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Abstract

Background: There are fewer than five population-based studies of dystonia worldwide. Only 

one utilized a movement disorders neurologist. Given the potential for founder effects, and the 

highly genetic nature of dystonia, the Faroe Islands provide a particularly interesting setting to 

study the prevalence of dystonia.

Objective: To estimate the prevalence of dystonia.

Methods: We used a two-phase, population-based design, screening 1,334 randomly-selected 

Faroese individuals aged ≥40 years from which a subsample of 227 participated in an in-person 

clinical evaluation. Dystonia was assessed by two movement disorder neurologists using 

videotaped examinations.

Results: Two of 227 (0.88%, 95% confidence interval [CI] −0.33% – 2.09%) were diagnosed 

with cervical or segmental dystonia. An unusual form of thumb flexion dystonia was noted in 75 

more, yielding a combined prevalence of 33.92% (95% CI 27.73% – 40.11%).

Conclusions: The prevalence of cervical or segmental dystonia was as high as in one prior 

population population-based study using similar methods. Furthermore, an unusual form of thumb 

flexion dystonia was uncovered, which yielded an extraordinarily high prevalence of dystonia in 

this population. Although our methods likely contributed to more complete capture of subtle 
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dystonia, founder effects are highly likely to have been an additional major contributor to these 

findings.
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Introduction

Dystonia is a movement disorder characterized by sustained or intemittent muscle 

contractions causing abnormal, often repetitive, movements, postures, or both [1]. The 

postures or movements may be so mild that they are overlooked or they may be severe 

enough to produce significant disability [2]. The former scenario is quite common.

There are relatively few epidemiological studies of dystonia worldwide, and most have been 

service-based [3–5], with only four population-based studies [2,6–8]. The population-based 

studies, from China [6], India [2], Egypt [7], and northern Italy [8], used a range of 

methodologies for ascertaining and diagnosing cases; two of these utilized movement 

disorder neurologists [2,8] whereas two did not [6,7]. In the two that utilized a movement 

disorder neurologist, one employed the neurologist during an early phase of the study [8]; 

the other did so during a more terminal phase [2], thereby likely resulting in a lower estimate 

of dystonia prevalence. In these two studies, the prevalence of primary dystonia ranged from 

44 per 100,00 [2] to 732 per 100,000 [8], demonstrating the more-than one-order-of-

magnitude difference between estimates that resulted from divergent methods.

The Faroe Islands are located in the North Atlantic Ocean, between Norway and Iceland and 

are inhabited by 49,121 individuals of whom 24,154 are age 40 or older (January 1, 2016). 

Due to the isolated geographic location and homogenous population [9], the Faroe Islands 

have been the focus of epidemiological investigations of a number of neurological disorders 

- the prevalence of Parkinson’s disease (PD) [10,11] is high whereas essential tremor (ET) 

[12], multiple sclerosis [13,14] and amyotrophic lateral sclerosis (ALS) [15] are comparable 

to other European countries. Given the potential for founder effects in the Islands, and the 

highly genetic nature of dystonia [16], the Faroe Islands provide a particularly interesting 

setting in which to study the prevalence of dystonia.

There has been one prior study of the prevalence of dystonia, and more specifically primary 

focal dystonia, in the Faroe Islands [17]. The prevalence was 60.2 per 100,000, and the 

prevalence of cervical dystonia, 47.8 per 100,000, was higher than described in any prior 

survey [17]. However, the study was service-based rather than population-based [17], and 

was therefore likely to have under-ascertained cases. Thus, our aim was to estimate the 

prevalence of dystonia in a population-based sample in the Faroe Islands. Establishing a 

precise national prevalence estimate is valuable as knowledge about prevalence is of crucial 

importance in informing national policy development as well as planning for health services. 

Moreover, subgroup differences in prevalence may offer early clues about the existence of 

environmental or underlying biological factors that could either be of etiologic or 

mechanistic importance. In addition, it is important for researchers to be able to confidently 

identify and count cases before they can study them further [18].
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Methods

Study Population and Sampling Frame

We used a two-phase, population-based study design. The primary aim of the parent study 

was to study tremor [12]. The study was undertaken between August 2016 and December 

2017. From the 24,154 individuals aged ≥40 years living in the Faroe Islands, a screening 

group comprised 3,000 Faroese individuals aged ≥40 years was selected (see Figure 1 in 

Eliasen et al. [12]). Briefly, from the 24,154 individuals aged ≥40 years living in the Faroe 

Islands, 4,798 were selected using the Faroese Population Registry [12]. These 4,798 were 

selected from the Registry based on six randomly-selected birthdates (10th, 16th, 17th, 18th, 

22th and 30th) [12]. From these 4,798, we selected into the screening group all individuals 

age 70 and older (n = 1,155) as well as 1,845 individuals selected by random sampling [12]. 

Therefore, the screening group comprised 3,000 Faroese individuals aged ≥40 years [12].

All study procedures were approved by the ethical review committee of the Faroe Islands 

and by the Institutional Review Board at Yale University, with participation on a voluntary 

basis. Signed informed consent was obtained from each enrollee.

First Screening Phase

In the first screening phase (September 2016 - December 2016), these 3,000 individuals 

received an invitation letter to participate [12]. The letter included instructions on how to 

draw two Archimedes spirals with each hand and four blank sheets of paper [12]. A total of 

1,334 (44.5%) individuals returned the completed screening package (see Figure 1 in Eliasen 

et al. [12]). Tremor on each spiral was rated by a senior movement disorders neurologist 

(E.D.L) who used an ordinal clinical rating scale (0 – 3.0), which included ratings of 0 

(none), 0.5 (very mild), 1.0 (mild), 1.5 (mild-to-moderate), 2.0 (moderate), and 3.0 (severe), 

as used in prior epidemiological studies [19]. Based on data from the questionnaire and 

spiral scores, the participants were stratified into four groups: (1) those with a high 

likelihood of having ET (e.g., spiral ratings ≥1.5 on one or more dominant hand spirals or 

having been diagnosed previously with ET or having endorsed “head tremor” on the 

questionnaire), (2) those with an intermediate likelihood of having ET (e.g., both non-

dominant hand spiral ratings ≥1.5), and (3) those with a low-intermediate likelihood of 

having ET (e.g., a single non-dominant arm spiral rating ≥ 1.5) and (4) those with a low 

likelihood of having ET (e.g., spiral ratings ≤1) [12,20].

Second Phase

In the second phase, a subsample of 282 individuals who had returned the spirals and 

questionnaire was invited to participate in an in-person clinical evaluation at the Department 

of Occupational Medicine and Public Health or in their own homes. The overarching goals 

of the parent study were to (1) determine the prevalence of tremor (esp. ET) and (2) compare 

ET cases to controls in terms of environmental exposures [12]. To achieve these goals, we 

needed to enroll ET cases as well as controls [12]. We were concerned that the number of 

ET cases might be low [12]; therefore, to maximize enrollment of ET cases, we enrolled 

more individuals from groups 1 and 2 than from the other two groups, because individuals in 

groups 1 and 2 had the highest likelihoods of having ET [12]. Thus, all of individuals in 
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group 1 (i.e., high likelihood of ET) were selected and invited for an in-person assessment as 

well as a random selection of 80% in group 2 (i.e., intermediate likelihood of ET), 35% in 

group 3, and 7% in group 4 (low likelihood of having ET) (see Figure 2 in Eliasen et al. 

[12]). The total number targeted was 250 [12]. We invited 282 individuals for an in-person 

clinical examination, expected that some would decline [12].

The in-person clinical evaluation was conducted by a trained nurse (E.H.E.) and included a 

demographic and clinical questionnaire and a detailed videotaped neurological examination. 

The videotaped examination included (1) an ET-specific metric comprised of one test for 

postural tremor and five for kinetic tremor (e.g., pouring, drinking) performed with each arm 

(12 tests total, with total tremor score = 0 – 36) [21], (2) the motor portion of the Unified 

Parkinson’s Disease Rating Scale (UPDRS) [22] excluding an assessment of rigidity, and (3) 

an assessment of dystonia. The assessment of dystonia was performed through review of 

views of the face, neck, trunk and extremities: while seated, standing, and walking 

(including turning); with posture (arms extended in front of body and in “wing-beating 

position); and with multiple tests of action (finger taps, hand-opening/closure, finger-to-

nose, pouring/drinking/lifting water with a spoon, and alternating toe-heel taps). 

Handwriting was video-taped and reviewed. Audio recordings of sustained phonation and 

speech were also reviewed to assess for dysphonia.

Diagnosis of Dystonia and Other Neurological Conditions

The diagnosis of dystonia was made using published diagnostic criteria (sustained or 

intemittent muscle contractions causing abnormal, often repetitive, movements, postures, or 

both) based on initial review of a senior movement disorder neurologist (E.D.L.). Those 

identified as having cervical or segmental dystonia were also indepdendenty reviewed by a 

second movement disorder neurologist (C.Y.K.) and final diagnosis assigned by consensus 

[1]. During video review of the motor examinations, a recurring phenomenon was noted 

during performance of hand-opening/closure as included in the UPDRS [22] motor 

assessment. This was a tendency to flex the thumb beneath (rather than over) the fingers 

during hand-opening/closure. This phenomenon was noted in a substantial number of 

participants, although the majority of participants performed hand-opening as expected, with 

the thumb flexed over the fingers. We sought to define the phenomenology of thumb flexion 

in this setting. Therefore, we selected a representative series of four patients demonstrating 

the phenomenon, and invited an international panel of four dystonia experts from diverse 

training lineage to independently comment on the phenomenology. They were requested to 

opine on the thumb flexion phenomenology might reflect dystonia and what other causes 

might be possible. All four experts opined that the thumb flexion was a form of focal 

dystonia [23].

ET diagnoses were assigned by E.D.L. by review of questionnaire data and the videotaped 

neurological examination and based on published diagnostic criteria [24]. The diagnosis of 

PD was based on published criteria [25].
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Statistical Analyses

Statistical analyses were performed using SPSS version 24.0. Chi-square and Student’s t 

tests were used to assess differences across groups. Confidence intervals (CIs) were 95%.

Results

A total of 227 participants aged ≥ 40 years participated in the in-person clinical evaluation. 

Of these, two (0.88%, 95% CI = −0.33 – 2.09%) were diagnosed with dystonia (ages 67 and 

70 years, both female, neither diagnosed previously, one with a family history of PD). One 

had cervical dystonia and the other had segmental dystonia involving the cervical region and 

upper limb. Neither had ET. Neither had head tremor. Of the remaining 225 participants, 75 

(33.33%, 95% CI = 27.17 −39.49%) had thumb flexion dystonia (including 13 in the setting 

of ET) (mean age = 58.7 ± 11.0 years, age range = 40 – 85 years, 34 [45.3%] female, 3 

[4.0%] previously diagnosed with dystonia, 12 [16.0%] with a family history of PD and 12 

[17.3%] with a family history of tremor). Combining the two dystonia groups, 77 of 227 

participants had dystonia (33.92%, 95% CI = 27.73 – 40.11%). These 77 did not differ from 

the remaining 150 participants in terms of gender, prior diagnosis of dystonia, family history 

of PD or family history of tremor, although they were on average 5.5 years younger (data not 

shown). No participants had PD.

We assessed whether the individuals in the four ET likelihood groups (Groups 1, 2, 3, or 4) 

differed with respect to the proportion with cervical or segmental dystonia or thumb flexion 

dystonia. The four groups did not differ significantly (prevalence of cervical or segmental 

dystonia or thumb flexion dystonia not in the setting of ET = 38.5% in Group 1, 36.9% in 

Group 2, 40.9% in Group 3 and 32.0% in Group 4, chi-square = 3.74, p = 0.71), suggesting 

that our preferential selection of individuals with higher likelihoods of tremor (Groups 1 and 

2) did not result in a biased selection of more individuals with cervical or segmental 

dystonia or dystonic thumb flexion.

Discussion

There are relatively few epidemiological studies of dystonia worldwide, and most of these 

have been service-based [3–5], with only four population-based studies [2,6–8]. Only two of 

the four population-based studies used a movement disorder neurologist [2,8] although in 

only one was the movement disorder neurologist brought in during an early phase of the 

study [8]. Thus, our aim was to estimate the prevalence of dystonia in a population-based 

sample of individuals; as in the earlier study [8], a movement disorder neurologist evaluated 

the patients.

A substantial number of participants exhibited a form of thumb-flexion dystonia during a 

rapid alternating movement task. This form of dystonia has not previously reported to our 

knowledge. An international panel of dystonia experts opined that the movement reflected 

dystonia, raising a thoughtful discussion about other possibilities but eventually 

independently and uniformly opining that this was a form of dystonia [23]. Had a detailed 

movement disorder examination not been performed and had the examination not been 

reviewed by a senior movement disorder neurologist, it is highly likely that this would not 
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have been noted, and that our estimate of dystonia would have been very different. 

Furthermore, the particular hand-opening and closing task our subjects performed is not 

typically performed during prevalence studies of dystonia, as it is more often used to assess 

parkinsonism.These observations reinforce the notion that issues of study design can greatly 

influence the sensitivity of ones evaluation. Indeed, it is not uncommon for dystonia to go 

unrecognized and undiagnosed. In family studies of dystonia, probands fail to report 

dystonia in most of their affected relatives - for example, in one study the sensitivity of the 

proband report was only 27.0% [26]. A study of patients with various forms of dystonia 

showed that in patients with hand dystonia, the latency from symptom onset to diagnosis 

was on average 10.1 years, and in a substantial number cases many years longer [27]. 

Diagnostic accuracy varies considerably among physicians; experienced neurologists are 

able to diagnose focal dystonia with greater accuracy than are general neurologists [28,29].

Due to the isolated geographic location and homogenous population [9], the Faroe Islands 

have been the focus of epidemiological investigations of a number of neurological disorders. 

Given the potential for founder effects in the Islands, and the highly genetic nature of 

dystonia [16], the Faroe Islands provide a particularly interesting setting in which to study 

the prevalence of dystonia. Our study is most comparable to the population-based study in 

northern Italy that utilized a movement disorders neurologist; in that study, the prevalence of 

primary dystonia was 732 per 100,000 (0.732%) [8]. The prevalence of cervical or 

segmental dystonia in our sample was similar to that (0.88%). However, when we include 

those with thumb flexion dystonia, our prevalence, 33.33%, was extraordinarly high, likely 

for reasons discussed above (use of detailed videotaped examinations, review by movement 

disorder neurologist, founder effects). The prevalence was far higher than that reported in the 

prior service-based study in the Faroe Islands - 60.2 per 100,000 (0.0602%) [17].

One issue is whether our method of ascertaining cases, who were enrolled in a study to 

identify tremor cases, resulted in an exaggerated prevalence of dystonia. That is, we 

stratified individuals based on likelihood of tremor and preferentially sampled those with 

higher likelihoods of tremor (Groups 1 and 2). Our additional analyses did not support the 

notion that this sampling scheme resulted in a higher number of dystonia cases.

One other issue is that it is possible that our method of ascertaining cases (i.e., greater 

sampling of individuals with tremor) could have resulted in the pattern of dystonia we 

observed. One prior study showed that primary adult-onset dystonia cases with tremor are 

more likely to have cervical dystonia than blepharospasm [30]. Indeed, both of our cases of 

dystonia had cervical dystonia. It is important to note, however, that only one of our dystonia 

cases had tremor that was above normal levels and the other did not have tremor in the body 

region that had dystonic postures (i.e., the neck).

This study has several strengths. First, the study was population-based; as such, it is one of 

few such studies of the prevalence of dystonia [2,6–8]. Second, uniformity of examination 

across subjects ensured a consistent and thorough approach to the capture of clinical 

phenomenology. Third, the examination was extremely detailed, with assessments of a broad 

range movement disorders (tremor, dystonia, parkinsonism). Fourth, all videotaped 

examinations were systematically quantified by a senior movement disorder neurologist. 
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Fifth, the videotaping of the examination allowed for repeated review and clarification of 

subtle movement phenomenology. Finally, the study was one of only two such population-

based studies of dystonia that have utilized a movement disorder neurologist in this manner 

[8].

There are also limitations. First, the sample size was small, with several hundred enrollees; 

hence CIs were relatively wide. Second, the study was undertaken within the context of a 

very homogeneous population. Thus, the results of this work may not generalize to largely 

mixed populations. Third, we acknowledge that our method of ascertaining cases (i.e., 

greater sampling of individuals with tremor) could have resulted in the pattern of dystonia 

we observed. Finally, we did not query individuals about a family history of dystonia, so this 

information was not available.

In summary, in this population-based sample of individuals age 40 and older who were 

assessed using highly sensitive methods, the prevalence of cervical or segmental dystonia 

was as high as in one other population population-based study that used similar methods, 

indicating that dystonia is not as rare as previously considered. Furthermore, an unusual 

form of thumb flexion dystonia was also uncovered, which indicated an extraordinarily high 

prevalence of dystonia in this population. Although sensitive methods are likely to have 

contributed to more complete capture of even subtle forms of dystonia, founder effects are 

highly likely to have been a major contributor to our findings.
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