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Impact of Cognitive Behavioural Intervention
for Tic Disorders in Children
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ABSTRACT

Tic disorders are one of the most prevalent neurodevelopmental disorders and if unattended, can have other psychological impact.
It can present as poor academic performance, poor concentration, low confidence, anxiety, depression and many others. The
present case series is about seven children diagnosed with tic disorder, as per Diagnostic and Statistical Manual (DSM) 5 criteria.
These children underwent standard behavioural training module comprising of behavioural rewards, Habit Reversal Training
(HRT), relaxation training, identification and management of emotions and social skills training; which was planned following case
conceptualisation. Yale Global Tic Severity Scale (YGTSS) was used before starting therapy and while completing the therapy.
Considering the severity of symptoms and distress caused by them, three children were started on medicine (clonidine) along with
therapy. Same therapy module was provided online for those children (three) who were not able to come for direct training due to
geographic distance and Coronavirus Disease 2019 (COVID-2019) pandemic restrictions. All the seven children showed favourable
improvement in terms of severity and improvement in the co-morbid conditions. All of them responded to the individualised
treatment protocol and showed difference in pre (mean=38) and post (mean=12) total tic severity score suggesting response to
treatment. Among them, two children scored zero. The present case series demonstrates the application of behavioural therapy

including varied strategies as per the individual case conceptualisation.
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INTRODUCTION

Tic disorder is one of the prevalent neurodevelopmental motor
disorder with its onset in childhood [1], and is characterised by
sudden, repetitive involuntary motor movements or sound in the
form of sudden twitches, shrugging shoulders, blinking eyes, various
types of motor movements, humming, clearing throat, yelling words
or making various types of sounds [2].

The American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) [3] provides the
diagnostic criteria for tic disorder. Three tic disorders included in
DSM-5 are Tourette’s disorder (Tourette Syndrome), persistent
(also called chronic) motor or vocal tic disorder and provisional
tic disorder. In Tourette syndrome, there are two or more motor
tics along with atleast one vocal tic, although both need not be
present at the same time, lasting for atleast one year. Whereas
in persistent (chronic) motor or vocal tic disorder, person must
have one or more motor tics or vocal tics but not both, and these
should be occurring many times a day or on and off for more than
a year. Provisionally, tic disorder can be recognised by presence
of motor or vocal tic for a period less than a year. The onset of tics
occurs prior to 18 years of age, with average age of onset being
between four and six years [3].

Among school children, tic disorder ranges from 11-20% [1,4-6]
with a male to female ratio between 2:1 to 3.5:1. Around 4-20% of
school children experience tics [1]. The waxing and waning course
of the tics, with severity being more during the stressful period, has
been observed [7,8].

As per certain evidences, dysfunctional cortico-striatal-thalamo-
cortical pathways have been considered as one of the causes
to motor tics [9]. Loss of normal symmetry of caudate nucleus is
noted in Magnetic Resonance Imaging (MRI) morphometric studies
[10,11]. It has been noted that increased activities in sensorimotor
regions i.e., primary motor cortex, putamen and decreased activity
in anterior cingulate and caudate during occurrence of tics. This
suggests the dysfunction of neurological circuits [12].

Presence of tics in school children brings down their confidence.
It has shown to impair their concentration, leading to impaired
performance in time limited tasks, incomplete class works, avoiding
reading aloud and writing [13,14] and all this leads to impaired school
performance [15]. Bullying and teasing by the peer group leads to
impaired social skills and low confidence. All these can lead to
loneliness, anxiety, depression [16], less social acceptance [17] and
aggression in adolescents [18,19]. Obsessive compulsive disorder,
Attention Deficit Hyperactivity Disorder (ADHD), and oppositional
defiant disorder also has been noted in those having this condition
[4]. Tics can present with physical symptoms like neuropathic pain
or tissue damage e.g., neck and shoulder pain, headaches, stress
fracture and so on [20,21].

Mild or occasional tics can be managed with reassurance and
counselling. If the co-morbid conditions are bothersome then they
need to be treated and manged properly. Moderate tics can be
managed with medication along with alternative techniques. Clonidine
being the first line medicine can be started with 0.05 mg at bedtime
and increased 0.05 mg every 4-7 days to a maximum of 0.3-0.4
mg/day in three to four divided doses according to the tolerability.
Other medications used for treating tics are guanfacine, atypical
antipsychotics like risperidone, olanzapine, ziprasidone, aripiprazole
[22]. Multiple behavioural training techniques like- Habit Reversal
Training (HRT), relaxation training, bio-feedback, mass negative
practice, and self monitoring are used and gaining more importance
in present days. Deep brain stimulation is under experimental process
for severe refractory tics [22].

The present case series presents the description of tic disorders
in seven children. Among them, few were started on medication
and simultaneously started on behavioural modification training and
remaining directly on behavioural modification therapy. Once the
improvement was observed then medications were tapered and
stopped and Cognitive Behavioural Therapy (CBT) was continued. In
the present series, few children were provided intervention through
teletherapy, due to geographic distance and travel restrictions
imposed in view of the COVID-19 pandemic.
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[Table/Fig-1]: Participant characteristics and intervention summaries.

*Children received online CBT; *Child dropped therapy before completion of sessions

Number of | Pretreatment Post-treatment
Cases Sex Age Diagnosis Treatment sessions YGTSS YGTSS
Case 1 Female* | 7 years | Provisional Tic disorder with ADHD Clonidine with CBT 08 47 20
Case 2 Male 10 years | Provisional Tic disorder CBT 05 30 15
Case 3 Male 8years | Persistent motor or vocal Tic with ADHD with nocturnal enuresis | Clonidine with CBT 04# 43 16
Case 4 Male* 8 years | Persistent motor Tic disorder with intellectual disability CBT 06 39 0
Case 5 Male* 8 years | Provisional Tic disorder CBT 05 32 16
Case 6 Female 8 years | Provisional Tic disorder with ADHD Clonidine with CBT 12 43 0
Case 7 Male 4 years | Provisional Tic disorder CBT 05 32 18

CASE SERIES

The seven participants who visited the child development clinic
dealing with all the neurodevelopmental disorders at A.J. Institute of
Medical Sciences were included in the present case series [Table/
Fig-1]. The primary concern was presence of some form of tics;
either vocal, motor or both. These cases also presented with either
other co-morbid conditions (three) or behavioural concerns (four)
that led to distress and thereby impairing their functioning in day to
day activities. Participants were in the age range of 4-10 years and
with the gender ratio of 5:2 (male:female).

Presence of tics was assessed using: DSM-5 (American Psychiatric
Association, 2013) diagnostic criteria [3] and severity was graded
by YGTSS [28]. This scale was administered prior to initiating and
discontinuing the therapy sessions. All had a diagnosis of tic disorders
(two having diagnosis of persistent motor or vocal tic disorder with
motor tics only and five having diagnosis of provisional tic disorder)
based on DSM-5. Their pre-intervention scores on YGTSS ranged from
30 to 47 (highest being 50) indicating the total severity of tic disorder.

Three of the participants were on clonidine for tics and the dose was
altered (increased and decreased) during the course of intervention,
as per the course and severity of the symptoms. All the participants
were provided with therapy by the same therapist. A standard therapy
module was delivered, using individualised case conceptualisations
for including several behavioural techniques-behavioural rewards,
HRT, relaxation training, identification and management of emotions
and social skills training. Psychoeducation about tic disorders and
its nature was also provided to all participants parents.

The treatment module included assessment, setting treatment goals,
identifying the pattern to tic, any triggering factor, working onto
underlying emotion/stressor, behavioural techniques and parenting
strategies. Parents were also included in the sessions for understanding
and maintenance of environmental factors related to tic. Adaptations to
therapy were made to accommodate the co-morbid conditions being
present in few of the participants. These adaptations were individualised
to each participant but included the following techniques:

1. Initial two sessions were spent on understanding the nature,
intensity and frequency of tic along with, if any, pattern or
environmental triggers being observed. Parents were briefed
about the nature of the disorder and its prognosis. They were
also educated about the frequency and nature of sessions as
a part of intervention and their role.

2. Behavioural rewards in form of token, gestures, praise,
acknowledgement were used for each of the target behaviour
was worked upon by the child as a form of encouragement to
the expected appropriate behaviour.

3. ldentifying, understanding, labelling and strategies to regulate
the emotion was included for participants as they were
observed to have difficulty in it and hence, being manifested
through varied behaviours.

4. Relaxation training and social skills training was used for ones
with poor self-confidence, being nervous and having difficulty
in interacting with people.
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5. HRT was included to help participants develop more awareness
to their tic and develop competing response to it.

6. Activities to work on their attention span and concentration, sitting
tolerance and ability to listen and follow instructions were used.

7. Parents were present for all the sessions and inputs/feedback
were sought from them at the start and they were briefed about
the skills targeted and strategies to be used towards the end
of the each session. Their concerns/queries were resolved too.
Parents were invaluable resource at recognising and helping them
to work through the distress and interference caused by the tic.

8.  This treatment module was adapted to online mode too for few
participantsinview of geographical distance andtravel restrictions
being imposed considering the COVID-19 pandemic.

9. Sessions also targeted at helping them work through the co-
morbid conditions and other behavioural concerns like deficits
in social communication skills, poor self-confidence and
identification and management of emotions.

All the participants were provided with the above mentioned therapy
module and significant improvement was observed postsessions
wherein the post intervention scores on YGTSS ranged from 0 to 20
indicating the total severity of tic disorder. The treatment response
was evaluated using YGTSS. Difference of six or seven points in the
total tic severity score or 35% reduction on total tic severity score
denotes significant response to intervention [24].

Among the seven participants, three children had ADHD as co-
morbid condition along with tics. Hence, these children were
started on clonidine and the training module included behavioural
modifications for the same. One among them had nocturnal
enuresis which was also overcome by behavioural modifications.
Among seven children three children had five sessions, one
child had six sessions, one had eight and one child 12 sessions.
Child who dropped therapy before completion had attended four
sessions, when mother had discontinued the further therapy due to
unavoidable personal reasons.

DISCUSSION

In the present case series of seven children, all of them showed
improvement in the severity grading with the formulated therapy,
over four months. Three children received clonidine along with
cognitive behavioural training as they had ADHD as a co-morbidity.
All the seven children showed difference in pre and post-total tic
severity score of more than seven points. Two children among them
scored 0 in the post treatment assessment, suggesting very good
response. The training module considered other deficits and co-
morbidities among the children in this case series, and an overall
support was provided for improvement in other areas.

In all the cases, initial two sessions were required to understand
the nature of the condition and in building the rapport with the
children. A standard and well structured individualised therapy
module of CBT helped in the better results. In a randomised control
trial, Comprehensive Behavioural Intervention for Tics (CBIT) was
compared with Supportive Psychotherapy and Education (PST).
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Eight sessions were provided over 10 weeks. Results of the study
showed 52.5% of the CBIT group were treatment responders
compared to 18.5% of the PST group. It demonstrated that 30.8%
reduction of severity in CBIT group based on YGTSS score compared
10 18.5% in PST group [25]. Similarly, another RCT among adults with
tics was conducted, where CBIT was compared with PST [26]. That
study showed significant reduction with YGTSS scores in behavioural
therapy group compared to the control group. The present case
series as well shows significant improvement with CBT.

In the present study, three children received CBT through video
conferencing. All of them showed significant improvement, as
reflected in the YGTSS assessment scores. In a pilot study by Himle
MB et al., three children were provided CBIT intervention via video
conferencing [27]. Study results showed significant reduction in tics.
In a follow-up, over 20 children were divided into two group. One
group received face to face CBIT and another group received CBIT
through video conferencing [28]. Both the study groups showed
significant reduction in tic severity (YGTSS assessment), with mean
reduction of 33% and 27% in video conferencing, and face to face,
respectively.

Parental educational status and their priorities to other personal
issues has role in determining regularity in taking sessions and
continuing treatment till completion. Psychoeducation has an
important role to play in the treatment of tics, as it provides detailed
information about the condition to the children and their parents,
provides correct answers to their misconceptions and their concerns
[29]. In the present study, psychoeducation was provided to all the
study participants and their parents. Three children received training
through online module, culminating into favourable results. This
suggests that well planned therapy module with the involvement
of parents help in obtaining good results. Psychoeducation of the
parents and including them in the therapy builds confidence among
the parents in dealing with the condition. Some children might
require multiple sessions, with increased frequency whereas, few
might respond after few sessions. Hence, there is a need for flexibility
with the number of sessions of therapy till the desired results are
obtained. Overall, severity of tics in children can be effectively be
brought down with CBT.

CONCLUSION(S)

In conclusion, the present case series presents the role of CBT
for tics in children. Tics is one of the common problem in school
children. However, planned and tailoured therapy module brings
good improvement in the condition. Intervention helps children learn
skills to minimise the negative impact of the disorder.
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