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ABSTRACT: Objective: The objective of this study
was to describe the clinical and demographic features of
idiopathic non-task-specific upper limb dystonia com-
pared with the task-specific form.
Methods: In this retrospective study, adult patients with
idiopathic upper limb dystonia, either focal or as part of a
segmental/multifocal dystonia, from the Italian Dystonia
Registry were enrolled. In patients with focal upper limb
dystonia, dystonia spread was estimated by survival
analysis.
Results: Of the 1522 patients with idiopathic adult-onset
dystonia included in the Italian Dystonia Registry, we
identified 182 patients with upper limb dystonia. Non-
task-specific dystonia was present in 61.5% of enrolled
cases. Women predominated among non-task-specific
patients, whereas men predominated in the task-specific

group. Peak age of upper limb dystonia onset was in the
sixth decade in the non-task-specific group and in the
fourth decade in the task-specific group. In both groups,
upper limb dystonia started as focal dystonia or as part
of a segmental dystonia. Segmental onset was more fre-
quent among non-task-specific patients, whereas focal
onset predominated among task-specific patients. Dys-
tonic action tremor was more frequent among non-task-
specific patients. No significant differences between
groups emerged in terms of sensory trick frequency, rest
tremor, or family history of dystonia. In patients with focal
upper limb dystonia, dystonia spread was greater in the
non-task-specific group.
Conclusion: Novel information on upper limb dystonia
patients suggests that non-task-specific and task-spe-
cific upper limb dystonia have different demographic and
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clinical features. However, it remains to be determined
whether these differences also reflect pathophysiological
differences. © 2020 International Parkinson and Move-
ment Disorder Society

Key Words: dystonia; non-task-specificity; task-speci-
ficity; upper limb; writer’s cramp

Idiopathic adult-onset upper limb dystonia (ULD) is
characterized by the presence of abnormal patterned
movements and dystonic postures in the upper limbs.1,2

A remarkable feature of ULD is its task specificity,
meaning that dystonia appears only during the execu-
tion of specific motor activities (eg, writer’s cramp
[WC]),3,4 although over time task-specific ULD may
lose its specificity and thus become a non-task-specific
dystonia.1 ULD may also begin as a non-task-specific
dystonia that manifests during different types of volun-
tary movement or even at rest.1,5

Since Marsden’s4 original observation about 40 years
ago that WC may be a task-specific form of adult-onset
dystonia, only a few studies have investigated the
demographic and clinical features of idiopathic ULD.6-
11 Most reports have included a relatively small number
of patients with upper limb dystonia or they have
focused on specific subtypes, such as WC6 or musician’s
dystonia.12 No studies have specifically examined the
clinical features of idiopathic non-task-specific dystonia
or the possible differences between non-task-specific
and task-specific ULD. Non-task-specific ULD has often
been considered to be secondary to lesions in the basal
ganglia and other brain areas.13

Knowledge about the clinical phenomenology of idio-
pathic non-task-specific ULD may be essential for
design and implementation of future studies that aim to
treat or modify disease course in those with idiopathic
isolated ULD. We therefore performed a retrospective
cross-sectional study to determine the frequency of non-
task-specific ULD in a large cohort of Italian patients
with adult-onset idiopathic dystonia and compared
their main clinical and demographic features with those
with a task-specific ULD (WC).

Methods

Data were obtained from the Italian Dystonia Regis-
try, a database established in 2016 that stores demo-
graphic and clinical information of dystonia patients.14

The study was based on entirely retrospective data col-
lection. A total of 37 Italian institutions contribute to
the database using a common clinical protocol. Italian
Dystonia Registry inclusion criteria include a diagnosis
of dystonia according to published criteria,15 and an
age of dystonia onset ≥18 years. Assessment included a
standardized collection of historical data (demographic
data, age of onset, age of dystonia diagnosis, and age

of dystonia onset in each body site, etc.) as supported
by informed family members and/or prior medical
records and clinical examination of all body sites poten-
tially affected by dystonia (including less frequent sites
such as the lower limbs). For each affected body region,
the age of dystonia onset was recorded. With regard to
ULD, it was recorded whether ULD was task specific at
onset (ie, dystonia that manifested during only 1 spe-
cific motor activity such as writing, typing, playing a
musical instrument, etc.) and whether and when (year)
task specificity was lost. Magnetic resonance imaging
or computed tomography of the head was performed in
all patients and did not show any lesions in the basal
ganglia, thalamus, cerebellum, or in any other areas
possibly causing acquired forms of ULD.1,13 Tests for
Wilson’s disease and common pathogenetic variants
(eg, TOR1A, THAP1) were performed as appropriate.
Patients included in the present study fulfilled the fol-

lowing eligibility criteria: (1) age of dystonia onset
≥18 years; (2) a diagnosis of ULD, either focal or as
part of a segmental/multifocal dystonia; and (3) idio-
pathic etiology. The local ethical review board
approved the study (identification no. PG/2018/11698).
The requirement for informed consent was waived
because the study was register based and individuals
were not identifiable at any time.
Statistical analysis was performed with the Stata 11.0

package (StataCorp LP, College Station, TX). Data
were expressed as mean ± standard deviation unless
otherwise indicated. Differences between groups were
examined by chi-square test, Fisher’s exact test, or the
Mann-Whitney U test as appropriate. In patients with
focal ULD at dystonia onset, the relationship between
later dystonia spread task specificity at onset was esti-
mated by Kaplan-Meier survival curves and multivari-
able Cox regression analysis using 2 models. In the first
model, study time was represented by the time elapsed
between dystonia onset and spread. In the second
model, study time was represented by age at spread.
Patients in whom spread never occurred were included
in the survival functions for the duration of the obser-
vation. Kaplan-Meier survival curves were compared
by log-rank test. Multivariable Cox proportional haz-
ard regression analysis was adjusted for age of dystonia
onset and years of schooling as continuous variables
and for female sex, task specificity at onset, dystonic
tremor, sensory trick, family history of dystonia, and
comorbidity as categorical variables (1 if present, 0 if
not). For the purpose of Cox analysis, hazard ratios, 2-
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sided 95% confidence intervals, and P values were cal-
culated. For all analyses, significance was set at 0.05.

Results

In December 2019, the Italian Dystonia Registry con-
tained data from 1522 patients with adult-onset idio-
pathic dystonia, of whom 182 were eligible for this
study. A total of 112 patients presented with non-task-
specific ULD, whereas 70 presented with task-specific
ULD. In the task-specific ULD group, all patients had
WC and 9 lost task specificity after 9.1 ± 8.9 years.

Clinical Phenomenology of Patients with Non-
Task-Specific ULD and WC

When we investigated the demographic and clinical
features of patients with non-task-specific ULD and
WC (Table 1), we found that women were slightly
more frequent in the non-task-specific ULD group (59/
112), whereas men were slightly more prevalent in the
WC group (39/70), although intergroup differences
were not statistically significant (Table 1). Non-task-
specific ULD patients reported less years of schooling
than WC patients. Age of ULD onset ranged from 20
to 80 years in both groups, although it was significantly
higher in the non-task-specific group. The peak age of
ULD onset was in the sixth decade in the non-task-spe-
cific ULD group, whereas it was in the fourth decade in
the WC group (Fig. 1). In both groups, ULD began as a

focal dystonia or as part of a segmental dystonia. The
latter group included 2 subgroups: (1) patients with
segmental upper limb onset and another body region
involved at the same time and (2) patients with focal
onset in another body region that later spread to the
upper limb. These subgroups were characterized by a
greater frequency of patients with non-task-specific
ULD, whereas a focal ULD onset predominated among
task-specific ULD patients. Likewise, dystonic action
tremor was more frequent in the non-task-specific
group. Among comorbid diseases, cardiovascular dis-
ease was significantly more prevalent in the non-task-
specific ULD group. No significant differences between
groups emerged in terms of frequency of sensory trick,
rest tremor, or family history of dystonia.
Excluding the 30 ULD patients who had a focal onset

in a body region other than the arm, significant differ-
ences were found between the remaining 82 patients
with non-task-specific ULD at onset and the 70 patients
with WC at onset in terms of age of ULD onset
(49.1 ± 16.1 vs. 43.8 ± 15.9 years, P = 0.04), years of
schooling (10.3 ± 4.1 vs. 13.3 ± 4.2 years, P < 0.001),
dystonic action tremor frequency (36/82 vs. 18/70,
P = 0.03), and cardiovascular disease frequency (43/82
vs. 18/70, P < 0.001).
In addition, the analysis limited to the comparison of

the 51 patients with focal non-task-specific ULD at
onset and the 56 patients with focal WC at onset
yielded differences between groups in terms of age of
ULD onset (51.2 ± 15 vs. 41.7 ± 14.7 years,

TABLE 1 Demographic and clinical features of patients with upper limb dystonia according to task specificity at onset

Demographic and clinical features
Writer’s Cramp at
Onset (n = 70)

Non-Task-Specific Upper Limb Dystonia at
Onset (n = 112) P

Males, n (%) 39 (55.7) 53 (47.3) 0.29
Mean years of schooling � SD, y 13.31 � 4.18 9.97 � 4.28 <0.001a

Patients with tertiary education, n (%) 43 (61) 36 (32) <0.001a

Mean age of upper limb dystonia onset � SD, y 43.83 � 15.90 51.63 � 16.66 0.002a

Presentation of ULD, n (%) <0.001a

Focal upper limb dystonia at onset 56 (80) 51 (46)
Segmental upper limb dystonia at onset, with

another body region involved at the same time
4 (6) 31 (28)

Focal onset of dystonia elsewhere that later spread
to the upper limb

10 (14) 30 (27)

Patients with dystonic, n (%)
Rest tremor, either alone or associated with action

tremor
6 (9) 13 (12) 0.622

Action tremor, either alone or associated with rest
tremor

18 (26) 54 (48) 0.003a

Sensory trick, n (%) 3 (4.3) 11 (9.8) 0.254
Patients with a family history of dystonia, n (%) 10 (14.3) 21 (18.8) 0.544
Comorbidity, n (%)
Overall 17 (24.3) 64 (57.1) <0.001a

Cardiovascular 11 (15.7) 55 (49.1) <0.001a

Thyroid disorders 3 (4.3) 6 (5.4) 1
Other medical conditions 3 (4.3) 3 (2.7) 0.677

SD, standard deviation; ULD, upper limb dystonia.
aSignificant at P < 0.05.
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P < 0.0001), years of schooling (10.1 ± 4.1 vs.
13.7 ± 4.2 years, P < 0.0001), dystonic action tremor
frequency (26/51 vs. 14/56, P < 0.01), and cardiovascu-
lar disease frequency (22/51 vs. 9/56, P = 0.002).

Dystonia Spread in Patients with Focal ULD at
Onset

In the 107 patients with focal ULD at onset, 10/56
patients with WC (18%) and 25/51 patients with
non-task-specific ULD (49%) had dystonia spread.

The overall disease duration was 14.6 ± 10.8 years in
the non-task-specific group and 15.1 ± 9.9 years in
the task-specific group (p = 0.4). The body sites
involved in dystonia spread were the cranial region in
8 patients (6 were from the non-task-specific group),
the neck in 24 patients (18 were from the non-task-
specific group), the larynx in 4 patients (2 were from
the non-task-specific group), and the lower limb in 4
patients (2 were from the non-task-specific group)
over 13.5 ± 13.7 years. Four patients had 3 or more
affected body regions.

FIG. 1 Frequency distribution of age at upper limb dystonia onset in 70 patients presenting with writer’s cramp (gray bars) and 112 patients presenting
with non-task-specific upper limb dystonia (black bars).

FIG. 2 Kaplan–Meier’s survival analysis of spread of dystonia in patients with focal upper limb dystonia at onset. (A) Study time was represented by the
time elapsed between dystonia onset and spread, and patients in whom spread never occurred were included in the survival functions for the duration
of the observation: in the non-task-specific group, the number of at-risk patients was 51 at time 0, 32 at 5 years, 18 at 10 years, 14 at 15 years, and 8
at 20 years; in the task-specific group, there were 56 patients at time 0, 31 at 5 years, 20 at 10 years, 11 at 15 years, and 8 at 20 years. (B) Study time
was represented by age at spread, and patients in whom spread never occurred were censored at age at data collection: in the non-task-specific
group, the number of at-risk subjects was 51 at age 20, 47 at age 40, 23 at age 60, and 12 at age 70; in the writer’s cramp group, the number of at-risk
subjects was 56 at age 20, 46 at age 40, 17 at age 60, and 5 at age 70 group.
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The Kaplan-Meier survival model based on the
elapsed time between ULD onset and spread over time
in patients with this feature indicated that dystonia
spread more frequently (P by log rank <0.01) in the
non-task-specific ULD group than in the WC group
(Fig. 2A). The mean time it took for dystonia to spread
was significantly lower in the non-task-specific ULD
group than in the WC group (11.4 ± 11.8 vs.
19.7 ± 16 years; P < 0.01). The greater tendency to
spread in the non-task-specific ULD group was con-
firmed by multivariable Cox analysis adjusted for gen-
der, years of schooling, age of ULD onset, family
history of dystonia, and comorbidity (adjusted hazard
ratio = 2.5; 95% confidence interval, 1.1–5.1;
P = 0.03). No adjustment factor was significantly asso-
ciated with spread on multivariable analysis (data not
shown).
The survival curves based on age at spread (Fig. 2B)

did not significantly differ between the non-task-specific
ULD and WC groups (P by log rank = 0.25). Visual
inspection of the curves suggested that the 2 groups
developed spread during a similar age range. The mini-
mum age at spread was 30 years in the non-task-spe-
cific ULD group and 42 years in the WC group,
whereas most patients in both groups developed spread
after the age of 45 (20/25 patients in the non-task-spe-
cific ULD group and 9/10 patients in the WC group,
P = 0.65). Mean age at spread did not significantly dif-
fer between the non-task-specific ULD and WC groups
(61 ± 12.7 vs. 55.9 ± 12.2, P = 0.14). Correlation anal-
ysis yielded a significant inverse relationship between
time to spread and age of dystonia onset in the WC
group (Spearman ρ, −0.76, P = 0.01), but not in the
non-task-specific ULD group (Spearman ρ,
−0.32, P = 0.14).

Discussion

Our study provides novel information on the demo-
graphic and clinical features of idiopathic non-task-spe-
cific ULD patients. In the large sample of 1522 patients
with idiopathic adult-onset dystonia from the Italian
Dystonia Registry,14 we identified idiopathic ULD in
12% of cases, the majority of whom (61.5%) had non-
task-specific ULD at onset. Although the frequency data
herein provided were from neurological services and
therefore not necessarily representative of the general
patient population, our findings nevertheless suggest
that idiopathic non-task-specific ULD is more frequent
than has been suggested by previous observations.
Non-task-specific ULD tends to manifest more fre-

quently in subjects with lower levels of education and
to develop in late adulthood, with a peak age of onset
in the sixth decade. Non-task-specific ULD may be a
manifestation of dystonia spread or start focally. The

late peak age of onset of non-task-specific ULD may be
reflective of the large number of participants with ULD
as part of a segmental dystonia (55% of study partici-
pants) that began as blepharospasm or cervical dysto-
nia (dystonia subtypes that predominate in women and
typically develop in the fifth and sixth decades of life).11

However, a peak age of onset in the sixth decade was
also observed in patients with focal non-task-specific
ULD at onset. The late age of onset and the relatively
high tendency to spread of non-task-specific ULD are
clinical features similar to those also reported in blepha-
rospasm and differ from those reported in cervical dys-
tonia and task-specific ULD.10,16

The presence of dystonic tremor in non-task-specific
and task-specific ULD supports the observation that
tremor is a phenotypic feature of dystonia.17 Although
we did not have data on the time of appearance of
tremor and dystonia, the higher frequency of tremor
among non-task-specific patients may reflect the greater
frequency of segmental dystonia in this group,
supporting previous reports that suggest that dystonia
spreads more commonly in patients with tremor.17,18

The frequent association of non-task-specific ULD with
tremor, together with the lack of task specificity at
onset, may partially explain the prior under recognition
of idiopathic non-task-specific ULD.
Patients with non-task-specific ULD did not signifi-

cantly differ from patients with task-specific ULD in
terms of sex, sensory trick frequency, or family history
of dystonia. The overall low frequency of sensory trick
in ULD compared with blepharospasm and cervical
dystonia is consistent with prior reports and indicates a
probable underreporting of this sign by patients with
ULD themselves.19 The frequency of family history of
dystonia in the non-task-specific ULD group was con-
sistent with the percentages observed in other forms of
adult-onset dystonia.20,21 Finally, the association of
non-task-specific ULD with cardiovascular disease
probably reflects the older age of patients in this group.
Our current data confirm the main known demo-

graphic/clinical features of task-specific ULD, that is,
male predominance, high levels of education, peak age
of onset in the fourth decade, more frequent presenta-
tion as a focal dystonia (80% of cases in the task-spe-
cific ULD group vs. 46% of cases in the non-task-
specific ULD group), and a low tendency to spread.10,16

The association between task-specific ULD and higher
education supports previous reports that have suggested
that higher education may be a risk factor for task-spe-
cific ULD.22 Further novel information from our study
indicates that patients with non-task-specific ULD expe-
rience dystonia spread during a similar age range as
patients with task-specific ULD. Because task-specific
ULD develops earlier, the convergent age of spread in
the 2 groups is consistent with a longer time to spread
in task-specific ULD patients. These data point to the
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existence of an age range (starting approximately in the
fifth decade) in which patients are more prone to
spread, as already documented in other forms of dysto-
nia such as cervical dystonia, blepharospasm and laryn-
geal dystonia.23,24 The existence of an age range of
heightened vulnerability to dystonia spread is also
reflected in the inverse relationship between age of dys-
tonia onset and time to spread in the task-specific
group. The increased vulnerability of certain age groups
to spread may reflect an aging-induced rearrangement
of brain networks relevant to dystonia. Aging modu-
lates basic mechanisms that are abnormal in dystonia,
including intracortical inhibition and cortical body
maps in the primary sensorimotor cortex.25,26 Healthy
elderly subjects displayed enlarged hand representations
in the primary somatosensory cortex, possibly related
to an age-related reduction in intracortical inhibition.27

Aging may thus enhance the cortical excitability abnor-
malities present in dystonia patients, thus increasing
susceptibility to spread.
Overall, information from our study suggests that the

age of ULD onset, site of dystonia presentation, fre-
quency of action tremor, and tendency to spread differ
in patients with idiopathic non-task-specific ULD and
WC. One possible explanation for the differences we
found between the 2 groups is that in retrospective clin-
ical cohorts, task specificity is a feature defined by his-
tory and relies on the patient’s subjective judgment.
The variability in educational levels between groups
may thus reflect differences in the use of handwriting,
although there is not always a close relationship
between educational level and exposure to handwriting.
However, it is possible that if handwriting is used less,
ULD may be perceived later by the patient as a “non-
task-specific” form. Under this hypothesis, non-task-
specific ULD would have a later onset, as observed in
our study. Nevertheless, there is no direct evidence
linking exposure to complex manual activities with the
other observed clinical differences between the 2 ULD
subtypes, that is, tremor frequency and tendency to
spread. Likewise, there is no relationship between age
of onset and tremor frequency17,18 or between age of
onset and tendency to spread in patients with different
focal adult-onset dystonias.10,16 The findings of the pre-
sent study also introduce the possibility that non-task-
specific and task-specific ULD are distinct clinical sub-
types. In a previous article, we reported that patients
with different forms of focal adult-onset dystonia show
differences in several clinical, demographic, and neuro-
physiological features.28 However, despite these differ-
ences, adult-onset focal dystonias have common clinical
features and share several pathophysiological mecha-
nisms.28 We believe that, similar to the various forms
of adult-onset focal dystonias, non-task-specific ULD
and task-specific ULD (WC) share some common clini-
cal and pathophysiological features, although they

differ with respect to other clinical and demographic
features. Neurophysiological testing or other specific
markers able to differentiate between the 2 possible
ULD subtypes would confirm whether the 2 types of
ULD are truly distinct entities.
This study has limitations. Because our series was not

population based and ULD was diagnosed by several clin-
ical examiners from the various participating centers, we
could not rule out selection bias. This limitation notwith-
standing, the consecutive recruitment of patients from
participating centers during the study period, as well as
the diagnosis of dystonia made by experts in movement
disorders, yielded a clinical series resembling the general
Italian population of adult-onset idiopathic dystonia.14

Another possible limitation that may render our series
poorly representative of idiopathic adult-onset ULD is the
lack of information about levodopa trials that would have
permitted us to exclude dopa-responsive dystonia,
although none of the clinical presentations suggested this
condition. Bias caused by the examiners being unblinded
to the case status was unlikely because they were unaware
of study hypotheses. The retrospective data collection
might have biased the accuracy of information regarding
age of onset and spread. However, we have previously
demonstrated a high test–retest reliability of idiopathic
adult-onset focal dystonia patients in self-reporting age at
dystonia onset.16 The lack of statistically significant differ-
ences in age at spread between ULD subtypes
(61.1 ± 12.7 vs. 55.9 ± 12.2, P = 0.14) could also reflect
low study power. Despite these limitations, the observa-
tion that our task-specific ULD series shared relevant clin-
ical features with corresponding cases from the literature
supports the validity of our results, even in the absence of
prior reference studies on non-task-specific ULD.
In conclusion, information on idiopathic ULD

patients from the largest standardized multicenter regis-
try study to date confirms that ULD phenomenology
may vary and demonstrated for the first time that clini-
cal characteristics across groups may differ significantly
based on whether dystonia is task specific at onset.
Novel information from our study therefore introduces
the possibility that non-task-specific ULD and task-spe-
cific ULD (namely WC) may be considered 2 stages of
the same condition or even distinct clinical subtypes.
However, it remains to be determined whether the clini-
cal differences between non-task-specific ULD and WC
also reflect pathophysiological differences.

APPENDIX

Italian Dystonia Registry Participants

Paola Cimino, MD, Department of Medical Science
and Public Health, Neurology Unit, University of
Cagliari, Italy
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Gina Ferrazzano, MD, Department of Human Neu-
rosciences, Sapienza University of Rome, Rome, Italy
Grazia Devigili, MD, Neurology 1, Carlo Besta Neu-

rological Institute, Milan, Italy
Sara Scannapieco, MD, Department of Medicine,

Surgery and Dentistry "Scuola Medica Salernitana",
University of Salerno, Baronissi (SA), Italy
Francesca Di Biasio, MD, San Martino Hospital -

IRCCS, Genoa, Italy
Sonia Mazzucchi, MD, Department of Clinical

and Experimental Medicine, University of Pisa, Pisa,
Italy
Francesco Habetswallner, MD, Clinical Neurophysi-

ology Unit, Cardarelli Hospital, Naples, Italy;
Martina Petracca, MD, Gemelli University Hospital–

IRCCS, Rome, Italy and Institute of Neurology,
Università Cattolica del Sacro Cuore, Rome, Italy
Cecilia Zivelonghi, MD, Neurologic Unit, University

Hospital, Verona, Italy
Luigi Polidori, MD, Neurology Unit, San Filippo

Neri Hospital, Rome, Italy
Lucia Manzo, MD, Center for Botulinum Toxin

Therapy. Neurologic Unit. Mater domini University
Hospital, Catanzaro, Italy
Giulia Di Lazzaro, MD, Department of Systems

Medicine, University of Rome Tor Vergata, Rome,
Italy
Carmen Terranova, MD, Department of Clinical and

Experimental Medicine, University of Messina, Mes-
sina, Italy
Maria Sofia Cotelli, MD, Neurology Unit, ASST

Valcamonica, Esine, Italy
Anna Castagna, MD, IRCCS, Fondazione Don Carlo

Gnocchi, Milan, Italy
Brigida Minafra, MD, Parkinson’s Disease and

Movement Disorders Unit, IRCCS Mondino Founda-
tion, Padua, Italy
Salvatore Misceo, MD, Neurologic Unit, San Paolo

Hospital, Bari, Italy
Luca Magistrelli, MD, Movement Disorders Centre,

Neurology Unit, Department of Translational Medi-
cine, University of Piemonte Orientale, Novara, Italy
and PhD program in Clinical and Experimental Medi-
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