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ABSTRACT
Tourette syndrome (TS) and tic disorders represent events of familiar magnitude characterized by involuntary movements and/or
vocalization. To determine the prevalence of TS/tic disorders we studied a sample of 762 subjects (388 M, 374 F), between 1992 and 1997,
age 6 to 43 years old, taken out of a population of 10,155 subjects (4,918 M, 5,237 F; age: 3-56 years old). A structured 4-item
questionnaire, direct interview (multistaged), .1 yr follow-up, were used. 9,565 subjects (4,614 M, 4,951 F) sent back the questionnaires,
3,354 of these (1,671 M, 1,683 F) with positive answers to tics. 42 subjects (31 M, 11 F, age: 7-21 years old, mean: 11 years old) met the
DSM-III-R criteria. The total minimal prevalence of TS is 0.43%, with a 3:1 ratio male/female. The minimal prevalence of chronic tic disorder
is 2.27%. The total minimal prevalence for tic disorders at all is 2.91%. No special education students participation.

Keywords: Tourette syndrome, tic disorders, epidemiologic community prevalence study.

RESUMO
Síndrome de Tourette e transtornos de tiques representam eventos de magnitude familiar caracterizados por movimentos involuntários
e/ou vocalização. Para determinar a prevalência de TS/transtornos de tiques, estudamos uma amostra de 762 indivíduos (286 M, 376 F),
entre 1992 e 1997, de 6 a 43 anos de idade, retirados de uma população de 10.155 indivíduos (4.918 M, 5.237 F, idade: 3-56 anos).
Questionário de avaliação inicial (4 itens), entrevista direta, follow-up .1 ano, foram utilizados. 9.565 indivíduos (4.614 M, 4.951 F)
retornaram seus questionários, 3.354 (1.671 M, 1.683 F), com respostas positivas para tiques. 42 sujeitos (idade 31 M, 11 F, 7-21 anos,
média: 11 anos) preencheram os critérios diagnósticos do DSM-III-R. A prevalência total mínima para TS é de 0,43% (3 M:1 F), e para
transtornos de tiques crônicos é de 2,27%. A prevalência total mínima para transtornos dos tiques é 2,91%. Nenhuma participação de
estudantes de classe especial.

Palavras-chave: síndrome de Tourette, transtornos dos tiques, estudo epidemiológico de prevalência na comunidade.

Tics are brief and repetitive contractions of muscular
groups, stereotyped, more commonly involving facial mus-
cles, neck and arms. It causes sudden movements of the cor-
poral parts involved and it may be localized in the trunk, legs
and in muscles that intervene in respiration and phonation,
leading to emission of sounds (vocalizations). Both motor
and vocal tics can be simple or complex, and they may be
part of a spectrum ranging from transient tic disorder
(TTD), simple (SCTD) or multiple chronic tic disorder
(CMTD) to Tourette syndrome (TS). Once considered a rare
disorder, the most recent studies have reported prevalence
ranging from 0.10 to 3.8% but prevalence as low as 0.043%
and as high as 5.26% has been reported1,2,3,4,5.

As in our country there has not been a previous study on
tic disorders, we decided to start this investigation with the
scope to determine TS/tic disorders prevalence in a cohort

of students and to follow-up those identified subjects. We
followed the DSM-III-R criteria 3rd ed., and The Tourette
Syndrome Classification Study Group (TSCSG)6,7.

METHOD

An amount of 15,000 questionnaires were sent to school
directors to be distributed to the students. The aim was to
reach at least half of the students in the city. 10,155 students
(4,918 male, 5,237 female) filled out the questionnaires and
sent them back. All of these students, who were a represent-
ative number of the Indaiatuba’s students’ population, were
attending the school system in the year of 1992 in the city of
Indaiatuba, State of Sao Paulo, Brazil. They were taken from
kindergarten to high-school and technical courses. Their
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mean age was 11.2 years old (SD: 4.3; median 1; range:
2-56 years old). 85.17% were aged between 2 to 15; 7.12%
were aged between 16 to 21 and 2.5 % from 22 to 56 years
old. 512 students (5.0%) did not refer their age. According
to the Brazilian Institute of Geography and Statistics
(IBGE), this city had a population of 100,947 inhabitants
in the 1991 census (50,969 male, 49,978 female), with a
population of 25,309 students, out of which 21,704 were
above 5 years old [Child Education: up to 6 years old;
Fundamental Teaching I (1st to 4th grade, commonly students
from 7 to 10 years old); Fundamental Teaching II (5th to
8th grade, commonly students from 11 to 15 years old);
and Middle Teaching (commonly students from 16 to
18 years old) a total of 21,626 students]. Our population of
students over 22 years old were those who took part in
the “Brazilian late teaching how to read and write program”

and comprised 2.56% of the total. Age 6 to 18 encompassed
91.7% (Figure 1). Special education students were not
included. Students from the rural area were represented by
one school, which was representative of this area. Schools
of the south, north, west and east regions were included.
Students from 18 schools among the 22 intended ones were
evaluated. Most of the schools were public. One private
school participated and another private one accepted the
inclusion in the study but did not send the questionnaires
back. These two schools were similar regarding the social
characteristics of the students.

That research was divided into three phases
An instructional phase

A series of lectures about the Tourette syndrome with
video exposition took place in the months of September
and October (1992). They were directed to people from
the Department of Education of the Indaiatuba city
Administration, school directors and teachers. During one
month all the schools, in all periods, had their teachers
taught how to identify tics. The rationale for teachers’ train-
ing was to help parents fill out the questionnaires with direct
assistence to them, which could help decrease the number
of false negative responses.

A screening phase
In November 1992 the questionnaires were given to the

school directors to be distributed among all students in their
schools. The questionnaire should be filled out by parents. In
the schools of lower cultural level students, the question-
naires should be filled out with their teachers’ assistance,
in the students’ final evaluation meeting. Four schools had
some troubles with the questionnaire distribution and were
not included in the study. The 4-item questionnaire inquired
about the most common motor and vocal tics, simple and
complex, and it also included a sub-item of obsessive com-
pulsive symptoms and a possibility to describe any other
not included tic. The questionnaire items were elaborated
having the tic literature been taken into account.

Figure 1. Screened population (N=9,565).
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Direct interviews phase
We intended to begin this phase one year after we had

collected the questionnaires, but it only started 2 years after
that, due to a strike in the public school system. We returned
to the schools and asked the directors to call up all the stu-
dents feasible to come to the direct interview. We didn’t take
those students screened with response “no tics” into
account as we considered that the teachers’ assistence
would minimize the negative responses. Many times the
interviewer needed to return to a specific school to perform
the interview and in all these times reconvocation of positive
screened students that never came was redone. Firstly we
dealt with students whose responses to the questionnaire
were “concurrent positive answer for simple motor, complex
motor and vocal tics” (group 1) and after with group 2
(responses for any possibility, except those of the previous
group). In this phase, the first author (HLA) personally inter-
viewed all the subjects that came to the interview. We made
use of additional structured questionnaires with the pres-
ence of at least one of the parents and the student
him/herself for history collection and clinical observation
for tics diagnose. If tics were present the term “definite”
was attached. If not seen in direct examination but reliable
by history and/or confirmed by the student’s teacher when
necessary, the term “by history” was attached. A trained
medical student (APD), able to recognize tics, participated
in this part of the study and the interviews took place in
the same room the first author performed the interviews,
so any doubt could be discussed at that moment. The iden-
tified tic subject was, again, revised by the first author (HLA).
From groups 1 and 2 emerged a “TS group” who was fol-
lowed up by a mean period of 4.6 years and “other tics,
except TS, group” followed up then by a mean period of
2.3 years.

Data analysis
Data were organized in a D-Base software, and analyzed

by using the SAS system 6.12 (statistical analysis system).
Mean, standard deviation, median were calculated for the
“TS subjects group” and “tic disorders, except TS, group”,
regarding samples age, age onset of symptomatology
and continuity of tics. The prevalence was calculated by
dividing the number of cases by the total number of
screened students.

RESULTS

Out of 15,000 questionnaires, 10,155 (4,918 M, 5237 F)
were given back. The answer “no tic present” occurred in
6,211 questionnaires (61.16%) (2943 M, 3268 F) and 590
questionnaires (5.8%) (304 M, 286 F) returned without any
answer. Consequently there were 9,565 questionnaires

(4,614 M, 4951 F) with “valid answers” (Figure 1). Out of
these, 3,354 questionnaires (38.3% - 1,671 M and 1,683 F)
with positive answers for tics and 6,211 (61.16%) with “no
tics”/“no repeated bad thoughts or ideas in mind” response.

The 3,354 screened questionnaires were divided into two
groups: a group 1 with “concurrent response for simple
motor tics, complex motor tics and vocal tics (simple or
complex)” (486 subjects), and a group 2 with “responses
for any possibility, except those of the previous group”
(2,868 subjects). From all those subjects invited to direct
interview, for at least three times, 223 subjects (129 M,
94 F) from group 1 were present and 539 subjects (257 M,
282 F) from group 2 were present.

We interviewed thereafter, a total of 762 students (22.7%
of 3,354 positive questionnaires) being 386 M and 376 F, with
the results summarized in Figure 2. Sample size groups were
representative of the population. Age 6 to 18 encompassed
95% of the studied sample. Obsessive-compulsive symptoms
patients were excluded.

These data revealed a total mean minimal TS prevalence
of 0.43% (42 subjects) considering both sexes, with age 9
reaching 1%. TS prevalence by specific age is in Figure 3.
When sexes were considered separately, we observed a pre-
valence of 0.67% for male and 0.22% for female.

If we put together chronic multiple tic disorder (63 sub-
jects), chronic simple tic disorder (87 subjects), probable
TS (5 subjects) and probable CMTD (62 subjects) there is
a prevalence of 2.27%. By gathering transient tic disorder
(19 subjects), the prevalence is 2.47%. Thus, the overall
minimal prevalence for Tourette syndrome and additional
tic disorders, including non-specific tic disorder (1 subject),
is 2.91%.

DISCUSSION

Community studies encompassing the age range in
which there are a natural decreasing of tics have pointed
to a low TS prevalence of 0.1% or even 0.043%2,4.
Particularly concerning the Israel study it is of worthwhile
review the considerations of Fallon and Schwab-Stone8.

The highest reported TS prevalences of 3.8% and 5.26%
are explained in the former possibly by the duration of
tics that could not be ascertained and in the later possibly
by their small screened sample, despite its sophisticated
methodology. Also, the CMTD-to-TS proportion (0.8%
CMTD/3.8% TS) is inverted in the former, and too close in
the later (7.28% CMTD/5.26% TS). CMTD is expected to
be far more frequent than TS, at the order of 2.7 to 7 times
more frequent9.

Our 0.43% TS prevalence is higher than the 0.36% TS
of Coming’s et al., which is a longitudinal study with
follow-up10. It is similar to the 0.5% of Nomoto & Machiama
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Figure 2. Studied sample: 762 students (N).

Figure 3. TS prevalence by specific age – 42 subjects.
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and 0.4% of Wong & Joseph studies, although these studies
had no follow up11,12, and no direct interview in the
Japanese study. It is different from the Swedish study of
Landgreen et al.’s (0.34% TS) in an age range of 6.4-6.8 years13.
The small population screened (589 children), the possibility
of chance finding TS subjects among them, the low age range
of their sample in which TS symptoms are just beginning,
may explain their prevalence. It also differs from Costellos’s
(0.1% TS), just in a age range that tics and TS reach their peak
and curiously the same TS prevalence (0.1%) reported by
Verhulst et al. in the age range when tics and TS symp-
tomatology are decreasing (1,2). A possible explanation for
their low prevalence may be to the fact that it was designed
to identify children with high probability of mental health ser-
vice use. Indeed, the study 2 (clinical setting: 0.1% TS) of
Kadesjö and Gillberg14, directed to screen children with clin-
ically significant neuropsychiatry disorders, give support to
Costello et al.’s study.

Considering the Kadesjö study 1 which reports a 1.1% TS
prevalence, but excluding two cases of special education
needs, it turns to 0.68%, which is similar to our study (7 to
11 years, 32 TS/5,239 students, 0.61%), and similar to that
reported by Hornsey et al.’s of 0.76% which excluding one
special student case turns their prevalence to 0.65%15.

Despite Hornsey’s study being a point prevalence study
and our study a longitudinal one, similarities indeed exist.
For instance, their age range 13-14 years old correspond to
our 9-10 years old students at the baseline of our study (year
1992) who after a mean follow up period of 4.6 years were in
the range of 13-14 years. In this age group (9-10 years) our
minimal TS prevalence is of 0.76% (2,353 students/18 TS)
(Figure 3). Both studies employed easily understandable
screening questionnaires for tic identification. Instead of
telephone contact we personally interviewed the positive
responders in a second stage, and finally, in a third stage,
we interviewed and followed them up at their homes. Also
similar in both studies is the false positives questionnaires
responses at the level of 46.7% in Hornsey study and 47.8%
in our group 1, and also similar to the 48.5% reported by
Nomoto’s. This also occurred in Linazosoro et al.’s study
(42% false positives) and Stefanoff ’s study (82%, see results
section)16,17. In relation to the high false positive responders
in our group 2 (67.5%) it is explained by the long interval
time elapsed from the screening phase to the direct inter-
view phase that caused some doubts about diagnosis of
TTD. In the interview many subjects had not certainty about
duration of the tics they had described, which made us not
compute them as TTD. If included, the false positive would
be around 50%. This is the reason our TTD prevalence is too
low. We think the best design to ascertain TTD prevalence is
a point prevalence study. It is of value to have in mind that it
is impossible for a subject (responders) to understand that
the tic disorder we are looking for must meet a constellation

of symptoms that are grouped in the DSM-III-R or the
TSCSG or DSM IV6,7,18,19.

When analysing the DSM IV Swedish study of Kalifa and
vonKnorring, we believe that their 0.5% TS prevalence (regu-
lar students) is high specially having employed DSM IV with
its impairment C criteria20. As being a one year prevalence
study with 87% of their subjects having only one tic period,
it implicates that these subjects should have had a more
extended follow up period to categorize better TS subjects.
Still, their CMTD to TS proportion (1.3% CMTD/0.5% TS)
is too close.

Regarding the 0.56% TS prevalence of Wang and Kuo, the
0.68% probable TS of Lanzi et al., and the 0.43% TS of
Jin et al., we see that they report similar TS prevalence when
comparing to our study21,22,23. The 0.56% TS prevalence of
the Taiwanese study is close to our 0.52% TS prevalence
for the same age range (6,499 students/34 TS). Also, the
0.68% TS prevalence of Lanzi et al. is not far from our
0.52% TS prevalence in the same age range (6,536 students/
34 TS). Although they considered probable TS as TS, this is
not the same, according to the TSCSG. Other relevant fact,
recognized by the authors as a flaw, is that they did not inter-
view those students screened positive. For instance, in our tic
disorder group we had 5 probable TS that never turned to TS
subjects after a 4.6 years follow up period. Comparing our
study to the Chinese study of Jin et al. their mean 0.43% is quite
similar to our 0.47% TS prevalence for the same age range
(8,105 students/38 TS).

Also a community study, Stefanoff et al. in Warsow,
reported a 0.6% TS prevalence (0.44% with sp-students
excluded, similar to our), in which they excluded mentally
retarded children but included special integration classes
for disabled children and among 9 TS there were 2 with
neurological syndromes17. More recently, Scahill et al.
reported a 0.3% TS prevalence in a community study and
in a random telephone interview survey with parents, which
they believe, in both studies, to be underestimated24,25.

Still, a meta-analysis study reports a 0.77% TS prevalence
and 2.34% prevalence for both CVTD+CMTD in 13 and 4
school-based studies respectively, is congruent with our
results26.

Finally, two recent school-based studies, an Iranian
(mean age: 9.5) and one in Mauritius (9-11 years age), report
respectively 1.3% and 0.6% TS prevalence, also similar to our
results considering that age range27,28.

Our prevalence for “other tic disorders, except TS” is of
2.47% including CMTD (0.66%), CSTD (0.91%), TTD (0.2%),
probable CMTD (0.65%) and probable TS (0.05%), following
the TSCSG7. For only chronic tic disorders [excluding TTD
(0.2%)] our 2.27% is similar to 2.31% of Scahill et al.’s24

and not so different from the 1.8% reported by Verhulst
and Zohar studies2,29. Also, the 2.5% CTD reported by
Stefanoff et al. is quite similar to our study that is 2.27%17.
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Surely our 0.2% TTD prevalence is underestimated, as
exposed above. By taking all tic disorders into account, the
overall minimal prevalence in our study is of 2.91%, a finding
very similar to 2.86% of Nomoto and 2.9% of Lanzi11,22.

We didn’t work with those who screened negative as we
considered that the teachers help to parents to fill out the
questionnaires, with direct assistence to them, could min-
imize the number of false negative responses. So, we refer
to our results as minimal estimated prevalence.

In conclusion, we believe that our community study pro-
vides a realistic contribution to TS and tic disorders preval-
ence ascertainment as it was extracted from a representative
sample of schools of all regions of the city, encompassing
both the age range when tics reach their peak and that when
they decrease. Still, it is strongly tied to the suggestions TS

researchers have given to those who enter the field of tic
disorders epidemiology, as to say, the design of such a com-
munity based study must include a wide age range in the
school age population, to ensure that the full range of tic
symptoms and their onset can be documented, ascertaining
the persistence of tics over an enduring period of time pre-
ferably by an experienced clinician10,30.
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