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The Prevalence of Essential Tremor in Elderly Koreans

Essential tremor (ET) is one of the most common movement disorders. The prevalence of ET 
varies substantially among studies. In Korea, there is no well-designed epidemiological 
study of the prevalence of ET. Thus, we investigated the prevalence of ET in a community 
in Korea. Standardized interviews and in-person neurological examinations were performed 
in a random sample of the elderly aged 65 yr or older. Next, movement specialists 
attempted to diagnose ET clinically. People who showed equivocal parkinsonian features 
underwent dopamine transporter imaging using [123I]-FP-CIT SPECT, to differentiate ET 
from parkinsonism. A total of 714 subjects participated in this population-based study. 
Twenty six of these subjects were diagnosed as having ET. The crude prevalence of ET was 
3.64 per 100 persons. Age, gender, or education period were not different between the ET 
patients and the non-ET subjects. The prevalence of ET was slightly lower than those 
reported in previous studies. Further studies including more subjects are warranted.
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INTRODUCTION

Essential tremor (ET), characterized by action tremors, is the most common type of 
movement disorder (1). In the past, ET was not considered to be a primary health con-
cern. However, visible tremor can be a bothersome issue with regard to one’s social life. 
Furthermore, ET can be considered to be a physical handicap among elderly subjects. 
Therefore, many patients visit clinics to have ET treated and to receive an accurate di-
agnosis of their tremor. The pathogenesis of ET has yet to be elucidated clearly, and 
many types of tremor mimic ET and are manifested in other neurological disorders, 
such as Parkinson’s disease (PD) and drug-induced tremors. ET has bimodal peaks in 
connection with age at onset (2); the first peak is in late adolescence to early adulthood, 
and the second is in older adulthood. The prevalence of ET increases with age and be-
comes prominent after the age of 60 yr (3, 4). Estimates of the prevalence of ET vary 
substantially depending on the study (1). In Korea, there is no report of the prevalence 
of ET proved from well-designed epidemiological studies. In this study, we investigated 
the prevalence of ET in a community in Korea.

MATERIALS AND METHODS 

Study population 
This study was a part of the Korean Longitudinal Study on Health and Aging (KLoSHA), 
which is a population-based, prospective cohort study of elderly persons aged ≥ 65 yr 
in Korea (5). Subject collection for the KLoSHA was conducted between September of 
2005 and August of 2006 among the residents of Seongnam City in Korea. Seongnam 
City is one of the largest satellite cities of Seoul, Korea. The total population of Seong-
nam City was 931,019 in 2005, and 6.6% of the population was aged 65 yr or older. A 
simple random sample (N = 1,118) was drawn from the roster of 61730 individuals aged 
65 yr or older, who were residents of Seongnam on 1 August 2005, using random num-
ber generation of SPSS. All of the subjects were ethnic Koreans. The mean age of the 
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1,118 subjects was 76.3 ± 8.7 yr (range 65-99 yr), and there were 
701 men and 417 women. Our study included only non-institu-
tionalized individuals. All of the sampled subjects were invited 
to participate in the study by letter and telephone. Of the 1,118 
subjects, 714 agreed to participate in the baseline study of the 
KLoSHA (a response rate of 63.9%).

Study design 
All of the assessments were performed at Seoul National Uni-
versity Bundang Hospital, which is located in Seongnam City, 
Korea, during 2006 and 2007 after the subject collection step. In 
the baseline study of the KLoSHA, all participants were evalu-
ated by physicians and nurses with a detailed interview, includ-
ing a review of their medications, lifestyles and comorbidity 
rates. To assess general health status, standardized question-
naires included Korean version of the Consortium to establish 
a registry for Alzheimer’s disease assessment packet clinical as-
sessment battery, dementia care assessment packet, 36-item 
short-form health survey, Baltimore longitudinal study of aging 
(BLSA) activity questionnaire, the medical outcome study so-
cial support survey, nutritional screening initiative, BLSA weight 
history questionnaire, BLSA activities questionnaire, Canadian 
study of health and aging community questionnaire, activities-
specific balance confidence scale, performance-oriented as-
sessment of mobility problems in elderly patients, functional 
vision screening questionnaire, hearing handicap inventory for 
the elderly-short form, Korean activities of daily living scale, 
Korean instrumental activities of daily living scale, alcohol con-
sumption amount questionnaire, the Fagerstrom test for nico-
tine dependence (5). Laboratory tests comprised of complete 
blood count, liver function test, renal panel, lipid panel, coagu-
lation panel, iron panel, serologic test, thyroid function test, 
urine analysis, and electrocardiography (5). All of the assess-
ments were performed at Seoul National University Bundang 
Hospital, which is located in Seongnam. 
  During the initial phase of the present study, subjects were 
screened using symptom-based questions (See Appendix) (6). 
The questionnaire was found to be good in predicting parkin-
sonism. We previously conducted a study of the prevalence of 
PD using this questionnaire (7). The questionnaire includes an 
item to identify subjects with tremors: “Have you ever noticed a 
tremor of your hands, arms, legs or head?” However, this ques-
tionnaire was developed for screening PD, and furthermore, 
there are subjects who do not recognize their own body oscilla-
tions (8). To overcome these limitations, physicians conducted 
neurological examinations of all of the participants, regardless 
of whether they answered positively or negatively to this item. 
As the final phase of this study, those who were positive for tre
mor were examined by a movement disorder specialist, and a 
clinical diagnosis of ET was made using the ET diagnostic crite-
ria (9). Secondary causes of tremor were ruled out with labora-

tory tests, in this case the electrolyte panel and thyroid hormone, 
liver enzyme, serum copper and ceruloplasmin level tests. In 
addition, medications were checked and cases of drug-induced 
tremors were excluded. To differentiate from tremor disorders 
like PD, the subjects with equivocal parkinsonian features, such 
as reduced facial expressions, resting tremor, and reduced arm 
swing, underwent dopamine transporter (DAT) imaging, using 
[123I]-FP-CIT SPECT, to differentiate those features from parkin-
sonism (7). DAT is located in the presynaptic dopaminergic 
nerve terminals. In PD, damage to dopaminergic neurons is 
clearly visualized by reduced uptake of [123I]-FP-CIT, but in ET, 
DAT images are normal.

Statistical analysis 
The prevalence of ET was calculated and stratified by gender 
and age (65-69 yr, 70-74 yr, 75-79 yr, and 80 yr old or over). Nine-
ty-five percent confidence intervals (CIs) for each prevalence 
estimate were derived using exact methods for a binomial pa-
rameter. The prevalence estimates were adjusted by age and 
gender with regard to the population aged 65 and over in the 
Seongnam City district in order to estimate the overall preva-
lence rates in the district. Standardized prevalence rates for el-
derly Koreans were also estimated using a direct standardiza-
tion method in which the prevalence rates were adjusted by age 
and gender to the total Korean population, as given in the 2005 
national census. Statistical analyses were performed using SPSS 
version 15.0. 

Ethics statement
The subjects were fully informed regarding their participation 
in the study, and written informed consent was obtained from 
the subjects themselves or from their legal guardians. This study 
was approved by the institutional review board of Seoul Nation-
al University Bundang Hospital (IRB No. B-0508/023-003).

RESULTS

A total of 714 subjects participated in this population-based 
study (response rate = 63.9%). Table 1 shows the demographic 
characteristics of the 714 subjects, including their age, gender 
and education. A total of 127 subjects responded ‘yes’ to the 
tremor item on the questionnaire. Among those subjects who 
responded negatively to this item, the neurological examina-
tions detected five additional subjects with tremors (Fig. 1). In 
the total of 132 subjects with tremors, 22 subjects were diagnos
ed as having ET according to the ET diagnostic criteria (9). The 
five additional subjects found on physician’s neurological ex-
amination to have previously unnoticeable tremor were diag-
nosed as ET by visible and persistent postural tremor and its 
history. In the 132 subjects, 96 subjects were diagnosed as hav-
ing physiologic tremor because their tremor was transient and 
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Table 2. Characteristics of the subjects with essential tremor and without essential 
tremor

Parameters ET group Non-ET group Statistics† 

Number 26 688
Age (yr) 70.9 ± 4.6 72.0 ± 5.7 0.841
Gender (women, %) 53.8 58.3 0.203
Education (yr)   8.8 ± 3.9   7.6 ± 8.8 0.992

*P < 0.05; †F for continuous variables and chi square for categorical variables.

Table 1. Demographic characteristics of the Korean Longitudinal Study on Health and 
Aging

Parameters Men Women  Total

Total 299 (100.0) 415 (100.0) 714 (100.0)
Age (yr)
   65-69
   70-74
   75-79
   ≥  80

138 (46.2)
99 (33.1)
41 (13.7)
21 (7.0)

169 (40.7)
118 (28.4)
77 (18.6)
51 (12.3)

307 (43.0)
217 (30.4)
118 (16.5)
72 (10.1)

Education (yr)
   0
   1-6
   ≥  7

16 (5.4)
67 (22.4)

216 (72.2)

132 (31.8)
147 (35.4)
136 (32.8)

148 (20.7)
214 (30.0)
352 (49.3)

not lasting, highly emotion-related, not interfering with activi-
ties, and of irregular amplitude and frequency. In the 132 sub-
jects, 14 subjects underwent DAT imaging, [123I]-FP-CIT SPECT, 
because they showed suspected bradykinesia (11 subjects), a 
festinating gait in one subject, equivocal rigidity in one subject, 
and resting tremor in one subject. Twelve of them showed nor-
mal DAT density, excluding a diagnosis of PD (7). Among those 
12 subjects, four were diagnosed as having ET; three of the four 
ET patients had suspicious bradykinesia, and the other one had 
equivocal rigidity. Finally, 26 subjects were diagnosed with ET 
(M:F = 12:14). The four ET subjects confirmed to have normal 

DAT density underwent a follow-up examination to determine 
whether suspicious extrapyramidal signs had evolved into overt 
parkinsonism. After a six-year follow-up, none of them showed 
overt parkinsonism. 
  As shown in Table 2, we compared demographic data among 
the patients with ET (the ET group) and the patients without ET 
(the non-ET group). Age, gender, and education period did not 
differ between the ET and non-ET groups. In the population 
aged less than 80 yr, the prevalence of ET ranged from 3.23 to 
4.24, showing similarity between the age categories (Table 3). 
The overall crude prevalence of ET was 3.64 per 100 persons. 
The prevalence adjusted to the Seongnam City population and 
standardized to the Korean population for age and gender was 
similar to the overall crude prevalence. 

Fig. 1. Flow chart showing the study process and results. In the 132 subjects in total with tremor, 14 subjects underwent [123I]-FP-CIT SPECT. Twelve of them showed normal 
dopamine transporter density. Among them, four subjects were diagnosed as ET. The others were diagnosed as having drug-induced parkinsonism (n = 2), enhanced physiolog-
ic tremor due to hyperthyroidism (n = 1), and frontal gait disorder (n = 5).

Screening questionnaire - tremor item

Essential 
tremor: 4

Parkinson’s 
disease: 2

Drug-induced 
parkinsonism: 2 

Enhanced 
physiologic tremor: 1

Frontal gait  
disorder: 5

Essential tremor: 22

Physiologic tremor: 96

Movement disorder specialist’s examination

Laboratory tests, [123I]-FP-CIT SPECT

Physician’s neurological examination

Yes (n= 127) → 127 tremor, positive
No (n= 587) → 5 tremor, positive 

132 subjects

14 subjects
[123I]-FP-CIT SPECT

Yes: 127 subjects No: 587 subjects

714 subjects

Baseline study: life style, comorbidity, etc.
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DISCUSSION

In this study, a questionnaire and in-person neurological evalu-
ations were utilized to investigate all possible ET cases, and sub-
jects with equivocal parkinsonian features underwent [123I]-FP-
CIT SPECT to reduce the risk of misestimating the prevalence 
of ET. We found that the overall crude prevalence of ET was 3.64 
per 100 persons aged 65 yr or older in a community in Korea. 
The prevalence standardized to the Korean population was sim-
ilar to the overall crude prevalence, 3.47 per 100 persons aged 
65 yr or older. 
  The regional variability of the prevalence of ET varies widely. 
In North American persons aged 65 yr or older, it has been re-
ported that the prevalence of ET is 40.2 per 1,000 (10), or 5.5% 
(4). In a door-to-door survey performed in Bombay, India, the 
prevalence of ET was 5049.0 in 100,000 persons aged 70 to 79 
and 6919.3 in 100,000 persons aged 80 and over (11). In a door-
to-door survey done in the Bidasoa region of Spain, the age-ad-
justed prevalence in people 65 yr or older was found to be 4.8 
per 100 persons (12). The prevalence of ET reported from Mer-
sin, Turkey, was 4.0% in persons aged more than 40 yr (13). The 
crude prevalence of ET in our study, 3.64 per 100 persons aged 
65 yr or older, is slightly lower than the rates in other studies. 
Factors that cause this variability may include differences in the 
characteristics of populations, such as ethnic and age differen
ces; different diagnostic criteria, study designs, and sample siz-
es; a low sensitivity level of screening questionnaires; and the 
fact that some tests were done by non-specialized examiners. 
Studies performed in Israel and Singapore reported much low-
er prevalence rates. In the Northern District of Israel, the preva-
lence rates of ET and PD were investigated in 900 persons aged 
65 yr or older (14). The prevalence of ET was 0.78 per 100 per-
sons, while that of PD was 1.44. The authors suggested that this 
unusually low ET prevalence may stem from methodological 
variations. In a community-based survey conducted in Singa-

pore, the prevalence rate of ET was 2.37 per 1,000 in persons 
aged 50 yr and above (15). An increased prevalence of ET with 
advancing age has been reported (3, 4, 10, 16). In our study, ET 
prevalence did not show an increase in persons aged over 80 yr. 
This discrepancy can be attributed to the small number of sub-
jects aged more than 80 yr. A significant number of the persons 
of an advanced age live in an institution, and this factor may 
have prevented very old individuals from participating in this 
study. Further studies including more subjects of an advanced 
age are therefore needed.
  Together with regional variability, ethnic differences are also 
found to be related to the prevalence of ET. In the United States, 
the prevalence of ET was found to be 1.7% in Caucasians and 
0.4% in African Americans in persons aged 65 yr or over from 
four communities (17). In Northern Manhattan in New York, 
the prevalence of ET was 3.1% in non-Hispanic whites, 5.9% in 
non-Hispanic African Americans, and 7.3% in Hispanics (4). 
The variable prevalence rates in ethnic groups in the same re-
gion suggest a susceptible genotype existing in each ethnic group. 
Risk gene variants that cause ET have in fact been reported (18-
23). Although the present study investigated only the prevalence 
of ET in one ethnic group in Korea, further studies could begin 
here with the goal of elucidating the genetic causes of ET in the 
Korean population.  
  Our study reported the prevalence of ET in Seongnam City, 
Korea. We attempted to improve the diagnostic accuracy of the 
study using a questionnaire and in-person neurological exami-
nations of all participants, along with [123I]-FP-CIT SPECT. The 
crude prevalence of ET was 3.64 per 100 persons, which was 
slightly lower than the rates found in previous studies. Limita-
tions of our study include a small sample size, especially with 
regard to the oldest age category. Further studies including more 
subjects are thus warranted. 
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Appendix. Questionnaire for the detection of tremor and parkinsonism (reference 6)

  (1)	�Have you noticed that you become more clumsy or have more difficulty with tasks that involve fine hand control: for example, doing up your buttons, using a screwdriver, 
but not caused by rheumatism, arthritis, or strokes?

  (2) Has your handwriting changed and become smaller compared to when you were young?
  (3) Do you feel you move more slowly or stiffly?
  (4) Do you walk with a stooped posture?
  (5) Have you noticed that you don’t swing your arms when you walk as much as you used to?
  (6) Do you find it difficult to start walking from a standstill or have difficulty in stopping suddenly when you want to?
  (7) Have you noticed a tremor of your hands, arms, legs, or head?
  (8) Do you have a lack of facial expressions or tend to drool with your mouth half-open?
  (9) Have you noticed that your voice has become softer or more monotonous?
(10) When you turn, do you lose balance or do you need to take quite a few steps to turn right around?
(11) After you sit down, do you find it difficult to get up again?


