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A Population-Based Survey to Determine the
Prevalence of Movement Disorders in Orhangazi

District of Bursa, Turkey

Hareket Bozukluklarının Bursa İli Orhangazi İlçesinde
Görülme Prevalansı (Türkiye Toplum Tabanlı Prevalans

Çalışması)

KL‹N‹K ÇALIfiMA/RESEARCH ARTICLE

ÖZET
Amaç: Bu çal›flmada, Bursa ili Orhangazi ilçesinde yaflayan, 40 yafl ve üzeri popülasyondaki hareket bozukluklar›n›n prevalans oranla-
r›n›n bildirilmesi amaçland›. 

Hastalar ve Yöntem: Çal›flmam›z üç fazl› olarak planland›. Faz I’de; 1256 olgu halk sa¤l›¤› ve nöroloji asistanlar› taraf›ndan kap›-ka-
p›, ev ziyaretleri fleklinde k›sa anket formu doldurularak tarand› ve 404 flüpheli hareket bozuklu¤u olgusu tan›mland›. fiüpheli olgula-
r›n 131’i faz II’de de¤erlendirilebildi ve bu olgular hareket bozukluklar› uzmanlar› taraf›ndan görülerek tremor, huzursuz bacak send-
romu, hemifasiyal spazm ve distoni tan›lar› için kulland›¤›m›z skalalar doldurularak video kay›tlar› al›nd›. Faz III’te tüm video görüntü-
leri hareket bozukluklar› uzmanlar› taraf›ndan izlendi ve son tan› konusunda fikirbirli¤ine var›ld›. 

Bulgular: Prevalans oranlar›, huzursuz bacak sendromu için; n= 60, %9.71, esansiyel tremor için; n= 21, %3.34, ilerlemifl fizyolojik
tremor için; n= 26, %4.14, Parkinson hastal›¤› için; n= 14, %2.23, hemifasiyal spazm için; n= 4, %0.82 ve distoni için; n= 2, %0.41
olarak bulundu. 

Yorum: Esansiyel tremor, hareket bozukluklar› aras›nda en s›k görülmesine ra¤men bizim çal›flmam›zda huzursuz bacak sendromu
prevalans›n›n esansiyel tremor prevalans›ndan daha fazla oldu¤u gözlendi. 

Anahtar Kelimeler: Esansiyel tremor, huzursuz bacak sendromu, Parkinson hastal›¤›, hareket bozukluklar›.
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INTRODUCTION

Movement disorders negatively affect physical abilities
and quality of life in patients (1,2). These negative effects
can be prevented with early diagnosis and treatment. Pre-
valence studies can provide data on the spread and eti-
ology of movement diseases with a society, which is es-
sential information to have during diagnosis and treat-
ment. Epidemiological studies on movement disorders ha-
ve recently increased in prominence, but few studies ha-
ve focused on the prevalence of Parkinson’s disease and
movement disorders in Turkey (3-5).

Essential tremor (ET) and restless legs syndrome (RLS)
are more common movement disorders than Parkinson’s
disease, hemifacial spasm, and dystonia (1,2,6-8). Large
variation in the prevalence of movement disorders has be-
en reported by studies from different countries (9-16).
The reason for this variability could be differences betwe-
en studies, in terms of methodology and diagnostic crite-
ria, as well as demographic, geographic, and ethnic cha-
racteristics of study populations. 

The present study aimed to determine the prevalence
rates of all movement disorders in the Orhangazi district
of Bursa, Turkey, based on face-to-face interviews perfor-
med by movement disorder experts.

PATIENTS and METHODS

Bursa, with a population of 2.125.140 according to
the latest census, is the fourth largest, industrially and so-

cio-economically developed city in Turkey. Orhangazi dist-
rict, where the study was conducted, has a population of
44.426. Our study population was drawn from both rural
and urban regions of Orhangazi district. 

The study was conducted between June 2004 and
September 2005 with adults aged ≥ 40 years that were li-
ving in Orhangazi district. Based on 2000 national census
data, we predicted that in 2004, people aged ≥ 40 years
would comprise 35.3% of the total population of Bursa
(36.2% female, 34.4% male) and 27.2% of the total po-
pulation of Orhangazi (26.6% female, 27.7% male). 

The study sample size was calculated according to the
following formula: n= NZ2 p(1-p)/d2(N-1) + Z2p(1-p), whe-
re N is the population, Z is the Z statistic for a 95% confi-
dence level, n is the sample size, p is the probability of oc-
currence, and d is the precision (17). Based on this calcu-
lation, field screening 1256 individuals aged ≥ 40 years
was considered sufficient for identifying patients with mo-
vement disorders with a sensitivity of 2.0%.

A multistep stratified cluster sampling method was
used for subject selection. In the first step, the number of
subjects aged ≥ 40 years living in each of the subsections
of Orhangazi district was calculated. The study populati-
on’s gender ratio was also adjusted according to the gen-
der ratio in Orhangazi. Random sampling was made
among these sections according to the proportional size
of the age groups. The first street in each section to be
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ABSTRACT

A Population-Based Survey to Determine the Prevalence of Movement Disorders in Orhangazi 
District of Bursa, Turkey

Sevda Erer Özbek1, Mehmet Zarifo¤lu1, Necdet Karl›1, Alis Özçak›r2, Demet Y›ld›z1, Do¤a Aslan2
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Objective: In this study we aimed to determine the prevalence of movement disorders among 40 years and older population in Or-
hangazi district of Bursa, Turkey. 

Patients and Methods: This population-based study was planned in three phases. In phase I, door-to-door home interviews were
performed on 1256 subjects by residents of departments of neurology and family medicine by using a short questionnaire and 404
subjects with suspected symptoms of movement disorders and Parkinsonism were detected. These subjects were examined and vi-
deotaped in phase II. Of the suspected subjects in phase I, 131 did not attend to phase II for various reasons. In phase II, subjects
were evaluated by movement disorders specialists by using scales specific to tremor, restless leg syndrome, Parkinson disease, and
hemi-facial spasm. In phase III, video recording of all identified patients were reviewed and final diagnoses were made with a con-
sensus of all three specialists. 

Results: In this phase, subjects were diagnosed to have restless leg syndrome n= 60, 9.71%, essential tremor n= 21, 3.34%, enhan-
ced physhological tremor n= 26, 4.14%, Parkinson’s disease n= 14, 2.23%, hemifacial spasm n= 4, 0.82%, and dystonia n= 2, 0.41%.

Conclusion: Although essential tremor has been reported as the most common movement disorder, in our study restless leg syndro-
me had higher prevalence than essential tremor.

Key Words: Essential tremor, restless leg syndrome, Parkinsonian disorders, movement disorders.



included in the study was chosen by blindly drawing a tag
with the name of the street written on it. Odd-numbered
houses on the first street were visited first, followed by
even-numbered houses. New streets were determined by
drawing tags until the required number of subjects was
obtained. When the required number of subjects for a
section was reached, our researchers moved on to the
next section and used the same method. 

In the pre-study period all screening researchers atten-
ded a one day clinical education course on movement di-
sorders. The study was conducted in three phases. In pha-
se I, all subjects were interviewed in their homes by three
public health and three neurology residents. During this
screening phase participants answered a short question-
naire regarding movement disorders and Parkinsonism
(Table 1). Subjects that answered at least one question on
this questionnaire positively were selected for phase II
screening. 

In phase II subjects with suspected movement disor-
der sympto or Parkinsonism were assessed by movement
disorder specialists and videotaped. Subjects with fin-
dings of Parkinsonism or tremor were asked to answer a
22-item movement disorder screening form (Table 2). Fi-
ve of these 22 questions were designed to probe for
signs of Parkinsonism (bradykinesia, rigidity, postural ins-
tability, cerebellar dysfunction, and ocular dysfunction),
while other questions were designed to identify ET, en-
hanced physiological tremor, and subtypes. The Hoehn-
Yahr scale was used to stage Parkinson’s disease (18).
We diagnosed Parkinson’s disease according to the Uni-

ted Kingdom Parkinson’s Disease Society Brain Bank di-
agnostic criteria (19).

In phase II diagnosis of RLS was established using the
IRLSSG (International Restless Legs Syndrome Study Group)
diagnostic criteria, which includes  (1) the urge to move the
legs, usually accompanied or caused by uncomfortable leg
sensations, (2) temporary relief with movement, partial or
total relief from discomfort by walking or stretching, (3) on-
set or worsening of symptoms during rest or inactivity, such
as when lying down or sitting, and (4) exacerbation of or
onset of symptoms in the evening or at night. Subjects with
a definitive RLS diagnosis completed the RLS scale (20). 

We used the inclusion and exclusion criteria set forth
in the Guidelines of the Ad Hoc Scientific Committee to
establish the diagnosis of ET (21). 

Psychogenic tremor was diagnosed on the basis of his-
torical and clinical diagnostic criteria, and the clinical tre-
mor descriptions of Bhidayasiri were used to diagnose
physiological and enhanced physiological tremors (22).

In phase III, three movement disorder specialists
(M.Z., N.K., S.E.) reviewed the video records of the sub-
jects that were diagnosed with a movement disorder in
phase II For definitive diagnosis, the consensus of all 3
movement specialists was required. 

The study protocol was approved by the Uluda¤ Uni-
versity Ethics Committee and was performed in accordan-
ce with the latest version of the Declaration of Helsinki.
All subjects provided informed consent prior to their inc-
lusion in the study.
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Table 1. Short screening questionnaire

Short Questionnaire for Movement Disorders

1. Do you have tremor in any part of your body? (e.g. in hands, legs, head, voice, body)

2. Do you feel slowing down in your movements?

3. Do you feel contraction in any part of your body?

4. Do you feel unilateral or bilateral contractions in your face?

5. Do you feel unwanted symptoms in your legs such as uneasiness, pain or numbness particularly during night?

6. Do you have any disease?

� Atherosclerotic heart disease � Hypertension � Trauma � Diabetes mellitus

� Rheumatologic diseases � Asthma � Stroke � Others........................

7. Do you regularly use any drug(s)?

� Beta-blocker � ACE inhibitor � Insulin � Oral antidiabetic

� ASA � Oral anticoagulant

8. Findings in neurological examination

� Bradykinesia � Hypomimia � Tremor � Choreoathetosis

� Hemifacial spasm � Dystonia � Rigidity � Others........................
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Table 2. Movement disorders screening form

Movement Disorders Screening Form

1. Patient’s name:

2. Age (years):

3. Handedness:

4. Sex:

5. Family history of movement disorders:

6. Duration of tremor:

7. Co-existance of movement disorders:

8. Disability related to movement disorders:

9. Drug induced exacerbating factors for movement disorders:

10. Initial symptoms: � Tremor � Rigidity � Bradykinesia � Pain � Vertigo

11. Side of initial findings: � Right � Left � Bilateral

12. Neurological examination: � Paresis � Pathological reflexes

13. Tremor: � 0: None � 1: Mild � 2: Moderate � 3: Marked � 4: Severe

14. Rigidity: � 0: None � 1: Mild � 2: Moderate � 3: Marked � 4: Severe

15. Anteflexion posture: � + � -

16. Dystonia: � 0 � 1: Orolingual � 2: Head-neck � 3: Hand � 4: Arm � 5: Leg � 6: Trunk
17. Hemifacial spasm: � + � -

18. Hoehn-Yahr score:

19. Tremor severity rating:

20. Drawings: � 0: Normal � 1: Slightly abnormal � 2: Moderately abnormal

� 3: Markedly abnormal � 4: Severely abnormal

a. Spiral � Right hand � Left hand

b. Draw straight line � Right hand � Left hand

21. Handwriting: � 0: Normal � 1: Slightly abnormal � 2: Moderately abnormal

� 3: Markedly abnormal � 4: Severely abnormal

Handwriting sample:

22. Speaking and voice rating: � 0: Normal � 1: Slightly abnormal � 2: Moderately abnormal

� 3: Markedly abnormal � 4: Severely abnormal

Location Rest Postural Kinetic Total

Face/tongue-chin
Voice

Head-neck

Trunk

Right arm

Right hand

Left arm

Left hand

Right leg

Right foot

Left leg

Left foot

Task-spesific



Statistical Analysis

Statistical analyses were carried out using SPSS v11.0
for Windows (SPSS Inc., Chicago, IL, USA). All continuous
variables are expressed as mean ± standard error (SE) or
standard deviation (SD), and categorical variables are exp-
ressed in terms of frequency and percentage (n, %). The
crude prevalence rate, and age- and sex-adjusted preva-
lence rates were calculated using weighting and imputa-
tion procedures. Pearson's chi-square and Student’s t tests
were used to make comparisons. Univariate and multiva-
riate logistic regression analyses were used. A p value <
0.05 was considered statistically significant.

RESULTS

Of the 1256 persons screened in phase I, 1124
(89.6%) were included in the study. Mean age (± SE) of
the 1124 persons screened in phase I that participated in
the study was 57.8 ± 0.3 years (range: 40-95 years); of
those, 574 were female (51.1%) and 550 were male
(48.9%), with mean (± SE) ages of 56.6 ± 0.4 years and
59.8 ± 0.5 years, respectively.

There weren’t any statistically significant differences
between the subjects included in the study and those that
did not participated in the study in terms of age and the
presence of chronic diseases (p> 0.05). The number ma-
les that did not participate in the study was significantly
higher than that of those included in the study (p< 0.001)
(Table 3); therefore, we projected our crude prevalence
rate, and age- and sex-adjusted prevalence rates using
weighting and imputation procedures for the 1124 sub-
jects included in the study, rather than for the 1256 sub-
jects screened.

In all, 404 subjects in phase were suspected to have a
movement disorder (35.9%). In phase II, 273 of these

subjects with a suspected movement disorder were con-
tacted and 131 of them declined to participate in the
study for various reasons. In all, 134 (49.1%) of the 273
subjects with a suspected movement disorder were diag-
nosed with a movement disorder in phase II. A flowchart
of the study is shown in Figure 1. 

The most common movement disorder identified was
RLS. There were 161 subjects suspected of having RLS in
phase 1, and 60 of them (48 females, mean age: 54.2 ±
10.3 years) were diagnosed with RLS in phase 2. The dif-
ference in age between the RLS and non-RLS groups was
not statistically significant (p> 0.05).

In total, 199 suspected tremor cases were evaluated
by the movement disorder specialists in phase II and 56
(28.1%) were diagnosed with tremor (Figure 1). Among
these, 26 cases had physiological tremor, 21 had ET, six
had psychogenic tremor, two had enhanced physiological
tremor secondary to hyperthyroidism, and one had post-
stroke tremor. Mean age of the subjects with tremor was
59.8 ± 10.3 years. When the subjects were reassessed in
order to make definitive final diagnoses based on the vi-
deo records from phase III, there were no discrepancies
with the diagnoses made in phase II, only a few differen-
ces in tremor subtypes were noted. None of the subjects
diagnosed with ET had previously consulted a physician or
received treatment.

In all, 32 patients were suspected of bradykinesia, 17
of hypomimia, and 28 of rigidity during phase I of the
study. After assessment by specialists in phases II and III,
31% (n= 10) of the subjects suspected of having bradyki-
nesia, 30% (n= 5) of those suspected of having hypomi-
mia, and 32% (n= 13) of the suspected rigidity cases we-
re confirmed. Mean Hoehn-Yahr score of the cases was
stage II. 
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Table 3. Sociodemographic characteristics of the study subjects. Data were presented as n (%)

Subjects not Subjects Subjects
participatied included screened

(n= 132) (n= 1124) (n= 1256)

Sex* Female 10 (7.6%) 632 (56.2%) 642 (51.1%)

Male 121 (92.4%) 493 (43.8%) 614 (48.9%)

Age** 40-49 years 58 (44.3%) 507 (45.1%)

50-59 years 35 (26.7%) 296 (26.3%)

60-69 years 25 (19.1%) 201 (17.9%)

≥ 70 years 13 (9.9%) 121 (10.8%)

Chronic diseases** No 36 (27.5%) 328 (29.2%)

Yes 95 (72.5%) 797 (70.8%)

* p< 0.001, Pearson chi-square test.
** Not significant.
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Figure 1. Flowchart of the study. RLS: Restless leg syndrome, PD: Parkinson’s disease.

Subjects aged 40 years or older in
Orhangazi (n= 1256)

Unreached (n= 132)

Screening (n= 1124)PHASE I

PHASE II

PHASE III

Screening (n= 404)

Suspected movement disorder
detected in phase II (n= 273)

Those diagnosed with movement
disorder (n= 134)

Videotaped (n= 67)

Not videotaped (n= 9)

Movement disorders other than RLS (n= 76)

Subjects those were not evaluated (n= 131)

Those not diagnosed with movement disorder (n= 139)

Those without movement disorder (n= 720) (64.1%)

Those
with suspected movement 
disorder (n= 404) (35.9%)

Tremor (n= 56)
Parkinson (n= 14)

Hemifacial spasm (n= 4)
Dystonia (n= 2)

RLS (n= 60)
RLS + tremor (n= 1)

RLS + PD (n= 1)

FINAL DIAGNOSIS
Movement disorders (n= 134)

Physiologic tremor (n= 26)
Essential tremor (n= 21)

Psychogenic tremor (n= 6)
Secondary tremor (n= 3)

Atypical parkinsonism (n= 1)
Parkinson disease (n= 13)
Hemifacial spasm (n= 4)

Dystonia (n= 2)
RLS (n= 60)



Restless Leg Syndrome

The crude prevalence of RLS was 9.71% (Table 4).
Compared with the other age groups, 50-59-years-olds had
the highest prevalence of RLS (11.71%), although the dif-
ferences between groups were not statistically significant
(p> 0.05). RLS was 2.6 times more common in women
than in men (95% CI: 1.2-5.6). None of the patients diag-
nosed with RLS sought medical care for their complaints.
The incidences of comorbid atherosclerotic heart disease
and bronchial asthma were statistically significant, whereas
comorbidity with other diseases was not (p> 0.05).

Tremor

The crude prevalence of ET, enhanced physiological
tremor, and all types of tremor among people aged ≥ 40
years was 3.34%, 4.14%, and 9.0%, respectively (Table
4). ET was more common among 50-59-years old patients
(6.16%) and among patients ≥ 70 years old (9.13%), as
compared to the other age groups. The prevalence of en-
hanced physiological tremor was higher among patients
≥ 70 years (6.09 %), as compared with the other age gro-
ups; however, ET, enhanced physiological tremor, and all
tremor prevalence rates were not significantly different
between age groups or gender (p> 0.05). 

The incidences of comorbid high blood pressure, rhe-
umatological diseases, diabetes, and bronchial asthma
with ET and enhanced physiological tremor were signifi-
cant (p< 0.05). When the co-existence of ET and enhan-
ced physiological tremor with other movement disorders
was explored, only one case with enhanced physiological
tremor and RLS was identified.

Parkinson’s Disease

The third most common movement disorder observed
in the present study was Parkinson’s disease. In all, 13
subjects received a diagnosis of Parkinson’s disease and
one had atypical Parkinson’s disease (11 male, 3 female).
Mean age of all 14 subjects was 72.3 ± 13.0 years, while
that of the male subjects was 73.7 ± 0.4 years. Of these
14 cases, eight were diagnosed previously and the rema-
ining six were diagnosed while participating in the pre-
sent study. The most common comorbid chronic diseases

were atherosclerotic heart disease, high blood pressure,
and bronchial asthma (p< 0.05).

The age-adjusted prevalence rates of Parkinson’s dise-
ase according to age groups are presented in Table 4. Par-
kinson’s disease was more prevalent among subjects
aged > 70 years; among them, the prevalence of Parkin-
son’s disease was 1.22 times greater (95% CI: 1.07-1.35)
than in the other age groups.

The coexistence of ET and RLS with Parkinson’s dise-
ase, (p> 0.05) was not statistically significant; only one
Parkinson’s disease patient also had RLS. 

Among the other rare movement disorders suspected
during phase I, four subjects were suspected of having
dystonia and six were suspected of having hemi-facial
spasm. Based on the assessments during phases II and III,
dystonia was identified in two subjects (one post-stroke
hemi-dystonia and one focal extremity dystonia) and he-
mifacial spasm was identified in four subjects. The crude
prevalences of hemifacial spasm and dystonia were
0.82%, and 0.41%, respectively. None of the subjects
with hemifacial spasm had a history of Bell’s palsy.

DISCUSSION

The results of our study show that the most common
movement disorder in the Orhangazi district of Bursa was
RLS, followed by Parkinson’s tremor, ET, enhanced physi-
ological tremor, hemi-facial spasm, and dystonia. The cru-
de prevalences of ET, RLS, Parkinson’s disease, hemifacial
spasm, and dystonia were 3.34%, 9.71%, 2.23%, 0.82%,
and 0.41%, respectively. 

The literature contains a limited number of studies
concerning the prevalence of all movement disorders
(1,2,23,24); therefore, we think that the present study
contributes much needed additional data on the prevalen-
ce of movement disorders. 

It has been reported that the high prevalence rate of
RLS is primarily associated with increasing age (25-28). Se-
vim et al. reported that the prevalence of RLS in Turkey
was 3.9% (5). Although similar methods were used in the-
ir study and ours, our results showed a higher RLS preva-
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Table 4. Estimated prevalence rates of movement disorders with respect to age groups

40-49 years 50-59 years 60-69 years ≥ 70 years Total 

Tremor 3.97% 11.71% 12.63% 18.26% 9.0%

Essential tremor 0.0% 6.16% 4.51% 9.13% 3.34%

Psychogenic tremor 2.89% 4.93% 5.41% 6.09% 4.14%

Restless leg syndrome 8.66% 11.71% 9.02% 10.65% 9.71%

Parkinson disease 0.36% 0.62% 3.61% 12.18% 2.23%



lence rate. Sevim et al. conducted a study that included a
population group younger than ours, a difference that
might explain the variation in prevalence rates (5). 

The prevalence of RLS in Europe ranges between 5%
and 15%, while in Asia the range is considerably smaller
(0.1%-2.3%) (28-30). The prevalence of RLS in the present
study is higher than the prevalence in Asian countries and
is similar to the prevalence in Europe, which could be att-
ributed to ethnic, genetic, and environmental differences. 

The second most common movement disorder in our
study population was tremor. The prevalence of ET was
3.34% while that of enhanced physiological tremor was
4.14%. As the literature contains insufficient data on the
prevalence of tremor subtypes, our results could not be
compared with those of previous studies. 

The reported prevalence rates of ET vary between
0.005% and 22.0%, and a correlation between increased
age and high prevalence has been reported
(4,7,9,10,16,31). In the present study there wasn’t a cor-
relation between increased age and the prevalence of ET,
and ET was observed less frequently than Parkinson’s tre-
mor. These findings could be related to our methodology
and/or small sample. 

Our finding that chronic diseases, such as atheroscle-
rotic heart disease and asthma were statistically more pre-
valent in subjects with tremor and RLS may be related to
the advanced age of our sample. 

It is noteworthy that all the cases with ET and RLS we-
re diagnosed by the investigators. This shows that aware-
ness of movement disorders, especially ET and RLS,
among the general population and healthcare professi-
onals is low. This might either be the result of a lack of
knowledge about movement disorders or the fact that
symptoms do not affect every day activities in some pati-
ents and, therefore, they do not consult physicians. As
such, we think that both physicians and the general po-
pulation need to be educated about movement disorders.

The prevalence of Parkinson’s disease in the general
population has been reported to be between 50-
260/100.000, increasing markedly to 1.6% among the >
60-years-old population (32-35). There has been only one
Parkinson’s prevalence study carried out in Turkey; Torun
S et al. reported that the prevalence rate of Parkinson’s
disease was 111/100.000 (3). The prevalence of Parkinso-
nism in our study population was 2.2%. A significant inc-
rease in the prevalence of Parkinson’s disease over the
age of 70 has been reported in the literature (36-38). Alt-
hough we screened individuals over the age of 40, mean
age of the patients with Parkinsonism was 72.3 years,
which might explain the high prevalence of Parkinson’s di-
sease in our study group. 

It has been suggested that ET and RLS share a similar
pathogenesis with Parkinson’s disease and, therefore, the
coexistence of these diseases is frequent (20,39-41). In the
present study the coexistence of Parkinson’s disease with
other movement disorders was not significant. Previous
studies on the coexistence of Parkinson’s disease were per-
formed with patients that presented to hospitals and ref-
lect the results of tertiary centers. In contrast, the present
study was a population-based survey and, therefore, it is
difficult to compare our results with those of previous stu-
dies. Nonetheless, when considering the present study’s
results, the small study sample is a limiting factor. 

Variation in the prevalence of movement disorders is
generally attributed to the differences in methodologies
used by researchers (9,32). In the present study subjects
identified with at least one suspected symptom in phase
I were included in phase II for re-assessment and 35.8%
of all patients suspected of having symptoms were diag-
nosed with a movement disorder by the specialists. 

In the clinical literature RLS prevalence rates have be-
en determined based questionnaires or mails. It was re-
ported that based on questionnaires answered on the te-
lephone or by mail the RLS prevalence rate was 5.5%-
25%, whereas based on face-to-face assessment it was
2.3%-10.6% and with 2-phase face-to-face assessment it
was 0.1%-1.06%; this decrease in RLS prevalence rates
was significant (5,25,26,29). 

During the present study we observed that patients
newly diagnosed with a movement disorder were not
aware of their symptoms. Because of this we think that
face-to-face interviewing is a more sensitive method than
phone-based or mail-based questionnaire screening. We
also suggest that if screening is performed by a move-
ment disorder expert the results are more reliable. 

Major limitations of the present study were a small
study population, screening a limited geographical area of
Turkey, and not successfully contacting the entire propo-
sed study population. Nonetheless, to the best of our
knowledge this is the first epidemiological movement di-
sorder study to use video recordings. The use of both face-
to-face interviews and video recordings are the strengths
of our study. Our prevalence rates are in somewhere in the
wide range that has been reported before. We assume
that future studies using similar methods will narrow this
range and define the prevalence rates more precisely.

Bursa and the Orhangazi district are residential areas
that receive migration. Therefore it is plausible that popu-
lation from these regions may represent the demographic
composition of Turkey. 

In conclusion, the prevalence rates of movement di-
sorders observed in the present study constitute new
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and important data. The face-to-face interview method,
which is accepted as the gold standard technique for
epidemiological studies, was taken a step further by vi-
deotaping. This facilitated review of the subjects and
consensus diagnoses by the movement disorder speci-
alists. We think that this study design enhances the reli-
ability of our results. Larger and different regions should
be screened in future studies to contribute to these pre-
valence data.
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