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Objectives: Comprehensive behavioral intervention for tics (CBIT) is effective in children with chronic tic disorders. This study aimed
to assess the effect of group-based CBIT (group-CBIT) on tic severity and comorbid symptoms. We compared the efficacy of group CBIT
with that of a control.

Methods: Thirty children with chronic tic disorder or Tourette’s disorder were enrolled in this study. Eighteen were assigned to the
group-CBIT for eight sessions, and 12 were assigned to the control group. Tics and comorbid symptoms were assessed pre- and post-
intervention using the Yale Global Tic Severity Scale (YGTSS), Premonitory Urge for Tics Scale, attention-deficit hyperactivity disorder
Rating Scale-IV, Children’s Yale-Brown Obsessive-Compulsive Scale, and the Korean-Children Behavioral Checklist. We compared the
pre- and post-intervention results of each group and determined the difference in the pre- and post-intervention results between inter-
vention and the control group.

Results: The YGTSS motor and vocal tic interference, global impairment, and global severity scores decreased in the intervention group
only. Group CBIT was superior in reducing the motor tic interference, impairment score, and global severity score to the control group.
Conclusion: The group-CBIT showed an improvement in tic symptoms, especially in reducing the level of interference and impairment

of tics.
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INTRODUCTION

Tourette’s disorder (TD) and chronic motor or vocal tic dis-
order (CTD) are neurodevelopmental disorders accompa-
nied by motor or vocal tic disorders for more than one year
(1], which lead to various functional impairments and dete-
rioration of the quality of life [2,3].

Comprehensive behavioral intervention for tics (CBIT)
is a multi-component and individualized intervention for
tic symptoms. The first component of CBIT is habit rever-
sal training (HRT). HRT consists of awareness training and
competing response training for tics; elements of self-mon-
itoring, motivational procedures, and generalization train-
ing are also utilized. The second component is the functional
intervention. Antecedent factors associated with tic aggrava-
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tion, such as stress, anxiety, boredom, and intense arousal,
are addressed by functional analysis related to tics. Coping
strategies for interpersonal situations that inadvertently re-
sult in the worsening of tic disorders are also addressed by
this component. The third component provides parents with
psychoeducation on tics. The fourth category included relax-
ation training.

HRT and CBIT showed a strong effect size in a meta-anal-
ysis [4]. The American and European Child and Adolescent
Psychiatric Associations recommend behavioral treatments
with strong evidence for tic disorders [5,6]. In a recent study
of group-CBIT, it was reported that vocal and motor tics im-
proved, and the treatment effect was maintained even after
3 months [7]. However, despite the strong evidence, it is dif-
ficult to implement individual CBIT in clinical practice. There
are studies on the effect of HRT in Korea [8], but the number
of participants was within 10, and individualized treatment
was conducted without a control group. In this study, we aimed
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to administer group-CBIT in children with TD/CTD and ex-
amine its effects on tic-related symptoms relative to a control.

METHODS

Participants and procedures

The participants of the study were pediatric patients aged
18 years or younger who were diagnosed with TD/CTD us-
ing the DSM-5 criteria. All participants were recruited through
the Child and Adolescent Clinic at the Department of Psy-
chiatry at Jeju National University Hospital. There were 18
and 12 participants in the experimental and control groups,
respectively. The experimental group received group CBIT in
members 3 and 4 between 2015 and 2019. The control group
included children and adolescents who were being treated at
the outpatient clinic for TD/CTD, and supportive psycho-
therapy and parental education were provided according to
the symptoms. For all participants who were on medication,
there was no change in the dose of tics from 6 weeks before
starting the treatment throughout the study period. Partici-
pants with attention-deficit hyperactivity disorder (ADHD)
were included in the study, but those who started psychoso-
cial therapy, such as social skills training, during the study
period or changed their medications were excluded. For those
who were receiving medication for ADHD, the dose was sta-
ble during the study. The exclusion criteria were intellectual
disability, autism spectrum disorder, organic mental disor-
der, and the presence of a neurologic condition. The experi-
mental group received pre- and post-assessments adminis-
tered by a clinical psychologist immediately before and after
the treatment, while the control group participated in the pre-
and post-assessments with an 8-week study period. Written
informed consent was obtained from all participants, and
the study was approved by the Institutional Review Board of
Jeju National University Hospital (2013-08-004).

Program composition and progress

The experimental group participated in group-CBIT once
a week for a total of eight sessions conducted by clinical psy-
chologists for 8 weeks. CBIT was constructed based on the
guidelines for therapists to control Tourette’s syndrome [9],
and each session took an average of 90 minutes (Table 1). Dur-
ing the first session, the rationale for CBIT treatment and psy-
choeducation for tic disorders were introduced, a symptom
hierarchy was prepared, and education on tic was provided.
During sessions 2 to 6, individual target tics and symptoms
of the premonitory urge were identified while conducting
competing response training. During each session, a func-
tional intervention that evaluated the situational factors re-
lated to the exacerbation of tics and the intervention was pro-
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Table 1. Group comprehensive behavioral intervention for fics
program content

Session .
Subjects of program
number

1 Psychoeducation on tics

Infroduction of evidence of behavioral therapy
Develop a hierarchy of tics
Awareness training
2 Review tic hierarchy and premornitory urge
Develop function-based interventions for tics
Awareness fraining and develop a competing
response for tics
Parent education for tics and support
3 Review tic hierarchy
Develop function-based interventions for tics
Awareness training and develop a competing
response for tics
Infroduce and practice deep breathing and
progressive muscle relaxation
4 Review tic hierarchy
Develop function-based interventions for fics
Awareness training and develop a competing
response for tics
5 Review tic hierarchy
Develop function-based interventions for tics
Awareness training and develop a competing
response for tics
6 Review tic hierarchy
Develop function-based interventions for fics
Awareness fraining and develop a competing
response for tics
7 Review tic hierarchy
Develop function-based interventions for tics
Review relaxation techniques
Infroduce relapse prevention and discuss
strategies for relapse prevention
8 Review tic hierarchy
Review previous treatment content
Plan competing response for residual tics

vided. Parent education was provided by a child and adolescent
psychiatrist during the second session, and relaxation train-
ing was provided during the third session. Once sufficient
education was provided for the target tics, competing response
training was repeated for the next target tic. During sessions
7 and 8, the competing response and relaxation training for
each tic symptom were reviewed, and plans were established
for the remaining tic symptoms. During each session, self-
monitoring and competing responses to practice were as-
signed as homework, and tic symptoms and homework from
the previous session were reviewed at the beginning of the
next session. All participants participated in the 8-session



program without dropping out, and a clinical scale evalua-
tion was conducted for the children and parents before and
after the program.

Measures

Korean form of Yale Global Tic Severity Scale (YGTSS)

The YGTSS is a clinician-rated scale that includes an in-
ventory of tic severity [10]. The severity of motor and vocal
tics is scored on a 6-point scale (0-5 points) for five dimen-
sions, including the number, frequency, intensity, complexi-
ty, and interference. The global impairment rating evaluates
the impact of tic-related disability experienced during the
past week on self-esteem, family relationships, interpersonal
relationships, and school life. The global severity score is the
sum of the scores for motor tics, vocal tics, and global impair-
ments. In this study, the Korean version of the YGTSS was
used, and it showed high internal consistency (Cronbach’s
alpha=0.69) and reliability (0.75 to 0.98) [11].

Korean form of the Premonitory Urge for Tics Scale
(PUTS)

The PUTS is a self-report measure used to assess the se-
verity of premonitory urges in patients with TD/CTD. It
evaluates nine items on a 4-point scale [12], and a higher to-
tal score indicates more severe premonitory urges. The Ko-
rean version of the PUTS was evaluated as having good in-
ternal consistency (Cronbach’s alpha=0.79) and reliability
(0.60) [13].

Children’s Yale-Brown Obsessive-Compulsive Scale
(CY-BOCS)

The CY-BOCS is a children’s version of the Y-BOCS, an
obsessive-compulsive scale for adults, which is a semi-struc-
tured scale designed to evaluate the severity of obsessive-
compulsive symptoms within the past week according to 10
items, similar to those for adults [14]. The symptoms were
evaluated across five areas, including the time to experience
symptoms, interference, distressing nature, resistance, and
control associated with obsessions and compulsions. Each
item was scored on a 5-point ranking scale. Higher scores in-
dicated higher severity ratings [15].

ADHD Rating Scale-IV (ARS-1V)

The ARS, developed by DuPaul [16], was designed to eval-
uate ADHD symptoms in school-aged children. The scale
consists of 18 items based on DSM-1V criteria. Each item is
rated on a scale of 0 to 3, depending on the severity of the
child’s behavior. In Korea, the reliability of the parental eval-
uation scale was reported as 0.94 [17].
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Korean-Children Behavioral Checklist (K-CBCL)

The CBCL developed by Achenbach [18] was used to eval-
uate mental health problems in children. In Korea, reliabili-
ty and validity have been reported for the version standard-
ized by Lee et al. [19]. It consists of 12 subscales, including
anxiety/depression, somatic complaints, withdrawal/ depres-
sion, social problems, thought problems, attentional prob-
lems, delinquent behaviors, aggressive behaviors, internaliz-
ing problems, externalizing problems, and total score. Having
more emotional and behavioral problems resulted in a high-
er score, which was converted into raw and T scores, respec-
tively. In this study, the T scores for internalizing and exter-
nalizing problems and the total score were used to evaluate
the comorbid mental health problems of the participants.

State-Trait Anxiety Inventory for Children (STAI)

The state-trait anxiety scale developed by Spielberger [20]
and a standardized version for Korea were used [21]. It eval-
uates state and trait anxiety, each of which is designated 20
items. Each item was rated on a scale of 1 to 3, with higher
scores indicating higher anxiety.

Statistical analyses

The data were analyzed using nonparametric statistics.
The Mann-Whitney U test was used to compare pre-scores
and investigate the differences in the pre-post scores be-
tween the experimental and control groups, while the Wil-
coxon signed ranks test was used to assess the difference be-
tween the pre- and post-scores in each group. SPSS 18 for
Windows (SPSS Inc., Chicago, IL, USA) was used for all the
analyses, and the significance level was set at p<0.05.

RESULTS

The mean ages of the experimental and control group were
11.50 years and 11.06 years, respectively (p=0.628). There
were 14 males and 4 females in the experimental group, while
the control group had 12 males (p=0.079), and there was no
significant difference between the two groups. The number
of participants with TD and CTD was 15 (83.3%) and 3 (16.7%),
respectively, in the experimental group, and 8 (66.7%) and 4
(33.3%), respectively, in the control group; there was no sig-
nificant difference between the groups (p=0.290). Ten par-
ticipants (55.6%) in the experimental group and 7 (58.3%)
in the control group had both ADHD and tic disorders (p=
0.880). Sixteen participants (88.9%) in the experimental group
and 9 (75%) in the control group were receiving antipsychot-
ic drugs (risperidone and aripiprazole) (p=0.556). Six par-
ticipants (33.3%) in the experimental group and 6 (50%) in
the control group were being treated for ADHD with medi-
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cations, and there was no significant difference between the ~ The difference in the pre-intervention score between
groups (p=0.528). In the experimental group, six participants  the intervention and control group

took atomoxetine; in the control group, five subjects took ato- Regarding the pre-intervention score comparison between
moxetine, and one participant took methylpentidate (Table 2).  the experimental and control groups, the scores for internal-

Table 2. Demographic and clinical characteristics of participants

Characteristics Intervention group (n=18) Control group (n=12) p-value

Sex, male 14(77.8) 12 (100) 0.079
Age (year) 11.06 (1.43) 11.50 (3.45) 0.628
Diagnosis 0.290

Chronic motor tic disorder 3(16.7) 4(33.3)

Tourette disorder 15(83.3) 8 (66.7)
ADHD diagnosis 10 (55.6) 7 (58.3) 0.880
Medication history 0.556

None 2(11.1) 2(16.7)

Antipsychotics monotherapy 9 (50.0) 3(25.0)

Two antipsycohtics combination 1(5.6) 1(8.3)

Antipsychotics+ ADHD medication 6 (33.3) 5(41.7)

ADHD medication monotherapy 0 () 1(3.3)

Combined antidepressant 4(22.2) 1(8.3)

Data are presented as mean (SD) or n (%)

Table 3. Baseline score difference between intervention and control groups

Intervention group (n=18) Control group (n=12) Mann-Whitney U p-value
PUTS 16.61 (5.30) 15.58 (5.62) 88.50 0.406
YGTSS_motor
Number 2.00 (0.77) 1.75(1.36) 94.00 0.492
Frequency 3.11 (0.90) 2.08 (1.44) 64.00 0.051
Intensity 2.61(0.92) 1.92 (1.31) 76.00 0.156
Complexity 0.67 (1.19) 0.33(0.89) 90.00 0.327
Interference 1.78 (1.27) 1.00 (1.04) 70.00 0.097
Total motor tic score 10.17 (3.85) 7.08 (5.27) 69.00 0.097
YGTSS_vocal
Number 0.78 (0.81) 0.42 (0.67) 81.00 0.206
Frequency 1.56 (1.72) 1.00 (1.71) 85.00 0.289
Intensity 1.33 (1.41) 0.75(1.29) 81.50 0.218
Complexity 0.33(0.77) 0.50 (1.45) 103.50 0.785
Interference 0.67 (0.84) 0.58 (1.17) 88.00 0.333
Total vocal fic score 4.67 (4.70) 3.25(5.85) 82.50 0.241
YGTSS_global impairment score 17.22 (8.95) 10.83 (11.65) 63.00 0.047*
YGTSS_global severity score 32.06 (14.51) 21.17 (20.92) 55.00 0.025*
CBCL
Total problem 59.94 (8.38) 57.17 (8.57) 81.50 0.363
Internalizing problem 60.35(11.77) 51.83 (8.78) 57.00 0.046*
Externalizing problem 54.59 (7.78) 54.92 (11.10) 99.50 0.913
C-YBOCS 0.89 (1.97) 0.25(0.87) 93.00 0.328
STAI-trait anxiety 40.35 (13.00) 33.92 (8.59) 69.50 0.152
STAl-state anxiety 36.83 (12.93) 32.83(9.97) 97.00 0.662
ADHDRS 11.47 (8.07) 13.25(10.10) 88.00 0.533

*p <0.05. PUTS, Premonitory Urge for Tics Scale; YGTSS, Yale Global Tic Severity Scale; CBCL, Children Behavioral Checklist; C-YBOCS,
Children’s Yale-Brown Obsessive-Compulsive Scale; STAT, State-Trait Anxiety Inventory for Children; ADHDRS, attention-deficit hyper-
activity disorder rating scale
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Table 4. Comparison between pre- and post- intervention score after group habit reversal training program
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Intervention group

Confrol group

Pre Post p-value Pre Post p-value
PUTS 16.61 (5.30) 17.50 (5.22) 0.254 15.58 (5.62) 16.75 (9.05) 0.959
YGTSS_motor
Number 2.00 (0.77) 2.00 (0.84) >0.999 1.75(1.36) 1.67 (1.16) 0.480
Frequency 3.11 (0.90) 2.83(1.10) 0.248 2.08 (1.44) 1.83 (1.40) 0.366
Intensity 2.61(0.92) 2.28 (0.90) 0.130 1.92(1.31) 1.67 (1.16) 0.206
Complexity 0.67 (1.19) 0.33(0.77) 0.319 0.33(0.89) 0.33 (0.65) >0.999
Interference 1.78 (1.27) 1.11(1.13) 0.023* 1.00 (1.04) 1.00 (1.04) >0.999
Total motor tic score 10.17 (3.85) 8.56 (3.42) 0.071 7.08 (5.27) 6.50 (4.32) 0.198
YGTSS_vocal
Number 0.78 (0.81) 0.67 (0.59) 0.480 0.42 (0.67) 0.42 (0.52) >0.999
Frequency 1.56 (1.72) 1.33(1.41) 0.811 1.00 (1.71) 1.17 (1.64) 0.414
Intensity 1.33 (1.41) 1.06 (1.06) 0.290 0.75 (1.29) 0.83 (1.12) 0.564
Complexity 0.33(0.77) 0.00 (0) 0.059 0.50 (1.45) 0.00 (0) 0.180
Interference 0.67 (0.84) 0.33 (0.59) 0.034* 0.58 (1.17) 0.42 (0.90) 0.414
Total vocal fic score 4.67 (4.70) 3.33(3.65) 0.098 3.25(5.85) 2.83(3.83) 0.854
YGTSS_global impairment score 17.22 (8.95) 8.33(7.07) 0.005* 10.83 (11.65) 10.83 (9.00) >0.999
YGTSS_global severity score 32.06 (14.51) 20.22 (11.65) 0.004* 21.17 (20.92) 21.17 (14.23) 0.430
CBCL (T scores)
Total 60.06 (8.14) 56.67 (7.78) 0.024* 57.17 (8.57) 51.75(14.11) 0.181
Internalizing 60.50 (11.44) 57.00 (9.19) 0.072 51.83(8.78) 50.33 (11.48) 0.623
Externalizing 54.72(7.57) 53.06 (9.17) 0.236 54.92(11.10) 51.42(12.72) 0.327
CY-BOCS 0.89 (1.97) 1.33 (3.90) 0.498 0.25(0.87) 0.25 (0.87) >0.999
STAI-trait anxiety 40.35 (12.95) 38.58 (12.95) 0.422 33.92(8.59) 35.92 (15.97) 0.721
STAl-state anxiety 36.83 (12.93) 40.35 (13.00) 0.831 32.83(9.97) 34.75(16.70) 0.838
ADHDRS 11.78 (7.94) 11.00 (6.93) 0.328 13.25(10.10) 6.56 (1.89) 0.182

Data are presented as mean (SD). *p <0.05. PUTS, Premonitory Urge for Tics Scale; YGTSS, Yale Global Tic Severity Scale; CBCL, Chil-
dren Behavioral Checklist; C-YBOCS, Children’s Yale-Brown Obsessive-Compulsive Scale; STAT, State-Trait Anxiety Inventory for Chil-

dren; ADHDRS, attention-deficit hyperactivity disorder rating scale

izing problems of the K-CBCL (p=0.046), the YGTSS global
impairment score (p=0.047), and the global severity score
were significantly higher (p=0.025) in the experimental group
(Table 3).

Differences in the pre- and post-intervention scores

In the experimental group, there was a significant improve-
ment in the YGTSS motor and vocal tic interference scores
(p=0.023, p=0.034), as well as a significant reduction in the
scores for global impairment and global severity by 8.89
points and 11.84 points, respectively (p=0.005, p=0.004). In
the experimental group, a significant improvement in the
total K-CBCL problem score was observed (p=0.024). How-
ever, in the control group, there was no significant difference
between the pre- and post-intervention scores for all scales

(Table 4).

Pre- and post-intervention score difference between
the intervention and control group

In the YGTSS, the changes in the pre- and post-interven-
tion scores for motor tic interference in the experimental
group were significantly lower than those in the control
group (p=0.031). The global severity score Iso showed a sig-
nificant improvement post-intervention from before the in-
tervention compared with those of the control group (p=
0.013, p=0.022) (Table 5).

DISCUSSION

This study aimed to examine the changes in the pre- and
post-intervention scores for the tic-related symptom scale
with those of the control group to identify the effects of group-
CBIT. It was confirmed that group CBIT was associated with
a significant improvement in the interference of motor tics,
impairment due to tics, and global severity score relative to
the control group.
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Table 5. Comparison pre- and post-intervention score difference between intervention and control groups

Intervention group Control group Mann-Whitney U p-value
PUTS -0.89 (4.86) -1.17 (6.46) 88.50 0.415
YGTSS_motor
Number 0.00 (0.84) 0.08 (1.08) 94.50 0.573
Frequency 0.28 (0.96) 0.25(0.97) 106.50 0.950
Intensity 0.33(0.91) 0.25(1.14) 100.00 0.755
Complexity 0.33 (1.24) 0(0.43) 85.50 0.346
Interference 0.67 (1.03) 0(0.74) 57.50 0.031*
Total motor tic score 1.61 (3.37) 0.58 (3.53) 88.00 0.415
YGTSS_vocal
Number 0.11 (0.68) 0 (0.43) 97.00 0.662
Frequency 0.06 (1.66) -1.67 (0.72) 91.00 0.491
Intensity 0.28 (1.13) -0.83(0.51) 85.00 0.346
Complexity 0.33(0.77) 0.50 (1.45) 103.50 0.851
Interference 0.33(0.59) 0.17 (0.72) 87.00 0.391
Total vocal fic score 1.33 (3.50) 0.42 (3.37) 79.00 0.232
YGTSS_global impairment score 8.89 (10.23) 0 (4.26) 50.50 0.013*
YGTSS_global severity score 11.83 (14.15) 1.00 (9.71) 54.00 0.022*
CBCL (T scores)
Total 3.39 (6.37) 5.42 (10.77) 106.50 0.950
Internalizing 3.50(9.73) 1.50 (8.71) 94.00 0.573
Externalizing 1.67 (6.97) 3.50 (8.92) 105.50 0.917
CY-BOCS -0.44 (3.99) 0(0) 90.00 0.465
STAI-trait anxiety 1.76 (7.62) -2.00 (12.70) 100.50 0.948
STAl-state anxiety 0.44 (9.76) -1.92 (10.91) 107.50 0.983
ADHDRS 0.78 (4.91) 3.08 (6.30) 93.50 0.545

*p <0.05. PUTS, Premonitory Urge for Tics Scale; YGTSS, Yale Global Tic Severity Scale; CBCL, Children Behavioral Checklist; C-YBOCS,
Children’s Yale-Brown Obsessive-Compulsive Scale; STAT, State-Trait Anxiety Inventory for Children; ADHDRS, attention-deficit hyper-

activity disorder rating scale

Compared with the control group, the intervention group
showed improvements in the interference due to motor tics
and the overall score for tics, which was similar to the find-
ings of a previous study showing an improvement in motor
tic severity [22] and another study on the efficacy of CBIT
involving 126 adolescents aged 9 to 17 years showing a sig-
nificant reduction in overall YGTSS score and 51% improve-
ment in the clinical global impression [23]. In addition, the
significant reduction in the global impairment score was
also similar to the results of a recent study that administered
group-CBIT to 28 participants aged 8 to 15 years [7]. In con-
trast, there was a significant improvement in the interference
score for vocal tics in the experimental group after the CBIT
intervention, the difference was not significant when com-
pared with that of the control group. The reports on the ef-
fects of behavioral therapy on vocal tics are inconsistent, but
previous studies on group-CBIT have shown no significant
improvement [7,22]. The participants receiving behavioral
therapy such as HRT or CBIT usually had 3 to 4 tics, and the
target tics to be modified were determined according to the
severity of the tics and the interruption of daily life activities.
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Since most of the tics are motor, it is rare to target vocal tics as
the treatment goal of behavioral modification [22,24], and
this may be the reason for the inconsistent effects of CBIT on
vocal tics.

In this study, the experimental group showed a high inter-
nalizing problem score and higher severity of tic symptoms.
A previous study reported that the effects of behavioral ther-
apy on tics were effective in minimizing functional impair-
ment when the severity of tics was higher, while the effects
were small for TD/CTD patients with high anxiety [25]. In
contrast, the results suggest that anxiety, depression, obses-
sive-compulsive symptoms, and attention problems are not
significantly associated with treatment effects, although the
behavioral problem score in the CBCL is a significant deter-
minant of CBIT effects [7]. This indicates that the effects of
internalizing problems on the treatment effects of CBIT are
inconsistent. In this study, there was a limitation in interpret-
ing the effects of the severity of tics and internalizing prob-
lems on treatment effects. Thus, there is a need for research
on emotional problems and tic severity in tic disorders as pre-
dictors of the treatment effects of CBIT.



In this study, there was no significant difference between
the two groups in the proportion and types of drug treatment
received and the incidence of comorbidity with ADHD. Pre-
vious studies have reported that the presence of co-morbid-
ities such as ADHD and obsessive-compulsive disorder had
no significant effect on the response to CBIT treatment [26]
and the type of drug treatment does not affect the response
to CBIT treatment [23]. The presence of ADHD and drug
treatment may not have affected the CBIT response. Never-
theless, it is necessary to research the effect of comorbidities
such as ADHD and drug treatment on the treatment response
to CBIT in the future.

The limitations of this study include the difficulty of in-
cluding a large number of participants and follow-up on the
durability of treatment response after treatment termina-
tion. In addition, it was difficult to verify the therapeutic ef-
fects of CBIT alone, as most of the participants received CBIT
in combination with drug therapy.

This is the first study conducted in Korea to examine the
effects of group-CBIT. The clinical significance of this study
is that behavioral intervention for tics is an effective treat-
ment, which could be particularly useful when performed in
groups. Although there was no significant change in the fre-
quency or severity of motor tics with CBIT treatment, the mo-
tor tics interference and global impairment scores showed a
significant reduction, suggesting that the ability to minimize
the negative effects of tics in daily life improved. This may be
because the participants actively received treatment, includ-
ing HRT, which is a component of CBIT, as well as function-
al intervention and relaxation training, thereby enhancing
awareness and coping ability according to the exacerbation
of tics or antecedent factors. In addition, it served as an op-
portunity to actively participate in the treatment by provid-
ing families with psychoeducation and parental education
about tics and by helping the generalization of competing re-
sponses at home. However, considering that weekly face-to-
face behavioral therapy with a specialist is a limitation in a
clinical setting, a recent study was conducted on the effect of
internet-based CBIT and reported a significant therapeutic
effect on tic symptoms [27]. Taking this into account, further
research on the treatment duration of behavioral therapy
and the factors affecting the treatment effect is needed through
the development of a structured manual for behavioral treat-
ment of tics and the dissemination and implementation of
various methods in the future.

CONCLUSION

This study examined the therapeutic effects of group CBIT
on tic-related symptoms. Group CBIT reduces the interfer-
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ence caused by motor tics and reduces the impairment score
and global severity of tics, leading to reduced inconvenienc-
es in daily life due to tics. The components and progress of
CBIT treatment conducted in this study were suitable for
reducing tics, and it is expected that CBIT can be applied to
TD/CTD patients and their families in the future as a non-
pharmacological treatment for tics.
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