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ABSTRACT

Background: Tic disorders (TDs) are common neurodevelopmental disorders in children and adolescents. To date, there 
is very scant literature on TDs in children and adolescents in the Indian setting. Aim: The objectives of this study were to 
characterize the clinical profile, including comorbidities and pattern of medication use in the treatment of TDs, in children 
and adolescents. Materials and Methods: The present study is a retrospective chart review of children and adolescents up 
to age 18 years diagnosed with TD in a tertiary care center in India. Data were derived from case records of patients with 
a diagnosis of TD, coded as F 95 according to ICD 10, from 1st January 2014 to 31st December 2017. Results: We recruited 
85 subjects. The majority (95.29%, n = 81) of them were male, and the mean age of onset was 8.4 years. Chronic tic 
disorder was the most common subtype, followed by Tourette syndrome and provisional or transient tic disorder. Eighty 
patients (94%) had a comorbid disorder, with attention deficit hyperactivity disorder being the most common, followed 
by obsessive compulsive disorder. Eighty-two percent of patients received pharmacotherapy. Risperidone was the most 
frequently used medication, followed by clonidine, haloperidol, and aripiprazole. Moderate to significant improvement 
with medications was seen in 88% of the patients. Conclusion: The present study of children and adolescents with TDs 
highlights very high rate of comorbidity and a favorable short-term course with medication use.
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Key message:
• Ninety‑four percent of children with tic disorders had comorbidities.
• Risperidone was the most frequently used medication, followed by clonidine, haloperidol, and aripiprazole.
• Favorable short‑term outcome is seen with medication use.

Original Article

Tic disorders (TDs) are one of the neurodevelopmental 
disorders seen in children in every part of the world. 
For many, the experience of tics may only be transient 

— but for those with Tourette syndrome (TS), it may 
be a debilitating mental health problem.
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As with other neurodevelopmental disorders, boys 
are more commonly affected than girls with tics. Tic 
symptoms typically have an onset around the age 
of 5–7 years and reach their peak severity around 
10–12 years of age.[1] In the majority, symptoms subside 
during adolescence.[2] According to DSM‑5 and ICD‑10, 
primary tic disorders include TS (= combined phonic 
and motor tic disorder), persistent (or chronic) motor 
tic disorder (CMTD), persistent (or chronic) phonic 
tic disorder (CPTD), and provisional (or transient) tic 
disorder (PTD). Primary tic disorders are much more 
common than secondary tic disorders,[3] which are caused 
by other conditions, such as certain neurodegenerative 
disorders, stroke, or substances.[4]

The prevalence rate of TS in children in the general 
population ranges from 0.3 to 0.9%,[5] whereas the 
prevalence rate of CMTD ranges from 0.5 to 1.65%.[6] 
Due to the additional criterion regarding the added 
presence of phonic tics, TS in the community is 
rarer in comparison to CMTD.[7] Accordingly, the 
prevalence for PTD – the mildest form of all primary 
TDs – is much higher, ranging from 5 up to 47%.[8] In 
a population‑based study[9] from India, the prevalence 
rate was estimated at 35.34 (95% confidence interval, 
CI 12.96–76.92) per 100,000 [males: 56.19, 95% 
CI 18.21–131.15; females: 12.37, 95% CI 0.37–68.93].

TDs are associated with multiple comorbid conditions, 
which include obsessive compulsive symptoms, 
attention deficit hyperactivity disorder (ADHD), 
conduct disorder, oppositional disorder, rage attacks, 
anxiety, depression, and sleep disturbances.[10] Tics 
typically have a waxing and waning course, but the 
long‑term outcome is generally favorable. Many 
pharmacological and behavioral interventions are 
available. An effective nonpharmacological approach 
in the management of tic disorders is the habit reversal 
therapy (HRT).[11]

Medications should be considered for CTD patients with 
moderate to severe tics that cause severe impairment in 
quality of life. When medication‑responsive psychiatric 
comorbidities are present, medications that target both 
tic symptoms and comorbid conditions should be 
considered.[12] According to the European Child and 
Adolescent Psychiatry guideline 2011,[13] haloperidol, 
pimozide, risperidone, and alpha‑2 agonists such as 
clonidine and guanfacine have level of evidence A for use 
in tic disorders. Haloperidol and pimozide are the only 
two FDA‑approved treatments for tics, although they are 
not currently recommended as first‑line pharmacotherapy 
because of their adverse side‑effect profile.[14]

Limited data are available regarding TDs in children 
and adolescents in the Indian settings, including a 

retrospective review of 30 children and a comparison 
study of obsessive compulsive disorder (OCD) with 
tics vs. OCD.[15,16] A recent study[17] found that the 
rate of “any” TD was low (9.9%). However, to date, to 
the best of our knowledge, there is no literature available 
exclusively on the clinical profile and medication use 
in children and adolescents with TDs. Therefore, 
we report the sociodemographic and clinical profile 
of children and adolescents with TDs who received 
treatment at the child and adolescent psychiatry 
Services of National Institute of Mental Health and 
Neurosciences (NIMHANS), Bengaluru between 
the years 1st January 2014 to 31st December 2017 
(four years duration).

MATERIALS AND METHODS

The present study utilized a retrospective chart 
review design. Ethical approval was obtained from the 
Institutional Ethical Committee. Data were derived 
from case records of patients with a diagnosis of tic 
disorder, coded as F 95 according to ICD 10  The study 
site is a tertiary care center in India.

The department offers outpatient and inpatient 
services to children and adolescents up to age 18. 
There is no definite catchment area for these services, 
although a majority of the patients hail from the 
state of Karnataka and the neighboring states. 
All patients undergo a detailed clinical evaluation 
in accordance with a prespecified topical format 
based on an unstructured psychiatric interview 
with both the child and the parent(s). The topical 
format includes sociodemographic information, 
presenting complaints, a history of present illness 
in chronological order of complaints, developmental 
history, temperament, family history, treatment 
details, and a mental status examination. Diagnosis 
and management plan are confirmed either by a 
consultant or a senior resident.

Limited information was available about the clinical 
status of the subjects at follow‑up on standard outcome 
measures like Yale Global Tics Severity Scale (YGTSS) 
or Clinical Global Impression (CGI). Hence, the 
response was categorized into three parts based on the 
researcher’s clinical judgment such as:
•	 Less	than	30	percent	improvement	‑	not	improved
•	 30–60%	improvement	‑	moderately	improved,	and
•	 More	 than	 60%	 improvement	 ‑	 significantly	

improved.

A total of 85 case records with a diagnosis of TD as 
per ICD 10 were reviewed. Data were analyzed using 
Statistical Package for the Social Sciences (SPSS) 
version 21.0 for Windows using descriptive statistics



Karki, et al.: Tic disorders in children and adolescents

264 Indian Journal of Psychological Medicine | Volume 42 | Issue 3 | May-June 2020

RESULTS

A total of 12,662 patients attended the out‑patient 
services during this four‑year period. We identified 
85 patients with a diagnosis of TDs according to the 
ICD‑10 codes (F95‑95.9) in the records. Based on the 
above data, the four‑year period prevalence of TDs 
in the child and adolescent psychiatry outpatient 
population was 0.67%.

The mean age of presentation was 11.4 (SD: 0.70) 
years, and 95.2% (n = 81) were boys. Majority of 
the subjects presented with tics either at school‑going 
age (49.4%, n = 42) or during the adolescent period 
(48.2%, n = 41). All of the subjects were going to 
school and 74.11% (n = 63) of them were from an 
urban locality.

Clinical profile of the patients is summarized in 
Table 1. The, majority (77.6%, n = 66) had an onset 
of tics between 6 and 12 years of age (school‑going), 
with a mean age of onset of 8.4 (SD: 2.5) years. The 
youngest age of onset of tics was four years presented 
at seven years of age with chronic motor tic disorder 
(head jerks, eye blinking) and ADHD with a family 
history of tic disorder. The majority of patients 
(64.7%, n = 55) had a duration of tics between 1 and 
5 years. Psychosocial stressor in the form of bullying 
was seen in 20% (n = 17) of the sample.

A vast majority (94.1%, n = 80) of the sample had 
a comorbid condition [Table 2]. The most common 
comorbid conditions were ADHD (33.75%, n = 27), 
followed by OCD (21.25%, n = 17) and specific 
learning disorder (SLD) (13.75%, n = 11).

The pattern of medication use is summarized in 
Table 3. The majority (82.35%, n = 70) were on both 
medications and nonpharmacological interventions, 
resulting in combined treatment. The remaining 
17.65 (n = 15) exclusively received nonpharmacological 
intervention in the form of psychoeducation and HRT.

The response to medications is summarized in 
Table 4. Documentation of follow‑up and response to 
medication use was available in 45 case records. The 
mean duration of follow‑up was 9.78 months with one 
patient having a follow‑up of maximum of 34 months. 
Thirty‑three patients out of 37 who were prescribed 
risperidone had documentation regarding follow‑up 
and response.

A total of 10 out of 16 patients who were prescribed 
clonidine and six out of eight who received haloperidol 
had follow‑up and response records. The response 
of the child (n = 1) who was on polypharmacy 

was “not improved”. Mean dose (dose range) 
was 51.56 mcg/d (25–100 mcg/d) for clonidine, 
0.72 mg (0.25–3 mg/d) for risperidone, 0.62 mg/d 
(0.5–1.5 mg/d) for haloperidol, 8 mg/d (5–15 mg/d) 

Table 1: Clinical profile of patients (n=85)
Characteristics Frequency (n) Percentage Mean±SD
Age	of	onset	(years)
Preschool	(<5	years) 8 9.41 8.4±2.50
School‑going	(6‑12	years) 66 77.64
Adolescence	(12‑18	years) 11 12.94

Duration	of	tics	(in	years)
<1	year 14 16.47

36.09±25.601‑5	years 55 64.70
>5	years 16 18.82

Characteristics Frequency (n) Percentage
Type	of	tic	disorders
Provisional	or	transient	tic	disorder 14 16.47
Chronic	tic	disorder 43 50.58
Tourette	syndrome 28 32.94

Family	history	of	tic	disorder 3 3.52

Table 2: Pattern of comorbidity in patients with tic 
disorders (n=80)
Comorbid disorders (n=80) Frequency (n) Percentage
Attention	deficit	hyperactivity	disorders	(ADHD) 27 33.75
Obsessive	compulsive	disorders 17 21.25
Specific	learning	disorders 11 13.75
Intellectual	disability 6 7.5
Oppositional	defiant	disorder	(ODD) 5 6.25
Conduct	disorder	(CD) 4 5
Generalized	anxiety	disorders	(GAD) 3 2.5
Social	anxiety	disorder	(SAD) 1 1.25
Autism	spectrum	disorder	(ASD) 2 2.5
Psychosis 2 2.5
Dysthymia 1 1.25
Trichotillomania 1 1.25
Expressive	speech	delay 1 1.25
More	than	one	comorbidity	(n=11)
CTD+ADHD+ODD 3 3.75
CTD+ADHD+CD 3 3.75
TS+ADHD+SAD 1 1.25
CTD+OCD+GAD 1 1.25
CTD+OCD+CD 1 1.25
TS+ADHD+OCD 1 1.25
CTD+ADHD+OCD 1 1.25

Table 3: Pattern of medication use and response to 
medications (n=70)
Medications (n=70) Frequency (n) Percentage
Antipsychotics	(n=50)	Risperidone 37 52.85
Haloperidol 8 11.45
Aripiprazole 5 7.14
Alpha‑2	agonist	(n=16)	Clonidine 16 22.85
Others:	Tetrabenazine 3 4.28

Only one child (1.42%) received polypharmacy in the form of risperidone, 
clonidine and tetrabenazine
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for aripiprazole, and 41.6 mg/d (25–75 mg/d) for 
tetrabenazine. No substantial side effects were noted 
with any of these medications.

DISCUSSION

The prevalence of TDs in our study was 0.67%, 
whereas other studies, which are epidemiological and 
community‑ based studies, reported prevalence of 
tics (chronic or transient) ranging from 5.9% to 18% 
for boys and from 2.9% to 11% for girls[18] and of CTD 
as 0.5% to 3%.[5] A population‑based Indian study[19] 
reported a crude prevalence of 25 (95% CI 15–34) 
per 100,000, which is lower than that reported from 
western countries.

Sociodemographic profile
The mean age at presentation was 11.4 years 
(SD: 0.70 years), and the mean age of onset was 
8.4 years (SD: 2.40 years). Other studies have shown a 
similar age of onset in tic disorders.[1,20] There may be a 
delay in the age at presentation due to lack of awareness, 
mild and transient nature of tic not causing impairment of 
functioning, or the tics not being noticeable to others.[21]

The sample was overrepresented by boys (95.2%, n = 81). 
This finding is similar to that of an earlier study from 
our center.[15] Also, in epidemiological studies, the 
reported male–female ratio varies considerably from 
1:1 to 10:1.[22]

Symptom profile
The majority of patients had a duration of tics of 
more than one year, with a mean duration of 36.09 
(SD: 25.60 months) months, indicating chronic nature 
of the illness.

Previous findings from our center[15] and a meta‑analysis 
reported PTD to be more common compared to CTD. 
However, in our study, the commonest type of TD 
was CTD, followed by TS and PTD. This difference 
in findings could be due to the small sample size in 
the past study from our centre. In addition, reports 
of PTD being more common than CTD came from 
a community‑based sample.[23] Another reason for 
this difference could be an underestimation of PTD 
prevalence, given that most cases of tics are mild and 
may be misdiagnosed or unrecognized by medical 
professionals and may not be impairing to the child 
or adolescent.

Comorbidity
Comorbidity was found in 94.1% of our sample, which 
is extremely high and is similar to the finding of a study 
by Cavanna et al.,[24] in which the rate of comorbidities 
was approximately 90%.

Other studies that included clinical samples of CTD 
also report that co‑occurring psychiatric disorders are 
common, and patients with CTD meet the criteria for two 
or more conditions that are often viewed by the patient 
and family as more problematic than the tics per se.[25] 
Symptoms associated with ADHD and OCD have 
received the most attention in TDs.[26] Similarly, in our 
study, the commonest comorbidities were ADHD and 
OCD. According to a study done by Khalifa et al. in both 
clinical and epidemiological studies, it is not uncommon 
to see reports of 30–50% of children with TDs diagnosed 
with comorbid ADHD which is similar to our finding of 
33.75% patients with comorbid ADHD.[27]

Studies have reported 20% to 60% of TD patients 
meeting criteria for OCD.[28] Some studies reported the 
prevalence of OCD in TS as high as 40% to 80%.[29,30] 
However, in our study, the rate of OCD as a comorbidity 
was found to be only 21.25%. However, the association 
between OCD and TD appears to be bidirectional,[12] 
and 20 to 38% of youths with OCD may report 
comorbid tics.[28] The third commonest comorbidity 
was SLD, seen in 13.75% (n = 11) patients. Other 
studies too have shown that school‑related problems 
and learning disabilities are common (23%) in youth 
with chronic tics.[31,32]

It was surprising to see the low rates of mood and other 
anxiety disorders in our study, which is in contrast to 
previous studies conducted in the  West.[12]

Table 4: Response to medications (n=45)
Frequency (n) Percentage

Response
Not	improved	(<30%) 5 11.11
Moderately	improved	(30‑60%) 28 62.22
Significantly	improved	(>60%) 12 26.66

Risperidone	(n=23)
Not	improved	(<30%) 4 17.39
Moderately	improved	(30‑60%) 14 60.86
Significantly	improved	(>60%) 5 21.73

Clonidine	(n=10)
Not	improved	(<30%) ‑ ‑
Moderately	improved	(30‑60%) 8 80
Significantly	improved	(>60%) 2 20

Haloperidol	(n=6)
Not	improved	(<30%) 1 20
Moderately	improved	(30‑60%) 3 60
Significantly	improved	(>60%) 2 40

Aripiprazole	(n=5)
Not	improved	(<30%) ‑ ‑
Moderately	improved	(30‑60%) 3 60
Significantly	improved	(>60%) 2 40

Tetrabenazine	(n=1)
Not	improved	(<30%) ‑ ‑
Moderately	improved	(30‑60%) ‑ ‑
Significantly	improved	(>60%) 1 33.3
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Medication use and response
Treatment for TDs in our study showed that 70 (82.35%) 
patients were prescribed a combination therapy of 
medications and psychosocial interventions, and 
15 (17.64%) were provided psychoeducation with 
HRT exclusively. Despite this large number of patients 
on medications, behavior intervention in the form of 
HRT and relaxation was provided to all children and 
adolescents as a part of the treatment of tics. The use of 
medications was high, probably due to the chronic nature 
of the TD, comorbidity associated with it, and distress 
or impairment in functioning in social, academic, and 
peer relationships independent of the comorbidities. In 
our sample, 71.42% (n = 50) of patients had received 
antipsychotics (risperidone being the most commonly 
used:(52.85%, n = 37), followed by the alpha 2 agonist 
clonidine (in 22.85%, n = 16), both of which have level 
A evidence.[13]) Similar to our findings, a clinician survey 
found that the most common medications used to treat tics 
are risperidone, followed by clonidine and aripiprazole.[13] 
About half of the patients (48.14%, n = 13) with TDs and 
ADHD in our study were on clonidine. Use of clonidine in 
TDs with comorbid ADHD has been supported by a recent 
meta‑analysis, which found that trials that enrolled subjects 
with tics and ADHD demonstrated a medium‑to‑large 
effect in reducing tic severity (0.68), whereas trials that 
excluded subjects with ADHD demonstrated only a 
small, nonsignificant benefit (0.15).[33,34] Tetrabenazine 
was prescribed in 4.28% (n = 3) of the patients. It 
is not a frequently used medication in the child and 
adolescent population. These patients were already on 
tetrabenazine at the time of referral from the neurology 
department of our center. One of the positive and 
encouraging findings was that polypharmacy was 
noted only in one (1.42%) patient. None of the subjects 
had a history of Methylphenidate (MPH)‑ induced tics or 
antipsychotic‑induced serious adverse effects.

The mean duration of follow‑up was 9.78 months, 
which is definitely not sufficient to draw a conclusion 
about long term outcome or response to medication. 
However, from the limited duration of follow‑ups, we 
found that with medication use in general, 62.22% 
of the patients moderately improved, 26.66% had 
significantly improved, and only 11.11% of the patients 
had not improved. Response to different classes of 
medications was no different, wherein subjects who 
were prescribed risperidone, clonidine, haloperidol, 
or aripiprazole showed more than 60% response. 
With these limited findings, we can consider the use 
of medications in children and adolescents with tic 
disorders without hesitation.

Strengths and limitations
The obvious drawback of the study is the retrospective 
design. One‑third of the patients did not have even a 

single follow–up, and outcome‑based measures such as 
YGTSS or CGI were not applied on many.

Out of 70 (82.35%) patients who were prescribed 
medications, case records of 45 (64.28%) had 
follow‑up visits and response documentation. 
Twenty‑five (35.71%) did not have follow‑ups. This 
could be due to various reasons. Being a tertiary care 
centre, many patients and family turn up only for a 
second opinion. Many patients, after two or three 
sessions of psychoeducation, HRT and relaxation, are 
referred back to psychiatrists or psychologists in their 
own cities. Lastly, the natural course of the illness itself 
may result in irregular follow‑ups.

Despite all the drawbacks, it is a comprehensive review 
of available clinical data on tic disorders in children and 
adolescents, with a good sample size. Although only a 
short ‑term favourable outcome, representing a good 
initial response to medication, could be documented, 
it is an encouraging finding

CONCLUSION

Given the high prevalence of comorbidities, particularly 
ADHD and OCD, they should not be overlooked 
during the assessment and management of tic disorders. 
Response to medication in tic disorders seems to be 
promising in combination with nonpharmacological 
treatment, at least in the short term.
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