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Background: Tourette syndrome (TS) is a childhood-onset neuropsychiatric disorder

that has a unique status of a quintessentially neuropsychiatric condition at the interface

of neurology (movement disorder) and psychiatry (behavioral/emotional condition).

However, the behavioral and emotional profile has seemed to be neglected in the

literature thus far. This study aimed to investigate the behavioral and emotional profile

of TS.

Methods: A total of 124 patients aged 6–16 years with TS were included in this study,

including age- and sex-matched health control, attention-deficit/hyperactivity disorder

(ADHD), obsessive-compulsive disorder (OCD), and major depressive disorder (MDD)

groups. The Child Behavior Checklist (CBCL) was used to screen the behavioral and

emotional profile of the TS and other compared groups. The Yale Global Tic Severity

Scale (YGTSS) was used to assess TS tic severity. Analysis of variance (ANOVA) was

used to investigate the difference between the TS and other compared groups.

Results: The results showed that the eight factors of the CBCL had no association

with motor tics, vocal tics, or tic severity (p > 0.05). However, positive correlations were

identified between functional impairments (subscales of YGTSS) and thought problems

(TP) and rule-breaking behavior (RBB). Based on the eight-factor profile of the CBCL,

TS showed a similar profile to MDD but different from ADHD and OCD, which showed

similar profiles.

Conclusions: Based on the assessment of the CBCL of TS, it was found that “pure”

TS might show fewer behavioral and emotional problems than OCD, ADHD, and MDD.

Similar behavioral and emotional profiles were identified between TS and MDD, but not

OCD and ADHD. More attention needs to be paid to the thought problems and rule break

problems in the CBCL in the screening stage, which might have a potential influence on

the functional impairments of TS.

Keywords: Tourette syndrome, CBCL, behavioral and emotional profile, ADHD, OCD, MDD

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2022.784753
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2022.784753&domain=pdf&date_stamp=2022-02-24
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:liying@bch.com.cn
https://doi.org/10.3389/fpsyt.2022.784753
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.784753/full


Cui et al. The Behavioral and Emotional of TS

INTRODUCTION

Tourette syndrome (TS) is a childhood-onset neuropsychiatric
disorder characterized by multiple motor tics and one or
more vocal tics that persist for at least 1 year (1). TS
holds a unique status of a quintessentially neuropsychiatric
condition at the interface of neurology (movement
disorder) and psychiatry (behavioral/emotional condition)
(2). It should be noted that TS presents with symptoms
that seemingly mock the divisions between neurology
(motor/vocal tic symptoms) and psychiatry/psychology
(that is, motor, behavioral, and emotional symptoms)
(3, 4). However, when investigating TS, we should focus
not only on the movement dimensions (tic symptoms) of
the condition but also on the behavioral and emotional
symptoms of TS.

To the best of our knowledge, the behavioral and emotional

symptoms of TS include attention problems, aggressive behavior,
anxiety/depressive symptoms, obsessive-compulsive symptoms,
and so on (5). Most of these symptoms are associated with
the comorbidities of TS. For example, high rates of comorbid

attention-deficit/hyperactivity disorder (ADHD) and obsessive-
compulsive disorder (OCD) have been well-documented (6, 7).
Moreover, major depressive disorder (MDD) has also been
reported in TS (8, 9). It should be noted that comorbidities
make the behavioral and emotional symptoms of TS more
“complex.” Some studies have highlighted that “pure” TS (only tic
symptoms) might be different from TS-Plus (that is, TS+OCD,
TS+ADHD) (10, 11). TS+OCD has been regarded as one of the
subtypes of TS, and TS+ADHD is another subtype (12). Some
studies reported that the behavioral and emotional symptoms
of TS were associated with OCD-related symptoms, while some
reported OCD-related symptoms in TS (12–15). However, the
behavioral and emotional profile of “pure” TS might need
more evidence.

Furthermore, the comorbidities of TS, such as ADHD,
OCD, and MDD, suggest that there is an overlap between TS
and these mental disorders (16). Most studies focus on the
differences between “pure” TS and TS plus other comorbid
mental disorders, but few focus on the difference between “pure”
TS and other “pure” mental disorders, especially at the behavioral
and emotional levels.

The Child Behavior Checklist (CBCL) is one of the most
important and stable tools for identifying the behavioral and
emotional profiles of mental disorders (17, 18). It can be used
to screen for TS, OCD, ADHD, MDD, and more (14, 19–
24). Thus, the CBCL might be a good tool to present the
differences in behavioral and emotional profiles among different
mental disorders.

Therefore, this study aimed to investigate the behavioral
and emotional profile of “pure” TS. Furthermore, we
compared the differences in behavioral and emotional
profiles between TS and other mental disorders (including
OCD, ADHD, and MDD); the CBCL was used to present
these differences. We hypothesize that TS may show different
behavioral and emotional profiles when compared with OCD,
ADHD, and MDD.

MATERIALS AND METHODS

Participants
Children and adolescents (aged 6–16 years) with TS participated
in this study. All participants were recruited from the
Department of Psychiatry in Beijing Children’s Hospital in China
from 1 October 2019 to 1 September 2021. To identify patients
with “pure” TS, the following criteria had to be met: (1) aged
between 6 and 16 years, (2)met the Tourette syndrome diagnostic
criteria according to the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5), (3) no central nervous
system diseases or intellectual disability, and (4) no comorbidities
of other mental disorders. Age- and sex-matched groups with
MDD, OCD, and ADHD as well as healthy controls (HCs) were
also recruited. To identify the patients with “pure” MDD, OCD,
and ADHD, the criterion was that all patients in these groups
should not have comorbidities with other mental disorders. For
example, if the included patients belong to the MDD group, they
should not have OCD, ADHD, TS, or other mental disorders. The
HC group did not have any mental disorders.

This study was approved by the ethics committee of Beijing
Children’s Hospital of Capital Medical University, and written
informed consent was obtained from the legal guardians of the
participants or their parents.

Scales for Assessments
YGTSS
The YGTSS is a semi-structured interview developed to assess
the nature and severity of motor and vocal tics (25, 26).
The assessment dimensions of the YGTSS include the number,
frequency, intensity, complexity, and interference of vocal and
motor tic symptoms, with a maximum score of 50 for tic severity
(25 for motor and 25 for vocal tics) and 50 for the impairment
caused by the tics, yielding a total maximum score of 100.
The YGTSS is a widely used scale with excellent psychometric
properties (27) and demonstrated excellent internal consistency
(α = 0.91) in the present sample. A child psychiatrist was invited
to perform the assessment of the YGTSS.

Children’s Yale-Brown Obsessive Compulsive Scale

(CY-BOCS)
The CY-BOCS is a semi-structured scale rated by a clinician.
It was used to assess the severity of obsessive and compulsive
behaviors during the previous week in patients with OCD
aged 8–16 years (28). The obsessions and compulsion subtotals
are derived by adding five items (time occupied, interference,
distress, resistance, and degree of control, range: 0–4) related
to obsessions (range: 0–20) and compulsions (range: 0–20),
respectively. The total score is the sum of the obsessions and
compulsion subtotals.

Depression Self Rating Scale for Children (DSRSC)
The DSRSC was used to assess depressive symptoms in
young children aged 8–14 years. It measures the direction of
disturbances felt in the past week (29). Three options include
“Most of the time,” “Sometimes,” and “Never.” The scores for the
scale are 2, 1, or 0, and the 18 item scores are then summed to
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give the total score. The maximum score is 36. The higher total
scores are, the higher the depressive symptoms (30).

Swanson, Nolan, and Pelham Rating Scale–Fourth

Version (SNAP-IV)
The SNAP-IV consists of 26 items rated on a 4-point scale
(not at all, just a little, quite slightly, very much) (31). Three
subscales were included (inattention, hyperactivity/impulsivity,
and oppositional). The SNAP-IV was completed by parents and
took ∼15min. Higher scores indicate more ADHD problem
symptoms. Subscale scores are calculated by creating an
average (32).

The Child Behavior Checklist (CBCL)
The Chinese version of the CBCL contains 118 specific behavioral
and emotional problem items and two open-ended items (33).
Each symptom question in the CBCL was scored 0 (not true,
as far as you know), 1 (somewhat or sometimes true), and
2 (very true or often true). The CBCL contains eight factors:
Anxious/Depressed (AD),Withdrawn/Depressed (WD), Somatic
Complaints (SC), Social Problems (SP), Thought Problems (TP),
Attention Problems (AP), Rule-Breaking Behavior (RBB), and
Aggressive Behavior (AB). Liu et al. completed a regional
survey in Shandong and reported that the two-week test-retest
reliability was 0.90, and the internal consistency measured by
Cronbach’s α was 0.93 (34). Cronbach’s α was also calculated in
the present study and was 0.87 for the total scale. The CBCL was
completed by parents or other caregivers. All CBCL assessments

were performed using the QinChao Psychological Evaluation
System (version 6.0) in the psychological assessment room in the
Department of Psychiatry in Beijing Children’s Hospital.

Statistical Analysis
Statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS Inc., Chicago, IL, USA, v25.0).
First, we compared age using a t-test and the percentage of boys
using a chi-square test. Second, the mean, standard deviation
(SD), kurtosis, and skewness of the CBCL and its subscales were
calculated for the TS group. Third, we calculated the Pearson
correlation between the YGTSS and CBCL. Fourth, multivariate
analysis of variance (MANOVA) was used to compare the CBCL
and its subscales in different groups (TS, OCD, ADHD, MDD,
and HC). MANOVA is a procedure for comparing multivariate
sample means. As a multivariate procedure, it is used when
there are two or more dependent variables and is often followed
by significance tests involving individual dependent variables
separately (35). Bonferroni correction was used when performing
multiple comparisons among the different groups. To present the
behavioral and emotional profiles, T-scores were used to calculate
the eight factors based on CBCL. The T-score is one form of a
standardized test statistic. Formulate T = (Z × 10) + 50, and
formulate Z= (X–x)/SD. X is the value of one of the rough scores
of the whole sample, and x is the mean of the whole sample.
A radar chart based on T-scores was used to present the CBCL
profiles of the different groups. The p-value (≤0.05) indicated
significance against the null hypothesis.

FIGURE 1 | Flowchart of the selection criteria.
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RESULTS

The Identification of the TS Group and
Other Groups
A total of 150 patients with TS were identified, but 26 were
excluded due to comorbidities of other mental disorders. Finally,
124 patients with TSwere included in the TS group. Furthermore,
the age- and sex-matched groups included ADHD (n = 127),
OCD (n =128), MDD (n = 127), and HC (n = 130) groups. For
more details, see Figure 1.

The mean age of the patients in these groups was 10.37 ±

1.91 years (TS), 10.48 ± 2.74 years (ADHD), 10.59 ± 2.45 years
(OCD), 10.48± 3.06 years (MDD), and 10.46± 2.38 years (HC).
No significant age differences were identified in these groups (F
= 0.128, p = 0.97). For the percentage of males, the TS group
was 70.97%, ADHD group was 70.08%, OCD group was 70.31%,
MDD group was 69.29%, and HC group was 68.46%; there was
no significant difference among these groups (chi-square= 0.13,
p = 1.00). The mean years of education of the patients in these
groups were 4.36 ± 1.87 years (TS), 4.45 ± 2.25 years (ADHD),
4.58 ± 2.21 years (OCD), 4.48 ± 2.88 years (MDD), and 4.46
± 2.19 years (HC). For the years of education, no significant
age differences were identified in these groups (p > 0.05). The
duration of illness (years) of the patients in these groups was 2.37
± 1.89 years (TS), 2.48 ± 1.04 years (ADHD), 2.59 ± 1.45 years
(OCD), 2.48 ± 1.06 years (MDD), and 2.46 ± 1.38 years (HC).
For the duration of illness, no significant age differences were
identified in these groups (p > 0.05).

We also calculated the YGTSS scores in the TS group, and
the total YGTSS score was 21.63 ± 8.94 (motor tic: 12.77 ±

4.06; vocal tic: 6.24 ± 3.53; functional impairment 2.63 ± 4.88).
The CY-BOCS score of the OCD group was 15.36 ± 4.45. Three
subscales of SNAP-IV scores in the ADHD group were 1.75 ±

0.43 (inattention score), 1.83 ± 0.52 (hyperactivity/impulsivity
score) and 0.83 ± 0.35 (oppositional score). The DSRSC score
in the MDD group was 21.31± 5.83.

The CBCL Profile of the TS Group
The mean, standard deviation, kurtosis, and skewness of the
CBCL and its subscales were calculated in the healthy control
(HC), TS, OCD, ADHD and MDD groups (for more details,
see Table 1). Moreover, we calculated the Pearson correlation
between the YGTSS and the CBCL. The results showed that the
eight factors of CBCL had no association with motor tics, vocal
tics, or tic severity (p > 0.05). However, positive correlations
were identified between the function impairments (YGTSS) and
the TP and RBB (subscales of CBCL) (for more details, see
Table 2). In addition, we also calculated the mean, SD, range of
scores of motor tics, vocal tics, and impairment of YGTSS in
Supplementary Table 1.

Comparisons of CBCL Profiles Between
the TS Group and Other Groups
First, we compared the total CBCL scores of all the groups
and found that F was 53.55 (p < 0.001) (for more details,
see Supplementary Table 1). The post hoc test (Bonferroni
correction) showed the following relationships with respect to T
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CBCL profiles between the groups: TS > HC (p < 0.001), TS
< OCD (p = 0.001) and ADHD (p < 0.001). No significant
differences were identified between the TS and MDD groups (p
= 0.530). For more details, see Figure 2.

Second, multivariate analysis of variance was used to compare
the eight factors of the CBCL subscales in different groups (TS,
OCD, ADHD, MDD, and HC). For the SC factor, TS > HC (p <

TABLE 2 | The Pearson correlation of YGTSS and the CBCL in Tourette syndrome

(n = 124).

Motor Tic Vocal Tic Severity Impairment Total YGTSS

A/D −0.04 0.16 0.06 0.06 0.07

W/D −0.11 0.07 −0.04 0.04 0.01

SC 0.04 0.12 0.10 0.10 0.13

SP 0.02 0.07 0.06 0.09 0.10

TP 0.04 0.14 0.12 0.18* 0.20*

AP −0.02 0.16 0.08 0.08 0.10

RBB −0.01 0.07 0.04 0.20* 0.17

AB 0.02 −0.01 0.01 0.11 0.09

Total CBCL −0.00 0.15 0.09 0.20* 0.19*

A/D, Anxious/Depressed; W/D, Withdrawn/Depressed; SC, Somatic Complaints; SP,

Social Problems; TP, Thought Problems; AP, Attention Problems; RBB, Rule-Breaking

Behavior; AB, Aggressive Behavior; CBCL, the Child Behavior Checklist; YGTSS, Yale

Global Tic Severity Scale; *p < 0.05.

0.001), but no significant difference was identified among the TS,
ADHD, OCD, and MDD groups. The SP factor showed the same
pattern as SC, TS>HC (p< 0.001), but no significant differences
were identified among the TS, ADHD, OCD, and MDD groups.
For the A/D factor, TS > HC (p < 0.001), TS < OCD (p =

0.003) and ADHD (p= 0.006). TheW/D factor showed the same
pattern as A/D, TS > HC (p < 0.001), TS < OCD (p < 0.001)
and ADHD (p = 0.004). The TP factor also showed the same
pattern as A/D and W/D, TS > HC (p < 0.001), TS < OCD (p
= 0.024) and ADHD (p = 0.016). The AP factor also showed the
same pattern as A/D, W/D, and TP, TS > HC (p < 0.001), TS <

OCD (p = 0.029) and ADHD (p = 0.001). For the RBB factor,
TS > HC (p < 0.001) and TS < ADHD (p = 0.023). For the
AB factor, TS > HC (p = 0.012), and TS < OCD (p < 0.001),
ADHD (p < 0.001), and MDD (p = 0.002). For more details,
see Tables 3, 4.

Finally, we calculated the T-scores of each group based on the
8 subscales of the CBCL. The radar chart was used to present
CBCL profiles of the different groups based on the mean and
SD of 8 subscales based on the T-scores (see Figure 3). This
suggested that, based on the eight-factor profile of the CBCL, TS
showed a similar pattern to MDD but different from ADHD and
OCD, which showed similar profiles. AB andW/Dmight bemore
“suitable” factors to present the difference among these groups
rather than SC and SP.

In addition, considering the age effect for the CBCL of
different groups, we divided the whole sample into a Young

FIGURE 2 | The CBCL total scores of the TS and other compared groups.
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TABLE 3 | MANOVA analysis based on CBCL.

Total of CBCL and 8 subscales Sum of Squares df Mean Square F P

Total Between Groups 78839.57 4 19709.89 53.55 P < 0.01**

Within Groups 232256.05 631 368.08

Total 311095.63 635

A/D Between Groups 1056.79 4 264.20 26.99 P < 0.01**

Within Groups 6176.45 631 9.79

Total 7233.24 635

W/D Between Groups 586.21 4 146.55 22.36 P < 0.01**

Within Groups 4134.87 631 6.55

Total 4721.07 635

SC Between Groups 818.04 4 204.51 20.05 P < 0.01**

Within Groups 6436.39 631 10.20

Total 7254.43 635

SP Between Groups 949.45 4 237.36 31.06 P < 0.01**

Within Groups 4822.98 631 7.64

Total 5772.43 635

TP Between Groups 1028.88 4 257.22 28.28 P < 0.01**

Within Groups 5739.36 631 9.10

Total 6768.24 635

AP Between Groups 824.19 4 206.05 29.20 P < 0.01**

Within Groups 4453.03 631 7.06

Total 5277.23 635

RBB Between Groups 479.95 4 119.99 19.38 P < 0.01**

Within Groups 3907.05 631 6.19

Total 4386.99 635

AB Between Groups 2735.38 4 683.86 30.24 P < 0.01**

Within Groups 14268.98 631 22.61

Total 17004.36 635

AD, Anxious/Depressed; W/D, Withdrawn/Depressed; SC, Somatic Complaints; SP, Social Problems; TP, Thought Problems; AP, Attention Problems; RBB, Rule-Breaking Behavior;

AB, Aggressive Behavior; CBCL, the Child Behavior Checklist; **p < 0.01. Within group variation measures how much the individuals vary from their group mean, while Between group

variation measures how much the group means vary from the overall mean.

Group (6–11 years old) and an Old Group (12–16 years old). We
also used the radar chart to present the CBCL profiles of these two
groups based on the T-scores. There might be a higher score on
the 8 subscales of the CBCL in the Old Group than in the Young
Group. For more details, see Supplementary Figure 1.

DISCUSSION

This study aimed to compare the behavioral and emotional
profile of “pure” TS with other mental disorders. The results
showed that there was no correlation between tic symptoms
and behavioral and emotional problems in “pure” TS. However,
TP and RBB might have a potential influence on TS function.
The “pure TS” group showed higher behavioral and emotional
problems than the HC group and the same level of severity
of behavioral and emotional problems as the MDD group. The
“pure” OCD and ADHD groups showed higher-level severities
of behavioral and emotional problems than the TS group.
Moreover, the difference between the TS and OCD groups
was mainly in the dimensions of A/D, W/D, TP, AP, and
AB. The difference between the TS and ADHD groups was

mainly in the dimensions of A/D, W/D, TP, AP, RBB, and AB.
The difference between the TS and MDD groups was mainly
in the AB dimension. TS, OCD, ADHD, and MDD showed
the same levels of SC and SP. These results indicate that the
“pure” TS might have a similar behavioral and emotional profile
to “pure MDD” but a different profile compared to “pure”
OCD and ADHD.

In the present study, it was found that the TS group might
show a similar behavioral and emotional profile to the MDD
group at the behavioral level. Rizzo et al. (36) reported that
depression is significantly associated with TS factors, such as
tic severity, but not obsessive compulsiveness. Furthermore, we
found that there was no association between tic symptoms and
behavioral/emotional problems. This implies that the “pure” tic
symptoms and behavioral/emotional problems are two distinct
cluster symptoms. We also identified higher CBCL scores in the
TS group than in the HC group. This suggests that even the
“pure” TS might have some behavioral and emotional problems
different from tic symptoms. Indeed, Rizzo et al. (12) also
reported that emotional lability represents an intrinsic core
feature of Tourette syndrome that is unrelated to comorbidity.
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TABLE 4 | Post hoc Tests (multiple comparisons, Bonferroni correction).

Total and Subscales (CBCL) TS vs. Groups MD SE P 95% CI Lower Bound 95% CI Upper Bound

Total HC 19.03** 2.41 P < 0.01 12.23 25.83

OCD −9.50** 2.42 P < 0.01 −16.32 −2.68

ADHD −12.11** 2.43 P < 0.01 −18.95 −5.27

MDD −4.70 2.42 0.53 −11.52 2.13

A/D HC 2.35** 0.39 P < 0.01 1.24 3.45

OCD −1.20* 0.40 0.03 −2.31 −0.08

ADHD −1.09 0.40 0.06 −2.21 0.02

MDD −0.26 0.40 1 −1.37 0.86

W/D HC 1.40** 0.32 P < 0.01 0.49 2.3

OCD −1.36** 0.32 P < 0.01 −2.27 −0.45

ADHD −0.94* 0.32 0.04 −1.85 −0.03

MDD −0.50 0.32 1 −1.41 0.41

SC HC 2.58** 0.40 P < 0.01 1.45 3.71

OCD 0.11 0.40 1 −1.03 1.24

ADHD −0.29 0.40 1 −1.43 0.85

MDD −0.53 0.40 1 −1.66 0.61

SP HC 2.56** 0.35 P < 0.01 1.58 3.54

OCD −0.47 0.35 1 −1.46 0.51

ADHD −0.83 0.35 0.18 −1.81 0.16

MDD −0.25 0.35 1 −1.23 0.74

TP HC 2.27** 0.38 P < 0.01 1.20 3.33

OCD −1.16* 0.38 0.02 −2.23 −0.09

ADHD −1.21* 0.38 0.02 −2.28 −0.13

MDD 0.20 0.38 1 −0.87 1.27

AP HC 1.91** 0.33 P < 0.01 0.96 2.85

OCD −1.00* 0.34 0.03 −1.95 −0.06

ADHD −1.34** 0.34 P < 0.01 −2.29 −0.39

MDD −0.19 0.34 1 −1.13 0.76

RBB HC 1.43** 0.31 P < 0.01 0.55 2.32

OCD −0.85 0.31 0.07 −1.73 0.04

ADHD −0.97* 0.32 0.02 −1.85 −0.08

MDD −0.34 0.31 1 −1.22 0.55

AB HC 1.95** 0.60 P < 0.01 0.27 3.64

OCD −2.98** 0.60 P < 0.01 −4.67 −1.29

ADHD −3.62** 0.60 P < 0.01 −5.31 −1.92

MDD −2.24** 0.60 P < 0.01 −3.93 −0.55

AD, Anxious/Depressed; W/D, Withdrawn/Depressed; SC, Somatic Complaints; SP, Social Problems; TP, Thought Problems; AP, Attention Problems; RBB, Rule-Breaking Behavior; AB,

Aggressive Behavior; CBCL, the Child Behavior Checklist; HC, Health Control; TS, Tourette Syndrome; ADHD, Attention-Deficit/Hyperactivity Disorder; OCD, Obsessive-Compulsive

Disorder; MDD, Major Depressive Disorder; *p < 0.05; **p < 0.01.

This implies that some emotional problems might also be
associated with “pure” TS. This might be the most likely reason
for the similar behavioral and emotional profile for “pure” TS and
MDD. Further evidence is needed to investigate the association
between tic symptoms and depressive symptoms in the future.

Furthermore, in the present study, we also found a difference
in AB between “pure” TS and MDD. Compared with MDD,
OCD, and ADHD, “pure” TS showed less aggressive problems.
Aggressive behavior can be found in young patients with MDD
(37), ADHD (38, 39), and OCD (40). Recently, a study reported
that there was no association between aggressive behavior and

tic symptoms, but comorbid ADHD and OCD increased the
risk of aggressive behavior in patients with tic disorders (41).
This suggests that aggressive behavior might be associated with
comorbidities of TS but not with tic symptoms. This might be
regarded as one of the most important behavioral indicators to
distinguish the “pure” TS from OCD, ADHD, and MDD.

In the present study, we found confirmed differences between
TS and ADHD at the behavioral level. “Pure” ADHD might
present more ADHD-related behavioral problems (such as
AP, AB, and RBB), which is different from tic symptoms.
Furthermore, ADHD-related behavioral problems might also
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FIGURE 3 | The CBCL profile of the TS and other compared groups.

lead to emotional problems, which might be the reason why
ADHD showed higher scores for A/D and W/D than TS.
Furthermore, similar results were obtained when TS was
compared with OCD. The OCD group showed higher levels of
behavioral problems in AP, AB, RBB, and TP, as well as emotional
problems in A/D and W/D. However, for the RBB, the TS and
OCD groups showed similar scores. It should be noted that
ADHD and OCD were the two most common comorbidities
for TS, and both tend to persist (15). Both the genetic and
phenotypic overlap of ADHD/OCD and TS have been reported
(42). Moreover, it has been suggested that OCD and ADHD in
TS predict worse outcomes of TS (43). The results of this study
indicate that the comorbidities of ADHD and OCD in TS might
increase behavioral and emotional problems andmake the profile
of TS more complex. Taken together, “pure” TS showed fewer
behavioral and emotional problems, but with the comorbidities
of ADHD or OCD, more behavioral and emotional problems
might be identified. The dimension of OCD-related symptoms
indicated that compulsivity is a clearly distinguished dimension
for TS. How tics with both compulsivity and impulsivity, such
as self-injurious behaviors and coprolalia, relate to the profile of
CBCL in terms of the relationship between tics and OCD might
be an important research direction for TS. Other behavioral and
emotional problems, such as ADHD-related symptoms, might be
another dimension of TS.

Notably, we identified the relationship between TP and
the function of TS, which indicates that this dimension
of behavioral and emotional problems might influence the
functional impairment of TS. Although TP is clinically useful for
identifying psychotic symptoms in children, it also includes items
for the assessment of obsessive thoughts and compulsions, self-
harm, picking at parts of the body, and more (44). These items
have shown a robust association with the functional impairment
of TS (45–47).

RBB has been shown to be associated with antisocial behavior
problems, which are key factors in the development of youth
violence and aggression (48, 49). This suggests that more
attention should be given to RBB problems at the screening stage
of TS. It should be noted that AB and RBB always showed a closed
relationship. Therefore, there might be somewhat contradictory
evidence that RRB had a significant correlation with functional
impairments, while AB had a fairly low correlation. RBB had
a much higher kurtosis than AB, and the correlation might be
caused by the presence of a small number of TS participants with
high RBB.

Compared to RBB, TP had less significant kurtosis. Therefore,
TPmay bemore closely related to TS than RBB, and compulsivity
indicated by TP may be a feature of TS, even if OCD is
not comorbid.

Overall, in the present study, we found that “pure” TS
might show fewer behavioral and emotional problems than OCD
and ADHD. Similar behavioral and emotional profiles were
identified between TS and MDD, but not OCD and ADHD.
These results indicate that comorbidities (such as OCD and
ADHD) might make the behavioral and emotional profiles more
complex. Aggressive problems might be an important factor
in distinguishing “pure” TS from OCD, ADHD, and MDD.
Furthermore, we need to pay more attention to TP and RBB
problems in the screening stage of TS, which might have a
potential influence on the functional impairments of TS.

This study has two limitations. First, a limited number of
participants were included in this study. A larger sample size and
follow-up studies of behavioral and emotional profiles for TS are
needed to confirm these results. Second, anxiety disorders are
also a common comorbidity of TS but were not included in this
study. Third, information about the medication used is absent.
Previous studies have found that the medicine used for the
treatment of tic symptoms might also influence behavioral and
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emotional symptoms (50–52). Therefore, when we investigate
the behavioral and emotional profiles in TS in future studies, we
need to consider the influence of medicine, especially second-
generation antipsychotics.

CONCLUSION

This study explored the behavioral and emotional profiles of
TS. Similar behavioral and emotional profiles were identified
between TS and MDD, rather than OCD/ADHD. Aggressive
behavior might be an important factor in distinguishing “pure”
TS from OCD, ADHD, and MDD. More attention needs to
be paid to the TP and RBB problems of the CBCL, which
might have a potential influence on the functional impairments
of TS.
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