Electronic supplementary material:

The online version of this article contains supplementary material.

journal of

glebal

health

© 2021 The Author(s)
JoGH © 2021 ISGH

Cite as: Song P, Zhang Y, ZHa M, Yang Q, Ye X, Yi Q, Rudan [; Global Health
Epidemiology Reference Group (GHERG). The global prevalence of essential tremor,
with emphasis on age and sex: A meta-analysis. ] Glob Health 2021;11:04029.

The global prevalence of essential
tremor, with emphasis on age and
sex: A meta-analysis

Peige Song'?, Yan Zhang?,
Mingming Zha*, Qingwen
Yang*, Xinxin Ye!, Qian Yi',
Igor Rudan®; on behalf of the
Global Health Epidemiology
Reference Group (GHERG)

'School of Public Health, Zhejiang
University School of Medicine,
Hangzhou, Zhejiang, China
Women'’s Hospital, Zhejiang
University School of Medicine,
Hangzhou, Zhejiang, China
SFaculty of Life Science and Medicine,
Kings College London, London, UK
“Medical School Southeast University,
Nanjing, Jiangsu, China
°Centre for Global Health, Usher
Institute, University of Edinburgh,
Edinburgh, UK

Background Essential tremor (ET) is one of the most common neurological disor-
ders that impairs quality of life and leads to disability and social handicap. It was
estimated that approximate 0.9% of people worldwide were affected by ET. The
last decade has seen new investigations on the epidemiology of ET, enabling us to
provide an up-to-date estimation of ET prevalence, with emphasis on age and sex.

Methods We searched PubMed, Medline, Embase and Global Health for studies
that reported the prevalence of ET in the general population. Potential sources
of heterogeneity were examined by age-adjusted meta-regression. The age- and
sex-specific prevalence of ET was constructed with a multilevel mixed-effects me-
ta-regression.

Results A total of 29 articles were included in our systematic review and me-
ta-analysis. The prevalence of ET increased dramatically with advancing age, where
the prevalence estimate in people aged under 20 years was 0.04% (95% confi-
dence interval [CI] =0.00-0.29) and that in elderly aged 80 years and above was
2.87% (95% CI=1.07-7.49). ET was consistently more common in males than
in females. In 2020, the overall prevalence of ET in the general population was
0.32% (95% CI=0.12-0.91), and the prevalence was higher in males (0.36%,
05% CI=0.14-1.03) than in females (0.28%, 95% CI=0.11-0.79). In 2020, the
number of people affected by ET was 24.91million (95% CI=9.51-70.92), among
whom 56% were males.

Conclusions This study provides an up-to-date estimation of ET prevalence in the
general population throughout the whole life span, with emphasis on age and sex.
The adoption of an internationally acknowledged diagnostic strategy is prompted
in future epidemiological investigations.
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Essential tremor (ET), primarily characterised by a rhythmic oscillation of agonist
and antagonist muscle groups, is one of the most common neurological disorders
[1-3]. ET generally involves head, vocal cords and lower limbs, with a variable fre-
quency of 4-12Hz [4,5]. The traditional conception of ET being a relatively mono-
symptomatic clinical disorder has been challenged by collective evidence [6,7]. Ac-
cording to the 2018 consensus statement on tremor disorders by the International
Parkinson and Movement Disorder Society, ET has been established as a heteroge-
neous disorder [4,6].
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ET affects people of all ages and has a bimodal distribution of age at onset, respectively peaking at the second
and sixth decades [2,8]. Although ET is generally regarded as a benign neurological disorder, a wide range of
symptoms and comorbidities, including but not limited to intention tremor, gait ataxia, cognitive abnormal-
ities, anxiety and depression, could accumulate as ET progresses, leading to impaired quality of life, disabili-
ty and social handicap [9,10]. From both the clinical and public health perspectives, reliable estimates of ET
prevalence are desirable for guiding adequate treatment, prevention and management.

A systematic review of global prevalence data published up to 2009 was conducted by ED Louis and colleagues
in 2010, suggesting that ET affected approximately 0.9% of the world population [3]. Marked heterogeneity
between the reported ET prevalence worldwide was noted, largely due to variations in the investigated sample
(such as age, sex, ethnicity), case definition and diagnostic approaches, etc. [3,6]. Since then, a growing body
of epidemiological investigations on ET has become available during the last decade [11-14]. Until recently,
the valuable report by ED Louis and colleagues still serves as by far the best source of quantitative information
on the worldwide prevalence of ET, highlighting the need for an updated systematic review and meta-analy-
sis of this topic.

In this study, we conducted an updated systematic review of population-based studies that reported the prev-
alence of ET in the general population. The primary aim of our study was to determine the global prevalence
of ET in the general population based on current evidence. Furthermore, we sought to identify potential asso-
ciated factors of ET, and to establish the age- and sex-specific prevalence and cases of ET in 2020.

METHODS
Search strategy and study selection

This systematic review was performed and reported in accordance with the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analysis (PRISMA) [15]. The review protocol was registered online on PROSPERO
a prior (CRD42020203979).

By systematically searching four bibliographic databases, namely PubMed, Medline, Embase and Global Health,
two authors (MZ and QY) independently identified cross-sectional and longitudinal studies published between
January 2000 and December 2019 that reported the prevalence of ET in the general population. Search terms
related to ET (“essential tremor”) and prevalence (“prevalence” or “epidemiology”) were combined without
language limitations (see Table S1 in the Online Supplementary Document for the complete search strate-
gies). In addition, the authors screened the reference lists of relevant systematic reviews to complement the
database searches.

Two authors (MZ and QY) independently screened the titles and abstracts of all records, and then reviewed
full-texts of all potentially relevant articles to determine eligibility. Studies met inclusion criteria if they were
conducted in a sample that was representative of the general population and reported the prevalence of ET
(sample size and cases). The study design and diagnostic approaches should have been clearly addressed. Stud-
ies were excluded if they were confined to a purposely-selected sample (cognitively impaired patients, people
with Parkinson disease, etc.). Multiple publications of the same investigation were compared, and the one with
the most comprehensive results was chosen. Discordant results were resolved by discussion between the two
authors or by consulting a senior author (PS).

Data extraction and quality assessment

Three authors (YZ, MZ and QY) independently extracted and cross-checked data from the included arti-
cles using a standardised data extraction form. Characteristics of study (authors, publication year, study lo-
cation, country, World Health Organization [WHO] region, World Bank [WB] region, study period, sam-
pling method, study design) and participants (age range and average age, female proportion, sample size),
diagnostic approaches and definitions of ET were collected. Prevalence data, including sample size, ET cases
and reported prevalence, were abstracted by age group and sex when available. The WHO regions includ-
ed African Region (AFR), Region of the Americas (AMR), South-East Asia Region (SEAR), European Region
(EUR), Eastern Mediterranean Region (EMR) and Western Pacific Region (WPR), and the WB regions in-
cluded high-income countries (HIC) and low- and middle-income countries (LMIC). For studies where the
investigation years were not available, we assigned them as five years before publication, based on the aver-
age time lag between investigation and publication from articles with available information (Table S2 in the
Online Supplementary Document).
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The same three authors evaluated and cross-checked the quality of all included articles independently, accord-
ing to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guideline [16]. The
quality assessment included five domains, namely, sample population, sample size, participation rate, outcome
assessment, and analytical methods (Table S3 in the Online Supplementary Document). The quality score in
each domain ranged from zero to two, and the total score represented the overall bias risk.

Statistical analysis

In our data extraction stage, one single article might contribute multiple data points (age- or sex-specific prev-
alence). To best take into account the effect of sample size and fit this hierarchical data structure, we adopted
a multilevel mixed-effects meta-regression, with sample size as the weights and the combination of study iden-
tification and country identification as the random effect u [17-19]. To investigate whether the prevalence of
ET varied across different sample characteristics, we first conducted an age-adjusted meta-regression. The a
priori selected cluster-level factors included age, sample size, sex (or proportion of female participants), inves-
tigation year, study setting (rural or urban), WHO region, WHO region, study design (one-phase, two-phase
or three-phase), and participants that were examined (all subjects or the screened positive subijects).

PAPERS

According to the abovementioned models, age, sex and sample size were found to be significantly associated
with ET. Given that:

prevalence=P=(ET cases)/(number of participants)
Then, the prevalence estimates were first stabilised by the logit transformation,
logit(p)=In[p/(1—p)] =In(odds) = o+ [31 XX, + [32 XX+ .. U
The prevalence of ET was established as a function of age and sex:
logit(p) =a+ B, xAge + B, x Female proportion+u,

Then,
Prevalence=P= e(a +B1x Age+P2x Female proportion + ul)/ [ 1+ e(a +B1x Age+P2x Female proportion + ut)]

Finally, the numbers of people living with ET were generated by multiplying the estimated age- and sex-spe-
cific prevalence rates by the corresponding world populations in 2020, available from the United Nations Pop-
ulation Division (UNPD) [20].

All analyses were performed using R, version 3.3.0 (R Foundation for Statistical Computing, Vienna, Austria).
The significance level was set as P<0.05 in two-sided tests for all analyses.

771 records identified through database searching RESULTS
» PubMed (n=186) > Embase (n=278)
» Medlinei(n=271]) p-GIaalHEaI(1~36) Study selection and characteristics
% 407 duplicates removed | Figure 1 outlines the selection process for the included ar-
ticles. The initial bibliographic data set searches returned
364 records screened through titles 771 records, 29 of which were included in our meta-anal-
dab ) . .
and abstracts ysis. These 29 articles, published between 2001 and 2019,

' involved a total of 320668 participants and 2250 cases in
288 irrelevantrecords excluded | ) 3 ountries (Brazil, China, Denmark, India, Israel, Italy,
South Korea, Nigeria, Singapore, Spain, Tanzania, Turkey,

76 full-text almi)lels assessed for and the United States). Most of the included articles were
eligibility . . . . .

based on two-phase investigations (screening question-
46 articles excluded naire followed by neurological evaluation, n=21, 72.4%),

» 1 unclear assessment methods or h . . . . ..
definitions of ET: conducted the diagnostic evaluation in screen-positive
> Zi:l:’l;‘t’i‘;ffse" ET in the general subjects (n=19, 65.6%), and with a quality score of six
> 7without numerical prevalence or above (n=26, 89.7%). The diagnoses in the included

estimates; . ..

S Vimiiaglepublicationofiestme articles were all made by or under the supervision of neu-
Investigation rologists or movement disorder specialists. The detailed

characteristics and quality appraisal of the identified ar-
ticles are provided in Table S$4-S5 in the Online Supple-
Figure 1. Flowchart of study selection. mentary Document.

30 articles providing prevalence data on ET
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Meta-regression

According to the age-adjusted meta-regression models (Table 1), advancing age was found to be positively as-
sociated with the prevalence of ET, while the prevalence of ET was lower in females than in males (as indicated
by both the variables “female proportion” and “sex”). In addition, larger investigations tended to yield lower
prevalence estimates, with sample size being negatively associated with the prevalence of ET in our age-ad-
justed models. However, the prevalence of ET did not significantly differ between rural and urban settings, or
among different WB and WHO regions. Moreover, no secular trend in the prevalence of ET was revealed, and
study design (one-, two- and three-phase) and diagnostic strategy (in all subjects or only in screened positive
subjects) did not seem to have a significant influence on the reported prevalence of ET.

Table 1. Age-adjusted meta-regression models of cluster-level factors related to the prevalence of ET (logit form)

NUMBER OF NUMBER OF

MODERATOR i SR ] 95% Cl P-VALUE
Age 29 160 0.0534 0.0489 t0 0.0578 <0.0001
Sample size (per 1000) 29 160 -0.0265 -0.0400 to -0.0129 <0.0001
Investigation year* 29 160 -0.0268 -0.0910 to 0.0374 0.4130
Female proportion 29 160 -0.1538 -0.2609 to -0.0466 0.0049
Sext

Female 21 64 Reference

Male 21 64 0.1562 0.0490 to 0.2634 0.0043
Setting

Urban 11 64 Reference

Rural 7 31 -1.1013 -2.3803 t0 0.1777 0.0915
‘WB region

HICs 12 64 Reference

LMICs 17 96 0.2293 -1.3289 to 1.7875 0.7730
‘WHO region

WPR 6 35 Reference

AFR 2 8 -1.1402 -3.9409 to 1.6604 0.4249
AMR 3 14 0.6896 -2.0360 to 3.4151 0.6200
EUR 15 78 0.6125 -1.5419 10 2.7670 0.5774
SEAR 3 25 -0.3832 -3.6722 10 2.9058 0.8194
Study design

One-phase 4 17 Reference

Two-phase 21 128 -0.0401 -1.1733 to 1.0930 0.9447
Three-phase 3 14 -0.4469 -2.2660 to 1.3723 0.6302
Who were examined

All subjects 8 49 Reference

Screened positive subjects 19 101 0.2091 -0.8266 to 1.2448 0.6924

ET — essential tremor, WB — World Bank, HIC — high income country, LMIC — low- and middle-income country, WHO — World Health
Organization, WPR — Western Pacific Region, AFR — African Region, AMR — Region of the Americas, EUR — European Region, SEAR —
South-East Asia Region

*Calendar year.

1The effect of sex was estimated based on studies where sex-specific prevalence was available.

Age- and sex-specific prevalence and the number of cases of ET in 2020

Based on 160 data points from the included articles, the relations of age and sex to the prevalence of ET were
established (Figure 2). Males consistently had higher prevalence rates than females over the whole life span.
In both sexes, the prevalence of ET gradually but slowly increased with advancing age before middle age, start-
ing from less than 0.05% in young people under 20 years of age (0.04%, 95% CI=0.01-0.35, in males and
0.03%, 95% CI=0.00-0.23, in females). From 60 years of age onwards, this increasing trend started to become
dramatically pronounced, reaching 3.48% (95% CI=1.32-8.88) and 2.49% (95% CI=0.92-6.61) in elderly
men and women aged 80 years and above respectively. After applying the demographic structure in 2020 (Ta-
ble 2 and Figure 3), the overall prevalence of ET in the general population was 0.32% (95% CI=0.12-0.91),
and the prevalence was higher in males (0.36%, 95% CI=0.14-1.03) than in females (0.28%, 95% CI=0.11-
0.79). In 2020, the number of people affected by ET was 24.91million (95% CI=9.51-70.92), among whom
56% were males.
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Figure 2. Age- and sex-specific prevalence of essential tremor based Figure 3. Estimated prevalence and cases of essential tremor in 2020,
on available data points from the included articles, with 95% by age group.

confidence intervals (CI).

Table 2. Estimated age- and sex-specific prevalence and cases of ET in 2020

AGE GROUP PREVALENCE (%, 95% Cl) CASES (MILLION, 95% Cl)

(YEARS) Male Female Overall Male Female Overall
0.04 0.03 0.04 0.59 0.38 0.97
<20
(0.01-0.35) (0.00-0.23) (0.00-0.29) (0.08-4.68) (0.05-2.90) (0.13-7.58)
0.10 0.07 0.09 0.64 0.41 1.04
20-29
(0.02-0.53) (0.01-0.35) (0.02-0.44) (0.12-3.26) (0.08-2.03) (0.21-5.29)
30-39 0.18 0.13 0.16 1.08 0.71 1.79
) (0.05-0.71) (0.03-0.47) (0.04-0.60) (0.28-4.18) (0.19-2.68) (0.47-6.86)
0.33 0.23 0.28 1.64 1.10 2.73
40-49
(0.11-1.00) (0.08-0.66) (0.09-0.83) (0.55-4.89) (0.38-3.20) (0.92-8.08)
0.59 0.40 0.50 2.46 1.70 4.16
50-59
(0.24-1.45) (0.17-0.97) (0.21-1.21) (1.00-6.02) (0.71-4.06) (1.71-10.09)
1.06 0.73 0.89 3.03 2.22 5.25
60-69
(0.48-2.32) (0.33-1.57) (0.40-1.94) (1.37-6.65) (1.02-4.81) (2.39-11.46)
70-79 1.86 1.28 1.54 2.63 2.18 4.81
(0.82-4.13) (0.57-2.85) (0.68-3.43) (1.17-5.86) (0.97-4.86) (2.14-10.72)
3.48 2.49 2.87 1.94 2.22 4.16
>80
(1.32-8.88) (0.92-6.61) (1.07-7.49) (0.73-4.96) (0.82-5.90) (1.55-10.85)
0.36 0.28 0.32 14.01 10.90 2491
Overall
(0.14-1.03) (0.11-0.79) (0.12-0.91) (5.31-40.49) (4.20-30.43) (9.51-70.92)

ET — essential tremor, CI — confidence interval

DISCUSSION

This systematic review and meta-analysis of 29 articles published from 2001 to 2019 provided a comprehensive
and up-to-date assessment of the prevalence of ET worldwide. Based on a substantial number of data points
from included articles, we revealed that the prevalence of ET increased with advancing age, predominantly in
elderly aged 60 years and above. Moreover, ET was found to be consistently more common in males than in
females across the whole life span. In 2020, the global prevalence of ET was 0.32% in the general population,
ranging from 0.04% in people under 20 years to 2.87% in those aged 80 years and above. The total number
of people suffering from ET worldwide was 24.91 million in 2020.

The previous systematic review and meta-analysis by ED Louis and colleagues reported a pooled ET preva-
lence of 0.9%, which was much higher than our prevalence estimate of 0.32%. As revealed in our meta-regres-
sion and widely in previous investigations, the prevalence of ET increased exponentially with advancing age
[3,21,22]. Given that more than half of the included studies in the meta-analysis by ED Louis and colleagues
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were conducted in middle-aged (=40 years) or elderly (=60 years), it is therefore not surprising to observe a
relatively higher than expected ET prevalence by their estimation. The great variety of reported ET prevalence
according to age group leads to the necessity of an age-specific estimation in data synthesis, which led to the
initiation and then became the most obvious merit of our study. Apart from age, the sex difference in ET prev-
alence is a topic of both clinical and public health interests. Several previous investigations have revealed no
sex differences in ET prevalence, while some others demonstrated that the prevalence was higher in males
than in females [3,5]. ET disproportionally affect different regions of the body between sexes, with head and
voice tremor being more frequent among females and postural hand tremor being more common and more
severe among males [23]. After controlling the effect of age, a significantly higher prevalence of ET in males
was revealed in our study, which is consistent with findings in previous primary investigations, especially in
the paediatric population [3,24]. This phenomenon might be resulted by the impact of sex chromosomes and
sex hormones [23,25]. Moreover, the possible pathological associations between ET and Parkinson disease
and the fact that Parkinson disease is more frequent in males might also accumulate more ET cases in males
than in females [26].

To the best of our knowledge, this study provides the first age- and sex-specific prevalence estimates of ET
throughout the whole life span, based on up-to-date epidemiological evidence. Benefiting from our compre-
hensive search strategy, we included 29 articles published after 2000. The sufficient data points from the in-
cluded articles guaranteed our availability to construct the age- and sex-specific prevalence estimates of ET, and
ensured the power of our statistical analyses. Another strength of our study was the representativeness of our
estimates of the whole population. After controlling for the effect of age, other cluster-level factors, including
setting (urban vs rural), WB region, WHO regions, study design (one-, two- and three-phase) and even diag-
nostic strategy (in all subjects or only in screened positive subjects) did not seem to influence the prevalence
of ET significantly, reinforcing the predominant role of age as the greatest driver of ET [21].

Several potential limitations should be considered when interpreting the results of our study. First, the major-
ity of our included articles were based on two- or three-phase investigations and only conducted neurological
examinations in screen-positive subjects. Although our meta-regression did not indicate study design and di-
agnostic strategy as significant associated factors, we could not fully rule out the heterogeneity introduced by
variations in studies with different designs. Despite the fact that the diagnoses of ET in the included articles
were all made by or confirmed by neurologists or movement disorder specialists, an underestimation could
still be possible given the questionnaire-based screening during the first phase of case ascertainment might
have omitted a number of positive cases. In line with studies on other neurological disorders, such as Tourette
syndrome and epilepsy, epidemiological investigations involving larger sample sizes tend to report relatively
lower prevalence [27,28]. Second, to lower the effect of outliers with small sample sizes, we weighted contrib-
uting data points by sample size. Since larger investigations generally adopted two- or three-phase study de-
signs without a throughout assessment of all participants, overweighting larger studies might bring underesti-
mated prevalence. Third, we only evaluated the effects of a limited number of variables that were commonly
available in the included articles, many unexamined factors, such as ethnicity, ET subtype, age-of-onset, might
have contributed to the heterogeneity among included studies. A better understanding of the epidemiological
distribution of ET across the world should involve more covariates, when relevant evidence becomes available
in the foreseeable future.

The findings in our study have both clinical and public health implications. The lack of agreed and shared
tools and definitions in studies on ET has been highlighted, emphasising the need for adopting an interna-
tionally acknowledged diagnostic approach in future epidemiological investigations in ET [4]. Moreover, new
epidemiological studies should try to address different subtypes of ET, if possible. Considering that older
adults, and men more than women, are at a substantially higher risk of ET compared to their younger coun-
terparts, more attention to clinical diagnostics and treatment should be given to this population once the
symptoms of ET appear.

CONCLUSIONS

In conclusion, our study provides a comprehensive estimation of ET prevalence to date, with emphasis on age
and sex. ET became more common with advancing age, especially in elderly. Males were more likely to have
ET than females. The adoption of an internationally acknowledged diagnostic strategy is prompted in future
epidemiological investigations. Given the prominent role of ageing in the development of ET and the global
ageing context, more people affected by ET are expected in the foreseeable future.

2021 « VoL. 11 « 04028 6 www.jogh.org ¢ doi: 10.7189/jogh.11.04028



Global prevalence of essential tremor

Funding: None.

Authorship declaration: PS formulating the research question. IR and PS designed the study and methods. YZ, MZ and
QY (Qingwen Yang) contributed to the literature review and extracted data. XY and QY (Qian Yi) checked data. PS and
IR analysed data. PS prepared the first draft with important contributions from IR. All authors interpreted results, com-
mented on drafts of the paper and approved the final version.

N Competing interests: IR is co-Editor-in-Chief of the Journal of Global Health. To ensure that any possible conflict of in-
terest relevant to the journal has been addressed, this article was reviewed according to best practice guidelines of inter-
national editorial organisations. The author completed the ICMJE Unified Competing Interest form (available on request
from the corresponding author). The authors declare no competing interests.

Additional material
Online Supplementary Document

PAPERS

1 Louis ED. Essential tremor. Lancet Neurol. 2005;4:100-10. Medline: 15664542 doi:10.1016/S1474-4422(05)00991-9
2 Haubenberger D, Hallett M. Essential tremor. N Engl ] Med. 2018;378:1802-10. Medline:29742376 doi:10.1056/NE-
JMcpl707928
3 Louis ED, Ferreira JJ. How common is the most common adult movement disorder? Update on the worldwide prevalence of
essential tremor. Mov Disord. 2010;25:534-41. Medline:20175185 doi:10.1002/mds.22838
4 Bhatia KP, Bain P, Bajaj N, Elble RJ, Hallett M, Louis ED, et al. Consensus Statement on the classification of tremors. from
the task force on tremor of the International Parkinson and Movement Disorder Society. Mov Disord. 2018;33:75-87. Med-
1ine:29193359 doi:10.1002/mds.27121
5 Meoni S, Macerollo A, Moro E. Sex differences in movement disorders. Nat Rev Neurol. 2020;16:84-96. Medline:31900464
doi:10.1038/s41582-019-0294-x
6 Louis ED. The evolving definition of essential tremor: what are we dealing with? Parkinsonism Relat Disord. 2018;46:587-91.
Medline:28747280 doi:10.1016/.parkreldis.2017.07.004
7 Benito-Leon J, Louis ED. Essential tremor: emerging views of a common disorder. Nat Clin Pract Neurol. 2006;2:666-78. Med-
line:17117170 doi:10.1038/ncpneuro0347
8 LouJ-S, Jankovic J. Essential tremor: clinical correlates in 350 patients. Neurology. 1991;41:234. Medline:1992367 doi:10.1212/
WNL.41.2_Part_1.234
9 Lorenz D, Schwieger D, Moises H, Deuschl G. Quality of life and personality in essential tremor patients. Mov Disord.
2006;21:1114-8. Medline:16622851 doi:10.1002/mds.20884
10 Louis ED, Okun MS. It is time to remove the ‘benign’from the essential tremor label. Parkinsonism Relat Disord. 2011;17:516-
20. Medline:21486707 doi:10.1016/j.parkreldis.2011.03.012
11 Barbosa MT, Caramelli P, Cunningham MCQ, Maia DP, Lima-Costa MFE, Cardoso E Prevalence and clinical classification of trem-
or in elderly—a community-based survey in Brazil. Mov Disord. 2013;28:640-6. Medline:23450620 doi:10.1002/mds.25355
12 Eliasen EH, Ferrer M, Gaini S, Louis ED, Petersen MS. Prevalence of Essential Tremor in the Faroe Islands: A Population-Based
Study. Neuroepidemiology. 2019;52:227-36. Medline:30889566 doi:10.1159/000499070
13 Okubadejo NU, Bankole IA, Ojo OO, Ojini FI, Danesi MA. Prevalence of essential tremor in urban Lagos, Nigeria: a door-to-
door community-based study. BMC Neurol. 2012;12:110. Medline:23017021 doi:10.1186/1471-2377-12-110
14 Seijo-Martinez M, Del Rio MC, Rodriguez Alvarez JR, Suarez Prado R, Torres Salgado E, Paz Esquete ], et al. Prevalence of
essential tremor on Arosa Island, Spain: A community-based, door-to-door survey. Tremor Other Hyperkinet Mov (N Y).
2013;3:tre-03-192-4299-1. Medline:24116344 doi:10.5334/tohm.130
15 Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma G. Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. PLoS Med. 2009;6:¢1000097. Medline:19621072 doi:10.1371/journal.pmed.1000097
16 von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies. Ann Intern Med. 2007;147:573-
7. Medline:17938396 doi:10.7326/0003-4819-147-8-200710160-00010
17 Fowkes FGR, Rudan D, Rudan I, Aboyans V, Denenberg JO, McDermott MM, et al. Comparison of global estimates of preva-
lence and risk factors for peripheral artery disease in 2000 and 2010: a systematic review and analysis. Lancet. 2013;382:1329-
40. Medline:23915883 doi:10.1016/S0140-6736(13)61249-0
18 Fanelli D, Costas R, Toannidis JP. Meta-assessment of bias in science. Proc Natl Acad Sci U S A. 2017;114:3714-9. Med-
line:28320937 doi:10.1073/pnas. 1618569114
19 Hox JJ, Moerbeek M, Van de Schoot R. Multilevel analysis: Techniques and applications. Abingdon-on-Thames, UK: Rout-
ledge; 2017.
20 United Nations, Department of Economic and Social Affairs, Population Division. World Population Prospects, the 2019 Re-
vision. 2019. Available: https://esa.un.org/unpd/wpp/. Accessed: 20 December 2020.
21 Louis ED. The roles of age and aging in essential tremor: an epidemiological perspective. Neuroepidemiology. 2019;52:111-
8. Medline:30625472 doi:10.1159/000492831
22 Benito-Leon J, Bermejo-Pareja F, Morales J-M, Vega S, Molina J-A. Prevalence of essential tremor in three elderly populations
of central Spain. Mov Disord. 2003;18:389-94. Medline:12671944 doi:10.1002/mds.10376

REFERENCES

www.jogh.org e doi: 10.7189/jogh.11.04028 7 2021 « VoL. 11 « 04028


http://jogh.org/documents/2021/jogh-11-04028-s001.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15664542&dopt=Abstract
https://doi.org/10.1016/S1474-4422(05)00991-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29742376&dopt=Abstract
https://doi.org/10.1056/NEJMcp1707928
https://doi.org/10.1056/NEJMcp1707928
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20175185&dopt=Abstract
https://doi.org/10.1002/mds.22838
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29193359&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29193359&dopt=Abstract
https://doi.org/10.1002/mds.27121
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31900464&dopt=Abstract
https://doi.org/10.1038/s41582-019-0294-x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28747280&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28747280&dopt=Abstract
https://doi.org/10.1016/j.parkreldis.2017.07.004
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17117170&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17117170&dopt=Abstract
https://doi.org/10.1038/ncpneuro0347
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1992367&dopt=Abstract
https://doi.org/10.1212/WNL.41.2_Part_1.234
https://doi.org/10.1212/WNL.41.2_Part_1.234
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16622851&dopt=Abstract
https://doi.org/10.1002/mds.20884
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21486707&dopt=Abstract
https://doi.org/10.1016/j.parkreldis.2011.03.012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23450620&dopt=Abstract
https://doi.org/10.1002/mds.25355
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30889566&dopt=Abstract
https://doi.org/10.1159/000499070
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23017021&dopt=Abstract
https://doi.org/10.1186/1471-2377-12-110
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24116344&dopt=Abstract
https://doi.org/10.5334/tohm.130
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
https://doi.org/10.1371/journal.pmed.1000097
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17938396&dopt=Abstract
https://doi.org/10.7326/0003-4819-147-8-200710160-00010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23915883&dopt=Abstract
https://doi.org/10.1016/S0140-6736(13)61249-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28320937&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28320937&dopt=Abstract
https://doi.org/10.1073/pnas.1618569114
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30625472&dopt=Abstract
https://doi.org/10.1159/000492831
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12671944&dopt=Abstract
https://doi.org/10.1002/mds.10376

Song et al.

23 Hubble JP, Busenbark KL, Pahwa R, Lyons K, Koller WC. Clinical expression of essential tremor: effects of gender and age.
Mov Disord. 1997:;12:969-72. Medline:9399222 doi:10.1002/mds.870120620

24 Louis ED, Fernandez-Alvarez E, Dure Iv LS, Frucht S, Ford B. Association between male gender and pediatric essential trem-
or. Mov Disord. 2005;20:904-6. Medline:15834855 doi:10.1002/mds.20483

25 Deng H, Le W, Jankovic J. Genetics of essential tremor. Brain. 2007;130:1456-64. Medline:17353225 doi:10.1093/brain/
awmO018

26 Tarakad A, Jankovic J. Essential Tremor and Parkinson’s Disease: Exploring the Relationship. Tremor Other Hyperkinet Mov
(N'Y). 2019;8:589. Medline:30643667 doi:10.5334/tohm.441

27 Scharf JM, Miller LL, Gauvin CA, Alabiso J, Mathews CA, Ben-Shlomo Y. Population prevalence of Tourette syndrome: A sys-
tematic review and meta-analysis. Mov Disord. 2015;30:221-8. Medline:25487709 doi:10.1002/mds.26089

28 Song P, Liu Y, Yu X, Wu J, Poon AN, Demaio A, et al. Prevalence of epilepsy in China between 1990 and 2015: a systematic
review and meta—analysis. ] Glob Health. 2017;7:020706. Medline:29302325 doi:10.7189/j0gh.07.020706

2021 « VoL. 11 « 04028 8 www.jogh.org ¢ doi: 10.7189/jogh.11.04028


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9399222&dopt=Abstract
https://doi.org/10.1002/mds.870120620
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15834855&dopt=Abstract
https://doi.org/10.1002/mds.20483
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17353225&dopt=Abstract
https://doi.org/10.1093/brain/awm018
https://doi.org/10.1093/brain/awm018
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30643667&dopt=Abstract
https://doi.org/10.5334/tohm.441
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25487709&dopt=Abstract
https://doi.org/10.1002/mds.26089
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29302325&dopt=Abstract
https://doi.org/10.7189/jogh.07.020706

