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What’s Known on this subject  

 

Tics are thought to be the most common movement disorder diagnosed in children, with 

a prevalence ranging from 4% to 20% of schoolchildren. However, relatively little is 

known about the prevalence of other tic disorders than TS, and severity of tic disorders 

by age groups.   

What this study adds 

 

An acceptable coverage of age range of children and adolescent population to estimate 

prevalence, an adequate case ascertainment strategy in different settings (mainstream 

schools vs. special education centers), and a description of the main attrition variables 

that may affect the precision in estimates.   
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Abstract 

Background: Tic disorders are a neurodevelopmental disorder of childhood associated 

with psychiatric comorbidity and academic problems. The purpose of this project is to 

determine the prevalence of tic disorders in a school-based study. 

Method: Cross-sectional study. A randomized sample of 1,158 schoolchildren based on 

clusters (classrooms) in the province of Burgos (Spain), was identified on a stratified 

sampling frame constituted by strata combining type of educational center (state-

assisted, public, urban or suburban) and type of education (mainstream schools and 

special education), using a two phase approach (screening and diagnosis ascertainment 

by a neurologist).  Tics were diagnosed based on DSM-IV TR criteria (with/without 

impairment criterion). 

Results: In mainstream schools, tics were found in 125/741 subjects (16.86%, 95 % CI 

14.10-19.63, adjusted prevalence to the standard European population of 16.60%), and 

were more frequent in males [87/448 (19.42%, 95% CI 15.64-23.19, adjusted 

prevalence 18.43%)], compared to females [38/293 (12.96%), 95% CI 8.95-16.98, 

adjusted prevalence 13.45%, p=0.03].  In special education centers, tics disorders were 

found in 11/54 of children (20.37%, 95% CI: 8.70-32.03).  Overall, tics with 

impairment criterion were less frequent than tics without impairment criterion (adjusted 

prevalence estimates of 4.65% vs. 11.85%, p<0.0001), and were more frequent in males 

compared to females (p= 0.03).  The most frequent tic diagnoses were chronic motor 

tics (6.07%, 95% CI:4.28-7.86) and Tourette syndrome (5.26%, 95% CI:3.58-6.93). 
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Conclusion: Tic disorders are common in childhood.  Based on the diagnostic criteria, 

the use or not of impairment criterion has a significant impact on tic prevalence 

estimates.   
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Introduction 

Tic disorders are a hereditary neurodevelopmental disorder of childhood 

characterized by being sudden, repetitive, stereotyped motor movements or sounds, with 

a longitudinal outcome of gradual improvement in most subjects.
1
 Several widely used 

diagnostic classifications for tic disorders include the diagnostic and Statistical Manual 

of Mental disorders, 
2
 the International Classification of disease and Related Health 

Problems 10th revision,
3
 and the Classification of Tic disorders developed by the 

Tourette Syndrome Classification Study Group. 
4
 Although clear differences exist 

between these classification schemes, they are broadly congruent, with each containing 

well specified categories; 1) Tourette Syndrome (TS), 2) chronic motor or vocal tic 

disorder (CMT, CVT), 3) Transient tic disorder (TTD), and 4) non specified tic 

disorders (NSTD).   

Knowledge of the prevalence of different tic disorders is critical for planning 

and early support in education and health care, due to the important association of tic 

disorders with psychiatric conditions and academic difficulties. 
5
  However, the 

epidemiology of tic disorders are more complex than was previously thought.  Until 

fairly recently, tic disorders were considered to be rare,
6
 but today tics are thought to be 

the most common movement disorder diagnosed in children, with 4% to 20% of 

schoolchildren experiencing tics during their lifetime.
7-17

  Tentative explanations for 

differing prevalence estimates include the multidimensional nature of tics, and the use 

of different epidemiological methods. 
8, 18

  However, up to date, relatively little is 

known about the prevalence of tic disorders other than TS, and severity of tic disorders 

by age groups.
13-17

 Likewise, few studies have reported detailed information about the 

prevalence of tic disorders in different settings such as special education centers. 
19-21
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The purpose of this project was first to determine the prevalence of tic disorders with 

and without impairment and by age-groups using a school-based epidemiological study 

from mainstream schools and special education centers; and second to describe the main 

attrition variables in this type of cohort. 

Methods 

2.1 Setting, design, sample and procedures 

This study was conducted between March 2007 and December 2009, in the 

Neurology Department (Hospital General Yagüe, Burgos, Spain), and is part of a cross-

sectional study aimed at studying the prevalence of tic disorders and their association 

with academic difficulties.  A prior pilot study was first conducted in 2007-2008, in 2 

schools to validate our screening procedures compared to the gold standard 

(neurological diagnosis established by the neurologist).
22

  Participants were students 

aged 6 to 16 years from mainstream schools and special education centers, in the 

province of Burgos, Spain.  In 2007, the total number of students from 6 to 16 years old 

was 28,706.  Before starting this project, we received a computerized roster from the 

school district of all students using unique confidential identification codes along with 

each student’s gender, age, school, educational placement (urban/suburban), school 

financial support (public/state assisted), and academic characteristics (grades and 

current need to repeat a grade). We used a stratified sampling plan with three 

stratification variables: educational placement (urban defined as school placed in city 

with more than 30,000 inhabitants versus suburban), financial support (100 % public vs. 

state assisted), and level (elementary, middle and high school). We calculated that a 

cohort of nearly 1,100 students including mainstream schools and special education 

centers, was necessary according to the prevalence rate of tic disorders  (assuming the 

rarest estimate of 4%), with 95% confidence intervals, and estimating a 15% 
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withdrawal.  Mainstream schools were therefore randomly selected (random digit table, 

Epidata software version 3.1) and 4 mainstream schools finally agreed to participate (2 

urban [50%], and 2 suburban schools [50%], 3 out of 4 were state assisted schools 

[75%], and 1 public school [25%]).  All of them (100%) included from first grade to 

sixth grade, and 2 schools [50%] were middle and high schools.  Owing to the small 

eligible sample from special education centers (111 subjects), all centers in the province 

of Burgos (5 special education centers) were invited to participate.  

This study was carried out in 2 phases. Phase 1 involved the application of the 

screening tool, and phase 2 the ascertainment of tic diagnosis, and type of tic disorders, 

performed by the neurologist, who interviewed by telephone, the parents of all 

participants with possible tics and matched possible unaffected subjects in terms of age, 

gender, and classroom. 

2.2 Data collection 

2.2.1 Screening tools 

 We developed a two-stage screening tool to be used in this study. First, a Proxy-

Report Questionnaire (PRQ) 
23 

was completed by parents and teachers, and second, the 

subjects were observed by trained lay observers (one psychologist [SS], and two school 

teachers [VA, VD]). Our procedures for the selection of subjects and the assessment of 

tics were previously described. 
22

  In mainstream schools, the sensitivity of the field 

study screening battery for tic disorders compared to the gold standard (neurological 

diagnosis established by the neurologist) was 99/125 (79%, 95% CI, 71.68-86.70), 

specificity of 147/176 (98%, 95% CI, 94.26-99.58), positive predictive value (PPV) of 

99/102 (97%, 95% CI, 91.64-99.38), and the negative predictive value (NPV) of 

147/176 (98%, 95% CI, 94.30-99.58).  In special education centers, the sensitivity of the 
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screening battery was 8/11 (73%, 95% CI 39.02-93.97), specificity of 15/26 (58%, 95% 

CI 36.77-78.60), PPV of 8/19 (42%, 95% CI 20.25.66.50), NPV of 15/18 (83%, 95% CI 

58.58-96.42).   

2.2.3 Ascertainment of diagnosis 

 The clinical diagnosis of tic disorders was considered as the gold standard and it 

was performed by one movement disorders neurologist (EC) to reduce variability.  Our 

procedures for the ascertainment of diagnosis were previously described. 
22 

 Briefly, to 

formulate a diagnosis of tic based on history, a telephone semi-structured interview with 

one of the parents was used. Therefore, if all essential criteria for tics were fulfilled, a 

diagnosis of tic by history was reached.   Instead, if some of the essential criteria were 

not fulfilled a diagnosis of possible tic was reached.  Unaffected matched subjects in 

terms of age, gender and classroom, were also ascertained by the neurologist.  In special 

education centers, due to the complexity of the phenomenology of the repetitive motor 

and vocal behaviors, the neurologist [EC] also observed the classroom for 1 hour, and 

therefore ascertainment of diagnosis was based on neurologist observation, and parent 

telephone interview.  

The clinical diagnosis of tic disorders and type, were established if the 

participant had tics based on telephone semi-structured interview with the parent, by  

using the DSM-IV TR criteria with/without impairment criterion.
2
 Tic severity and 

impairment was assessed by neurologist using the Yale Global Tic Severity Scale 

(YGTSS).
24,25

 Based on the YGTSS, impairment was reported when tics were 

associated with associated with any difficulties in self-esteem, family life, social 

acceptance, or school or job functioning. 
24 

 Tic disorders were then classified as TS, 

CMT, CVT, TTD, and NSTD.  
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2.3 Ethical Issues  

The study protocol was approved by the ethical review board of the Burgos 

Hospital Complex Ethics Committee and School government district (Consejeria de 

Educación de Castilla y León), and the local school authorities, acting as the ethical 

committee for each school. Written consent from a parent/guardian was requested and if 

the parent declined to participate in the study, no data were collected on that child. 

2.4 Data analysis 

Statistical analyses all cross-sectional, were performed using SPSS Version 17.0 

(SPSS, Inc., Chicago, IL). All tests were two-sided using a level of significance (alpha = 

0.05). Descriptive statistics [i.e. means + standard deviations, range and 95% 

confidence intervals (CI) based on the Poisson distribution], were used to describe the 

demographic and clinical data. Mann-Whitney and Chi-square tests, were used for 

comparisons, as appropriate. No adjustments were performed for multiple test 

comparisons.  The prevalence rates were estimated as the number of cases per 100 

people in December 2009.  For prevalence rates we only used data from definitive tics.  

We obtained the age- and sex-specific prevalence of tic disorders with and without 

impairment criterion, and tic diagnosis in mainstream schools. The prevalence tables are 

presented in age groups.  Prevalence rates obtained from mainstream schools were 

adjusted to the Standard European Population, so the estimates reflected the 

demographic distribution of European children and adolescents. 
26

 In special education 

centers, due to the low sample, overall prevalence of different tic disorders, with and 

without impairment criterion, was analyzed.  

Results 

Subjects.  At the beginning of the field study, in September of 2008, letters explaining 

the need of the survey due to the lack of information about the frequency of tics in 
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Spain and inviting participation, were mailed to 1,047 parents out of 28,706 eligible 

participants from mainstream schoolchildren in the province of Burgos (Figure 1), and 

111 parents from special education centers.  In phase 1, at least one screening survey 

was completed in 741 scholars from mainstream schools, 445 (60%) males, 296 (40%) 

females with a mean age of 10.98 + 2.98 years.  In phase 2, 334 subjects (179 without 

tics, and 145 subjects with possible tics), out of 390 eligible subjects (195 subjects with 

possible tics and 195 controls), were interviewed by the neurologist (EC) for clinical 

ascertainment of tics (Table 1). Compared to assessed patients with tics, the non-

assessed group of participants was similar to the enrolled group in terms of gender (Chi 

square test, p=0.14), age (Mann-Whitney test, p=0.48), parent working status (both 

parents working, Chi-square test, p=0.21), home distance to school location (Chi-square 

test, p values ranging from 0.40-0.65), and school location (urban vs. suburban, Chi-

square test, p=0.60).  On the other hand, the proportion of younger and Caucasian 

participants with academic failure in the enrolled group was higher compared to non- 

participants (Chi-square tests, p<0.0001, p=0.03, p< 0.0001, respectively).  In special 

education centers, 54 out of 111 subjects were included (51%), 38 males (70%) and 16 

females (30%).  Compared to non participants, there was no statistical difference in 

terms of age (11.49 + 3.98 years vs. 10.40 + 3.20 years, Mann-Whitney test, p=0.46), 

but there was a trend towards having more males participants compared to females 

(57% vs. 37%, Chi-square test, p=0.05). 

Prevalence of tics 

Mainstream schools: Based on the neurologist ascertainment, tics were found in 

125/741 subjects (16.86%, 95 % CI 14.10-19.63), adjusted prevalence of 16.60%.  Tics 

were more frequent in males [87/448 (19.42%), 95% CI [15.64-23.19], adjusted 

prevalence 18,43%, compared to females [38/293 (12.96%), 95% CI 8.95-16.98], 
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adjusted prevalence 13.45%, Chi-square test, p=0.03), with a ratio male/female of 2.28.  

Instead possible tics were found in 65/334 participants (19.46%, 95% CI 15.06-23.85), 

with a higher frequency of males compared to females (73% males vs. 30% females, 

Chi-square test, p=0.02).  Tics with impairment criterion was more frequent in males 

compared to females (25 males [86.2%] vs. 4 females [13.8%], Chi-square test, p=0.03). 

Among the population of students currently repeating a grade, the proportion of 

participants with tics was similar compared with non repeaters [8 (6.3%) vs. 11 (7.4%), 

Chi-square test, p=0.81].  The crude prevalence of any tic disorders was similar 

throughout different age groups, with a slight decrease in the oldest age group (Table 2).  

In contrast, tics with impairment criterion were more frequent in the oldest group.  Tic 

severity was clearly higher among those subjects with impairment criterion compared to 

those without impairment criterion (YGTSS mean score of 40.52 + 16.40 vs. 13.28 + 

9.77, Mann-Whitney test, p< 0.0001), but was similar between males and females 

(Mann-Whitney test, p=0.65).  Among tic disorders, CMT and TS were the most 

frequent tic diagnosis.  Our results for tic syndromic diagnosis are summarized in 

Tables 3, 4. Of the 125 participants identified with tics, in 71 (57%), tics were 

previously recognized by parents. 

Special education centers: The neurologists assigned any tic disorders to 11/54 of 

children in the special education centers (20.37%, 95% CI: 8.70-32.03), and 14 with 

possible tic disorders (25.92%, 95% CI 13.31-38.54).  Among those subjects with 

definitive tic disorders, 7 subjects were diagnosed with TS (2 with impairment criterion, 

3.70%, 95% CI 0.45-12.74, and 5 without impairment criterion, 9.25%, 95% CI 3.07-

20.30), 2 with CMT tics without impairment criterion (3.70%, 95% CI 0.45-12.74, and 

2 with NSTD (3.70%, 95% CI 0.45-12.74).  There were no differences in the frequency 

of tics in terms of gender (males 7/11 (63%) vs. females 4/11 (37%), Chi-square test, 
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p=0.58).  According to the neurologist observation, other repetitive motor behaviors 

such as stereotypes, and unclassified repetitive motor and vocal behaviors were 

observed in 17 subjects [31.48% (95% CI 18.16-44.79)], respectively. Overall, out of 9 

subjects diagnosed with autism spectrum disorders, tics were found in 3 subjects 

(33.33%, 95% CI 7.48-70.07), 5 out of 23 subjects diagnosed with chromosomal disease 

(Down syndrome) (21.73%, 95% CI 7.46-43.70) and 3 out of 14 subjects diagnosed 

with intellectual disability of unknown etiology (33.33%, 95% CI 7.48-70.07). 

Discussion 

To our knowledge, this is one of the most detailed school-children based sample 

of prevalence of tic disorders conducted in mainstream schoolchildren and special 

education centers.  Specific strengths of this study include: 1) an acceptable coverage of 

age range of children and adolescent population to estimate prevalence; 2) an adequate 

prior validation of screening battery in different settings (mainstream schools vs. special 

education centers), 3) a description of the main attrition variables that may affect the 

precision in estimates, and 4) detailed information about the prevalence of different tic 

disorders analyzing the impact of impairment criterion.  Important new findings 

demonstrate that disability associated with tics seems to be greater in males compared to 

females, and in older adolescents, or at least this is how it is observed by their parents.  

Gender and aging issues about coping tics, and how associated comorbidities may 

impact on tic disability in males, require clarification in further studies. Tic 

phenomenology seems to vary with age, with a lower frequency of vocal tics in late 

adolescence most likely due to suppression, or because they spontaneously disappeared, 

especially in females, in contrast to other studies, where no significant differences in tic 

phenomenology were seen. 
27  

However, a bias due to the small sample of adolescents 

included, make the extrapolation of our results to the general population controversial.  
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Our study  has identified  similar adjusted prevalence estimates of  16.60% for 

any tic disorder, compared to previously reported prevalence estimates in mainstream 

schools, 
10,11,16,19 

but higher than the 6.5% prevalence estimate observed in two selected 

schools in Spain. 
23

 In agreement with other studies, 
19,28

 we found that impairment 

criterion significantly impacts the prevalence of tic disorders, and it may explain, at 

least partially, the wide range of prevalence estimates previously reported.  Among tic 

disorders, CMT and TS, were the most frequent tics diagnosis, in accordance with other 

epidemiological studies. 
19,28

  Likewise, we also found that the prevalence of tic 

disorders was higher in the youngest group of 5 to 9 years, 
16

 particularly in girls, most 

likely due to a higher presence of transient tic and NSTD. In contrast, chronic tics seem 

to be more frequent in males compared to females, but in order to confirm this 

hypothesis longitudinal studies are further required.   

In agreement with other authors, we found a higher prevalence of chronic tic 

disorders in the special education sample compared to the mainstream sample.
19-21

 

Among those subjects with mental disability, tics were especially frequent in subjects 

with Autism Spectrum Disorders, 
29

 and surprisingly in Down syndrome as well.
30

  

However, the extrapolation of our results can be limited, due the high complexity of 

diagnosing tics in this population, and the small sample size.  

In order to compare our results with other epidemiological studies in tic 

disorders, we need to discuss the main methodological issues for epidemiological 

surveys.  Overall, the three most important methodological elements are: 1) the case 

ascertainment strategy, 2) the definition of tic disorders, and 3) the degree of coverage 

of the eligible population (response rate). First, the screening methodology applied in 

this study was previously validated and sensitive to detect subjects with tics.  In this 

regards, few studies have previously reported the sensitivity of their screening 
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procedures. 
15,16,19 

Likewise, classically the diagnosis of tic disorders is either 

ascertained by trained technicians,
19

 is performed in positively screened subjects only, 

15, 16
 or the level of certainty of diagnosis is unknown.  In our study, ascertainment was 

performed by one movement disorders neurologist by using a telephone-based interview 

which showed an excellent intra-rater reliability (kappa coefficient of 0.83), compared 

to face to face interviews.
23

 
 
All possible cases and matched possible unaffected cases 

were ascertained to decrease the number of false negative and false positive cases, and 

the level of certainty was obtained.  A potential advantage of using this type of 

ascertainment is that telephone interviews could decrease the burden of face-to face 

interviews, thereby increasing the participation of patients and their relatives, making it 

easier to perform epidemiological surveys. But, on the other hand, a high number of 

possible cases with tics was found, and may limit the precision of our estimates.  

Likewise, the application of different clinical criteria for tic diagnosis and the use of 

impairment criterion significantly influence prevalence estimates and it may be risky to 

compare surveys that have used them differently.  Third, overall we had a good 

response rate in mainstream schools (70% of the original sample  in the screening 

phase), higher than in other studies, 
19

 and 84% in the ascertainment phase, but low in 

the special education centers (49% in the screening and ascertainment phase).  A 

detailed description and analysis of attrition variables is of major importance to analyze 

the precision of frequency estimates and for future epidemiological studies to enroll 

participants at higher risk of dropout. Since we do not have data on non-responders for 

the first stage of attrition (screening phase), we found that non Caucasians adolescent 

participants, without academic problems, are at higher risk of dropout in mainstream 

school samples.  
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This study has several limitations, including a possible selection bias with small 

sample size in certain age groups, higher proportion of male participants compared to 

females, and lack of information on other age groups such as adults. In this regards, 

adult-onset tic disorders have been documented, but they often had different 

etiologies.
31,32

  We may also have underestimated the prevalence of tics that were 

transient and not present at the time due to recall bias. Conversely, we might have over-

diagnosed children with tics due to the excessive diagnostic enthusiasm of parents, 

teachers and clinicians, leading to the inclusion of children with a dubious diagnosis. 

In closing, tic disorders are common in a childhood population.  The use of 

impairment criterion significantly impact on the tic prevalence estimates.  The appeal of 

using the impairment criterion as a means of distinguishing cases from non- cases of tic 

disorders is also controversial, because we cannot clearly establish the source of 

impairment (tics vs. associated comorbidities).
33

 Because tics and higher disability are 

more frequent in males compared to females and in adolescents, gender and aging issues 

about tic-related disability require clarification in further studies.   

.   
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Table 1  Demographic and clinical characteristics of patients with tics 

 Mainstream schools 

N=125 

Special education centers 

N=54 

Age (years old) 
Mean (SD) 

Median (Range) 

 

10.90 (2.85) 

10 (5-17) 

 

11.40 (3.30) 

11 (5-17) 

Gender  
 Male (%) 

 

87 (70) 

 

32 (60) 

Race 
Non Caucasian (%) 

 

6 (5) 

 

9 (17) 

Urban school location (%) 82 (65) 54(100) 

Elementary School (%) 93 (47) - 

Intellectual disability etiology (%) 

Unknown  

Chromosomal Diseases (Down synd.) 

Malformations  

Cerebral palsy  

Autism Spectrum disorders  

Intellectual disability severity (%) 
Mild 

Moderate 

Severe 

 

- 

- 

- 

- 

- 

 

- 

- 

- 

 

14 (25) 

23 (42) 

3 (5) 

5 (8) 

9 (15) 

 

7 (12) 

35 (66) 

12 (23) 
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Table 2.  Age-and sex-specific prevalence (per 100 population) of tic disorders 

with/without impairment criterion in mainstream schools 

 

Age group 

 

Girls 

 

Boys 

 

Both 

Any tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

22 (113) 

19.4 [11.72-7.21] 

6.48 

 

25 (151) 

16.5 [10.29-22.80] 

5.51 

 

47(264) 

17.8 [12.99-22.60] 

5.93 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

11 (142) 

7.7 [2.99-12.49] 

2.58 

 

51 (231) 

22 [16.5127.64] 

7.35 

 

62(373) 

16.5[12.71-20.53] 

5.54 

15-17 years  
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

5 (38) 

13.15 [4.41-28.08] 

3.50 

 

11 (66) 

16.66 [6.91-26.41] 

5.05 

 

16 (104) 

15.38 [7.97-22.80] 

4.48 

Any age (6-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

38 (293) 

12.96 [8.95-16.98] 

13.45 

 

87 (448) 

19.42 [15.64-23.19] 

18.43 

 

125 (741) 

16.86 [14.10-19.63] 

16.60 

Tics with impairment criterion    

6-9 years  
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (113) 

1.7 [0.21-6.24] 

0.58 

 

4 (151) 

2.6 [0.72-6.64] 

0.88 

 

6 (264) 

2.2 [0.28-4.26] 

0.75 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (142) 

(0)[0-2.56] 

0 

 

16 (231) 

6.92 [3.43-10.41] 

2.30 

 

16 (373) 

4 [1.89-6.14] 

1.42 

15-17 years  
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (38) 

5.2 [0.64-17.74] 

1.75 

 

5 (66) 

7.57 [2.50-16.80] 

2.52 

 

7 (104) 

5.7 [0.80-10.73] 

2.24 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

4 (293) 

1.36 [0.37-3.45] 

2.23 

 

25 (448) 

5.13 [2.97-7.28] 

5.71 

 

29 (741) 

3.91 [2.45-5.37] 

4.43 

Tics without impairment criterion    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

20 (113) 

17.6 [10.22-25.17] 

5.89 

 

21 (151) 

13.9) [8.05-19.75] 

4.63 

 

41 (264) 

15.5 [10.97-20.08] 

5.17 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

11 (142) 

7.7 [2.99-12.49] 

2.58 

 

35(231) 

15.1 [10.31-19.99] 

5.05 

 

46 (373) 

12.3 [8.86-15.80] 

4.11 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (38) 

5.2 [0.64-17.74] 

1.75 

 

6 (66) 

9 [1.39-16.78] 

3.03 

 

8 (104) 

7.6 [2.09-13.29] 

2.56 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

33 (293) 

11.26 [7.47-15.05] 

10.23 

 

62 (448) 

13.83 [10.53-17.14] 

12.71 

 

95 (741) 

12.82 [10.34-15.29] 

11.85 
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Table 3. Age-and sex-specific prevalence (per 100 population) of tic diagnosis with 

impairment criterion in mainstream schools 

 Girls Boys Both 

Tourette syndrome    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (113) 

0.8 [0-4.8] 

0.29 

 

2 (151) 

1.3[0.1-4.7] 

0.44 

 

3 (264) 

1.1 [0.2-3.2] 

1.2 0.37 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (142) 

0 [0-2.5] 

0 

 

6 (231) 

2.59 [0.33-4.86] 

0.86 

 

6 (373) 

1.60 [0.19-3.01] 

0.35 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (38) 

2.6 [0-13.8] 

0.87 

 

2 (66) 

3 [0.3-10.5] 

1.01 

 

3 (104) 

2.8 [0.5-8.1] 

0.96 

Any age (5-17 years) 
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (293) 

0.68 [0.08-3.45] 

1.11 

 

10 (448) 

2.23 [0.75-3.71] 

2.31 

 

12 (741) 

1.61 [0.64-2.59] 

1.87 

Chronic motor tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (113) 

0 [0-3.2] 

0 

 

0 (151) 

0 [0-2.4] 

0 

 

0 (264) 

0 [0-1.3] 

0 

10-14 years  
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (142) 

0 [0-2.5] 

0 

 

6 (231) 

2.5[0.3-4.8] 

0.86 

 

6 (373) 

1.6 [0.1-3] 

0.53 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (38) 

2.6 [0-13.8] 

0.87 

 

1 (66) 

1.5 [0-8.1] 

0.50 

 

2 (104) 

1.9 [0.2-6.7] 

0.64 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (293) 

0.34 [0.00-1.88] 

0.87 

 

7 (448) 

1.56 [0.30-2.82] 

1.37 

 

8 (741) 

1.08 [0.26-1.89] 

1.17 

Chronic vocal tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (113) 

0 [0-3.2] 

0 

 

1 (151) 

0.6 [0-3.6] 

0.22 

 

1 (264) 

0.3 [0-2.7] 

0.12 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (142) 

0 [0-2.5] 

0 

 

1 (231) 

0.4 [0-2.3] 

0.14 

 

1 (373) 

(0.2 [0-1.4] 

0.08 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (38) 

0 [0-9.2] 

0 

 

0 (66) 

0 [0-5.4] 

0 

 

0 (104) 

0 [0-3.4] 

0 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (293) 

0 [0.37-3.45] 

0 

 

2 (448) 

0.44 [0.05-1.60] 

0.36 

 

2 (741) 

0.27 [0.03-0.97] 

0.21 

Transient tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

 

1 (113) 

0.8 [0-4.8] 

 

1 (151) 

0.6 [0-3.6] 

 

2 (264) 

0.7 [0-2.7] 
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Adjusted prevalence 0.29 0.22 0.25 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (142) 

0 [0-2.5] 

0 

 

1 (231) 

0.6 [0.1-1.4] 

0.14 

 

1 (373) 

0.2 [0-1.4] 

0.08 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (38) 

0 [0-9.2] 

0 

 

1 (66) 

1.5 [0-8.1] 

0.50 

 

1 (104) 

0.9 [0-5.2] 

0.32 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (293) 

0.34 [0.00-1.88] 

0.29 

 

3 (448) 

0.67 [0.13-1.94] 

0.87 

 

4 (741) 

0.54 [0.14-1.37] 

0.66 

Non-specified tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (113) 

0 [0-3.2] 

0 

 

0 (151) 

0 [0-2.4] 

0 

 

0 (264) 

0 [0-1.3] 

0 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (142) 

0.7 [0-3.8] 

0.23 

 

1 (231) 

0.6 [0.1-1.4] 

0.14 

 

2 (373) 

0.5 [0-1.9] 

0.17 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (38) 

2.6 [0-13.8] 

0.87 

 

0 (66) 

0[0-5.4] 

0 

 

1 (104) 

0.9 [0-5.2] 

0.32 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (293) 

0.34 [0.00-1.23] 

1.11 

 

1 (448) 

0.22 [0.00-1.23] 

0.14 

 

3 (741) 

0.40 [0.08-1.17] 

0.49 
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Table 4. Age-and sex-specific prevalence (per 100 population) of tic diagnosis 

without impairment criterion in mainstream schools 

 Girls Boys Both 

Tourette syndrome    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

7 (113) 

6.19 [1.30-11.08] 

1.67 

 

5 (151) 

3.1 [1.58-7.55] 

1.10 

 

13 (264) 

4.9 [2.12-7.72] 

1.64 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

5 (142) 

3.5 [1.1-8] 

1.17 

 

7 (231) 

3.03[0.6-5.4] 

1.01 

 

12 (373) 

3.2 [1.29-5.14] 

1.07 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (38) 

0 [0-9.2] 

0 

 

3 (66) 

4.5 [0.9-12.7] 

1.51 

 

3 (104) 

2.8 [0.5-8.1] 

0.96 

Any age (5-17 years) 
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

12 (293) 

4.09 [1.65-6.53] 

2.85 

 

15 (448) 

3.34 [1.57-5.12] 

3.62 

 

27 (741) 

3.64 [2.22-5.06] 

3.67 

Chronic motor tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

5 (113) 

4.4 [1.45-10.02] 

1.47 

 

9 (151) 

5.9 [1.85-10.06] 

1.98 

 

14 (264) 

5.3 [2.41-8.19] 

1.76 

10-14 years  
N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

4 (142) 

2.8 [0.7-7] 

0.93 

 

15 (231) 

6.4[3-9.8] 

2.16 

 

19 (373) 

5.09 [2.72-7.45] 

1.69 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (38) 

2.6 [0-13.8] 

0.87 

 

3 (66) 

4.5 [0.9-12.7] 

1.51 

 

4 (104) 

3.8 [1-9.5] 

1.28 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

10 (293) 

3.41 [1.16-5.66] 

3.29 

 

27 (448) 

3.64 [2.22-5.06] 

5.66 

 

37 (741) 

4.99 [3.35-6.60] 

4.74 

Chronic vocal tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (113) 

0.8 [0-4.8] 

0.29 

 

1 (151) 

0.6 [0-3.6] 

0.22 

 

2 (264) 

0.7 [0-2.7] 

0.25 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (142) 

0.7 [0-3.8] 

0.23 

 

4 (231) 

1.7 [0.4-4.3] 

0.57 

 

5 (373) 

0.8 [0.1-2.3] 

0.44 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (38) 

0 [0-9.2] 

0 

 

0 (66) 

0 [0-5.4] 

0 

 

0 (104) 

0 [0-3.4] 

0 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (293) 

0.68 [0.08-2.44] 

0.52 

 

5 (448) 

1.11 [0.36-2.58] 

0.79 

 

7 (741) 

0.94 [0.18-1.70] 

0.69 

Transient tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

 

6 (113) 

5.3 [0.73-9.80] 

 

6 (151) 

3.9 [0.52-7.42] 

 

12 (264) 

4.5 [1.84-7.24] 
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Adjusted prevalence 1.76 1.32 1.51 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (142) 

0 [0-2.5] 

0 

 

8 (231) 

3.4 [0.8-6] 

1.15 

 

8 (373) 

2.1 [0.5-3.7] 

0.71 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (38) 

0 [0-9.2] 

0 

 

0 (66) 

0 [0-5.4] 

0 

 

0 (104) 

0 [0-3.4] 

0 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

6 (293) 

2.04 [0.25-3.84] 

1.76 

 

14 (448) 

3.12 [1.40-4.84] 

2.47 

 

20 (741) 

2.69 [1.46-3.93] 

2.23 

Non-specified tic disorder    

6-9 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

0 (113) 

0 [0-3.21] 

0 

 

0 (151) 

0 [0-2.41] 

0 

 

0 (264) 

0 [0-1.38] 

0 

10-14 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

2 (142) 

1.4 [0.1-4.9] 

0.46 

 

1 (231) 

0.4 [0.-2.3] 

0.14 

 

3 (373) 

0.8 [0.1-2.3] 

0.26 

15-17 years  

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

1 (38) 

2.6 [0-13.8] 

0.87 

 

0 (66) 

0 [0-5.4] 

0 

 

1 (104) 

0.9 [0-5.2] 

0.32 

Any age (5-17 years) 

N. of cases (population size)  

Prevalence (95% CI) 

Adjusted prevalence 

 

3(293) 

1.02 [0.21-2.96] 

0.46 

 

 

1 (448) 

0.22 [0.00-1.23] 

0.14 

 

4 (741) 

0.40 [0.08-1.17] 

0.58 
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