD ¼ Attention-deficit/hyperactive disorder
CDI ¼ Child Depression Inventory
CY-BOCS ¼ Children's Yale-Brown Obsessive-Compulsive Scale
OCD ¼ Obsessive-compulsive disorder
YGTSS ¼ Yale Global Tic Severity Scale
Spearman's rho correlations are shown on the top right side of each cell.

* Pearson correlations are shown on the bottom left side of each cell.
y P < 0.05.
z P < 0.01.
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symptoms were only correlated to tic-related functional impair-
ment and not to tic or OCD severity. Correlation analyses among all
study variables revealed significant correlations within tic and OCD
measures so that total tic severity and tic functional impairment
were significantly and positively correlated to each other and
symptoms of obsessions and compulsions were also significantly
and positively correlated (large effect sizes, see Table 2). However,
ADHD diagnosis was not significantly correlated with either tic or
OCD measures.

Predicting tic functional impairment and the moderation effect of
depression

To test our hypothesis regarding the moderating role of
depression, hierarchal regression analysis was conducted with
depressive symptoms, tic severity, and interactions between them
as predictors of tic-related functional impairment (for the purpose
of this analysis all variables were standardized). Table 3 shows the
results of the regression analysis, as well as the hierarchal block
sequence. Within this final model, tic severity had the largest
contribution to the prediction model of tic functional impairment,
followed by the interaction effect, and finally depressive symptoms.
OCD symptoms had a marginal effect after accounting for tic
severity, depression, and their interaction; ADHD diagnosis, age,
and sex remained insignificant in their contribution. According to
the regression model, more severe tics as well as depressive
symptoms predicted greater functional impairment.

The significant interaction effect indicates that depression acts
as an enhancing moderator on the correlation between tic
severity and tic-related functional impairment. Simple slope
analysis was used to illustrate the interaction (see Fig). The graph
presents the simple correlation between the independent (tic
severity) and dependent (tic impairment) standardized variables
for two different cutoff points of the standardized moderator
variable (depressive symptoms). Therefore, one S.D. above or
below the mean of standardized CDI score was considered as high
or low depressive symptoms correspondingly and was used as a
om
-

Obsessive Symptom
Severity (CY-BOCS)

Compulsive
Symptom Severity
(CY-BOCS)

ADHD Diagnosis (Yes/No,
According to Psychiatric
Evaluation)

0.09 0.07 0.17
0.05 0.08 0.14
0.08 0.2 0.1
0.24y 0.29z 0.06
0.3z 0.38z �0.08
0.24y 0.33z �0.04
0.82z 0.87z 0.05
0.89z 0.85z 0.08

0.5z 0.04
0.51z 0.01

0.06
0.12



TABLE 3.
Hierarchal Regression Model for Predicting Tic-Related Functional Impairment in 85 Children and Adolescents (Six to 18 years) With CTD

Variables Unstandardized
Coefficients

Standardized
Coefficients

DR2 DF P DF

B SE b P

Step 1
Age 0.037 0.103 0.038 0.724 4.014 0.090 (2.76) 0.022
Sex �0.200 0.112 �0.193 0.078
ADHD diagnosis (according to psychiatric evaluation) �0.053 0.104 �0.054 0.612
OCD Severity (CY-BOCS) 0.217 0.113 0.302 0.006

Step 2
Age 0.075 0.088 0.077 0.399 15.978 0.258 (2.74) <0.001
Sex �0.072 0.097 �0.069 0.463
ADHD diagnosis (according to psychiatric evaluation) �0.138 0.090 �0.142 0.130
OCD severity (CY-BOCS) 0.159 0.100 0.152 0.114
Depressive symptoms (CDI) 0.200 0.091 0.202 0.032
Total tic severity (YGTSS) 0.488 0.094 0.506 <0.001

Step 3
Age 0.116 0.087 0.120 0.186 5.922 0.045 (1.73) 0.017
Sex �0.089 0.094 �0.086 0.349
ADHD diagnosis (according to psychiatric evaluation) �0.113 0.088 �0.116 0.204
OCD severity (CY-BOCS) 0.193 0.097 0.184 0.052
Depressive symptoms (CDI) 0.194 0.089 0.197 0.032
Total tic severity (YGTSS) 0.427 0.095 0.442 <0.001
Interaction (total tic severity � depressive symptoms) 0.188 0.077 0.226 0.017

Abbreviations:
ADHD ¼ Attention-deficit/hyperactive disorder
CDI ¼ Child Depression Inventory
CTD ¼ Chronic tic disorder
CY-BOCS ¼ Children's Yale-Brown Obsessive-Compulsive Scale
OCD ¼ Obsessive-compulsive disorder
YGTSS ¼ Yale Global Tic Severity Scale
SE ¼ Standard error.
For the full model R2 ¼ 0.45, F(7,80) ¼ 8.47, P < 0.001.
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cutoff creating two simple correlations, thus revealing that the
positive correlation between tic severity and tic-related functional
impairment was stronger at high level of depressive symptoms
(r¼ 0.76, P < 0.001) compared with low level (r¼ 0.37, P < 0.01) as
shown in Fig.
Discussion

The current study set out to understand an understudied phe-
nomenon, namely, depression and depressive symptoms in CTDs,
in a sample of 85 children and adolescents attending a tertiary
pediatric neuropsychiatric tic clinic. Primarily, we found that over a
fifth of our CTD sample exhibited mild to severe depressive
symptoms; patients with CTD and comorbid OCD and/or ADHD had
higher rates of depressive symptoms compared with those with no
comorbidity.12

The main finding of the current study was a moderating role of
depressive symptoms strengthening the adverse effect of tic
severity on tic-related functional impairment. Lewin and col-
leagues31 reported similar results in their sample of nonetreat-
ment-seeking adults with TS. Therefore, those findings suggest that
the mere presence of depressive symptomatology has an important
harmful effect, not only as a comorbid disorder but also on patients’
subjective experience of tic-related functional impairment.

Hanks et al.44 found that severe tic symptoms predict lower self-
concept, which shapes the child's self-perspective and in turn
predicts more depressive symptoms. Furthermore, the interaction
between tic impairment and youth's reliance on avoidant coping
strategies moderated their self-concept. Our findings, combined
with those, highlight the need to estimate depressive symptoms in
patients with CTD of all ages, which can be accomplished via well-
validated self-report measures to guide clinical work.
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Our results show that 14% of children and adolescents scored
above cutoff for depression on the CDI, whereas only 7% were
clinically diagnosed before entering the study with depression.
These rates are considerably higher than the prevalence of
depression in children and adolescents in the general population.11

Nevertheless, our rates are slightly lower than those seen in other
clinical samples, possibly due to the low average age in our study
and relatively low tic severity, which was measured by the
YGTSS.11,45 Mood disorders are more dominant in females with TS,
and the median onset age among patients with TS is approximately
13 years.5 Consistent with this, the lack of sex differences in
depressive symptoms may also be explained by the average age
(11 years) of our sample.46 These findings indicate the need to
address depressive symptomatology clinically and empirically in
children and adolescents diagnosed with CTD.

In line with previous findings,12 our results show that patients
with CTD presenting with comorbidities are more likely to exhibit
depressive symptoms than those without comorbidities. This
observation may be explained by the high comorbidity that ADHD
and OCD have with depression. Depression may occur either as a
complication of OCD and/or ADHD, or because of shared genetic
and psychosocial factors.11 Moreover, contrary to expectations, tic
severity did not correlate with depressive symptomology, corrob-
orating the major role of comorbidity. Rather, we found that pa-
tients with more severe tics are more likely to have more severe
OCD symptoms and to show greater functional impairment, as has
been previously reported.11,13

The lack of correlation between depressive symptoms and OCD
symptoms was surprising. There is ample literature pointing to the
link between OCD and depression, although more commonly re-
ported in adult and adolescent samples than in children.47 In
concordance with our results, another study in youth with TS 114

reported that OCD symptoms did not differentiate between



Figure. Depressive symptoms moderate the correlation between total tic severity and
tic-related functional impairment (n ¼ 85). Simple slope analysis was conducted to
illustrate the interaction. The graph presents the simple correlations between tic
severity and tic-related functional impairment for high and low cutoff points of
depressive symptoms. One S.D. above or below the mean was considered as high or
low depressive symptoms, respectively (CDI ¼ 2; CDI ¼ 17).
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depressed and nondepressed patients. Another possible explana-
tion is that co-occurring OCD in patients with CTD differs from non-
tic-related OCD. Tic-related OCD is more commonly characteristic
of younger patients and males, and patients with tic-related OCD
commonly exhibit more sensory phenomena, higher rates of
symmetry/ordering symptoms, and more “just right” and incom-
pleteness feelings underlying compulsive behaviors comparedwith
non-tic-related OCD. Thus, tic-related OCD is less anxiety related,
and therefore might be less related to depression.48,49

It is well-documented in the literature that severe tic sympto-
mology may have deleterious implications on the functional
impairment and quality of life of patients and their families, causing
considerable suffering by itself or in combinationwith other related
psychopathology.50 The etiology of depression in patients with CTD
is likely multifaceted. Depression, particularly in those with more
severe tics, may be explained by the distress and suffering associ-
ated with having a chronic, socially disabling, and often stigma-
tizing condition.8 For example, being bullied may be a cause of
depressive symptoms, which in turn may affect daily functioning,
such as at school. Other possible origins may include a shared ge-
netic etiology between CTD and depression,21 a familial history of
depression, side effects of medications, or the presence of other
comorbidities.11

Strengths and limitations

The present study has several notable strengths, including its
focus on an understudied areaddepressive symptoms and tic-
related functional impairment in a middle childhood sample. The
importance of this study is that the moderating effect of depression
on the association between tic severity and tic impairment was
found above and beyond other comorbidities, which has further
clinical implications. Nevertheless, the current study has some
limitations. First, the restricted sample size and low number of
females are shortcomings. Second, the sample exhibited relatively
low tic symptom severity, despite recruitment from an outpatient
pediatric neuropsychiatric clinic, limiting the generalizability of our
results to other, more severe, samples. Moreover, all subjects were
treated in the same clinic, which might have resulted in a selection
bias. Furthermore, we used DSM-IV-TR criteria, as the study was
designed before 2013. Unfortunately, no severity or count measure
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was available for ADHD. In addition, tic-related functional impair-
ment wasmeasured by a single item of the YGTSS and themeasures
are not fully independent; for example, tic impairment clinician
ratings may still be influenced by depressive symptoms of both the
children and their parents. Nevertheless, the clinicians were un-
aware of the CDI depressive symptoms scores and depression di-
agnoses, because themain conclusion of the study relies on the lack
of bias in YGTSS ratings (especially the 0 to 50 functional impair-
ment scales).

Future studies should use known validated measures such as
The Gilles de la Tourette Syndrome-Quality of Life Scale.51 Last, a
major limitation of this study is its cross-sectional nature, not
assessing reciprocity of the comorbid conditions and develop-
mental aspects.

Conclusions

Our study has made an important step in pointing to the need of
assessing and treating depression in children and adolescents with
tic disorders. Even though the study population consisted of middle
childhood, we found a high prevalence of depressive symptoms.
Tic-related functional impairments seem to be mainly affected by
tic severity but are also highly linked with co-occurring depressive
symptoms. Our findings highlight the importance of screening for
depression in the clinical evaluation of patients with CTD. Future
studies should explore the role of depression on broader domains
of CTD patients’ quality of life than in our study, using validated
tools such as a CTD-specific quality-of-life scale.52 In addition,
longitudinal studies are needed to understand the temporal and
directional influence of tic disorders and comorbidities across
development.
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