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Abstract: BackgroundBackground: Cognitive dysfunction has been reported in idiopathic adult-onset dystonia (IAOD), but
whether this is a primary or secondary component of the disorder remains uncertain.
ObjectiveObjective: Here, we aimed to analyze the key domains of abnormal cognitive performance in IAOD and whether
this is associated with motor or mood changes.
MethodsMethods: Article selection for our critical review was guided by PRISMA guidelines (mesh terms “dystonia” and
“cognitive,” publication period: 2000–2022). Only peer-reviewed, English-language original case–control
studies involving patients with IAOD who were not exposed to dopamine- or acetylcholine-modulating agents
and validated cognitive assessments were included.
ResultsResults: Abstract screening ultimately yielded 22 articles for full-text review and data extraction. A greater
proportion of studies (17 of 22, 82%) reported abnormal cognitive performance in IAOD. Most of these studies
focused on blepharospasm (BSP) and cervical dystonia (10 and 14, respectively). Most studies reporting
cognitive impairment (11 of 17) identified multidomain impairment in cognition. Executive functions were the
domain most frequently explored (14 of 22 studies), 79% of which detected worse performance in people with
dystonia. Results related to other domains were inconclusive. Cognitive abnormalities were independent of
motor symptoms in most studies (7 of 12) that explored this relationship and independent of mood status in all
8 that investigated this.
ConclusionsConclusions: Within IAOD, cognitive dysfunction (in particular, executive dysfunction) has been documented
mainly in BSP and cervical dystonia. More comprehensive testing is warranted to assess abnormalities in other
domains and in other forms of IAOD, as well as to evaluate longitudinal progression of cognitive disturbances in
this condition.

A conspicuous body of evidence indicates that people with idio-
pathic adult-onset dystonia (IAOD), the most common form of
dystonia,1 exhibit a diverse spectrum of nonmotor manifestations
that include pain and other sensory signs and symptoms, sleep
disturbances, and neuropsychiatric symptoms (mainly anxiety and
depression).2,3 In the past 2 decades, a growing literature has

extended the focus also to cognitive abnormalities. These studies
yielded mixed results,4 probably because of considerable method-
ological variation among studies. Prominent sources of heteroge-
neity across these studies were the diverse array of
neuropsychological test batteries used and the variability in dys-
tonia forms and subtypes assessed across studies. Despite the
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recognized physiological relevance to cognition of the brain cir-
cuitry associated with dystonia (cortico-basal ganglia networks,
cerebello-thalamo-cortical, and cerebello-thalamo-basal ganglia
circuits), it remains undetermined whether cognitive dysfunction
represents a primary or a secondary phenotypic component of
the disorder. Indeed, it is plausible that some cognitive deficits
might occur as a consequence of the distracting effects of the
core motor features of dystonia.5 Nonmotor features of dystonia,
particularly depression and anxiety, are also established major
confounders of cognitive performance, although the impact of
this confounding on cognition has not been properly evaluated
by previous observational studies.

To provide a comprehensive analysis of the presence of
cognitive impairment in dystonia and the relationship of
altered cognition with dystonia subtypes, motor symptom
severity, and mood disturbances, we reviewed case–control
studies in which cognitive functions were directly compared
between people with dystonia and healthy individuals. This
review aimed to address the following questions. Do people
with dystonia manifest abnormal cognitive performance?
How does abnormal cognitive performance manifest across
the different forms of IAOD, and which are the most
frequently involved cognitive domains? Are cognitive abnor-
malities in people with IAOD associated with motor features
of dystonia or with concurrent anxiety and/or depression?

We highlighted areas of more consistent findings, as well as
those in need of greater study, aiming to increase awareness of
the unmet clinical need related to cognition in dystonia, and
direct future investigations.

Patients and Methods
To conduct this review, we were guided by the standardized
PRISMA guidelines in the selection of relevant articles. Our
eligible population of interest included adult subjects with a diag-
nosis of idiopathic dystonia, based on the MDS Task Force
Classification of dystonia, who were not on dopamine-
modulating or anticholinergic therapies.

The search was carried out in the PubMed and EMBASE
databases, with reference to publication time ranging from
January 1, 2000, to December 31, 2022. The search strategy and
the selection criteria are shown in Figure 1. The mesh terms
“dystonia” and “cognitive” included in the title and/or abstract
were used for the search.

Screening of unique records followed a two-stage process.
In the first stage, we screened by title/abstract to select only
peer-reviewed, English-language original research studies
that enrolled individuals aged 18 years or above. Uncon-
trolled studies, systematic reviews with related meta-analyses,
any other types of review article, and case reports were
excluded in this stage. Pilot testing of the first 100 retrieved
titles and abstracts led to sufficient agreement between
2 reviewers (G.D. and A.M.). In the second stage of screen-
ing, titles/abstracts of the remaining papers were reviewed

for potential relevance by 1 reviewer (G.D.) using the fol-
lowing inclusion criteria: diagnosis of idiopathic dystonia;
presence of control group(s); and use of validated, non-
experimental cognitive tests. The full texts of the selected
articles were then reviewed, which led to the exclusion of a
further subgroup of these articles and data extraction from
the final list of selected articles. The latter were all case–
control studies reporting on formal assessment of cognitive
functions in case patients with IAOD and healthy controls, in
the absence of concomitant therapy with dopaminergic and
anticholinergic medication.

The following information was extracted from the final list of
selected articles: sample size, study subgroups, cognitive outcome
(ie, test name) and correspondent domain (eg, learning, mem-
ory), study outcome (whether dystonia patients performed worse
than or equal to healthy controls), and adjustment, if any, for
severity of motor symptoms and/or psychiatric disturbances.
Comparisons among groups were performed using t test.

Results
Our search (Fig. 1) yielded 831 titles, of which 580 satisfied the
eligibility criteria (Fig. 1). The 580 references were screened by
title and abstract, thus leading to the selection of 40 articles that
were finally evaluated through full-text review for data extrac-
tion. After full-text review, we identified 22 full papers6–27 com-
paring cognition between people without and healthy controls
in the absence of concomitant therapy with dopaminergic and
anticholinergic medication, which were therefore used for data
extraction. Figure S1 shows graphically the years of publication
for all the 22 selected articles.

Do People with Dystonia
Manifest Abnormal Cognitive
Performance?
The data extracted from the 22 selected studies are summarized
in detail in Table S1. People with dystonia performed signifi-
cantly worse than healthy controls in 18 studies6–14,17–21,23,25–27

and not significantly different from healthy controls in
4.15,16,22,24 Therefore, we observed a nonsignificant trend for a
greater proportion of studies reporting abnormal cognitive per-
formance in people with dystonia (82% vs. 18%, P = 0.07). The
mean number of case patients was significantly larger in studies
reporting worse performance in people with dystonia than in
those that did not (mean number of patients � SD [standard
deviation], 44.8 � 26.4 vs. 20.5 � 11.5, P = 0.045). Mean case–
control ratio � SD was close to 1 in those studies that reported
abnormal cognitive performance in people with dystonia as in
those that did not (1.16 + 0.41 vs. 0.92 + 0.09, P = 0.2). The
majority of studies reporting abnormal cognitive performance in
people with dystonia (15 of 18, 83%8,10,17–21,23,25–27), but also a
relevant proportion of the other studies (2 of 4, 50%15,24), were
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published in the past 10 years, which probably makes a publica-
tion bias unlikely.

How Does Cognitive Impairment
Manifest across the Various
Forms of Dystonia?
Most of the 22 selected studies focused on the most frequent
forms of adult-onset dystonia, that is, blepharospasm (BSP,
10 studies6,7,9,13,18,20,23–26) and cervical dystonia (CD, 14 stud-
ies8–12,14,15,17,19,20,22,23,25,27), either alone or combined; 3 studies
also included patients with generalized dystonia.14,16,21 All
10 studies that enrolled people with BSP, 12 of 14 studies that
enrolled people with CD,8–12,14,17,19,20,23,25,27 and 2 of 3 studies
that enrolled people with generalized dystonia14,21 reported
worse cognitive performance in people with dystonia compared
to healthy individuals.

What Are the Most Affected
Cognitive Domains across All
Forms of Dystonia?
Most studies (21 of 22) explored several cognitive domains in the
same study (eg, executive functions, global functioning, atten-
tion, language, memory, praxis, visuospatial skills, and time–space
orientation; see also Table S1), and 17 showed differences
between people with dystonia and healthy controls. Of 17 stud-
ies, 5 showed impairment in a single cognitive domain,7–9,14,20

whereas 11 studies were characterized by multidomain impair-
ments in cognition.6,10–13,19,21,23,25–27 We could not check for
differences in disease duration and age at dystonia onset because
only 4 studies reporting cognitive impairment11,13,25,26 and 1 that
did not16 provided this information.

In addition to extended neuropsychological test batteries,
some studies on BSP and CD demonstrated cognitive abnormali-
ties in people with dystonia using brief global cognitive

FIG. 1. Search strategy and selection criteria.
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assessment instruments.8,11,13,15,22,24–26 Two studies used the
Mini-Mental State Examination (MMSE),8,26 5 studies used
Montreal Cognitive Assessment (MoCA),11,13,15,22,24 and
2 studies used Addenbrooke’s Cognitive Examination-
Revised (ACE-R).25,26 Cognitive impairment could be iden-
tified by MMSE in 1 of 2 studies,26 by MoCA in 2 of
5 studies,11,13 and by ACE-R in 2 of 2 studies.25,26 In 1 study
comparing 2 such scales in the same population of BSP
patients, the prevalence of cognitive deficits was 22.0% and
32.3%, as measured using MMSE and the ACE-R,
respectively.26

Table 1 summarizes the proportion of the selected studies
in which each of the explored cognitive domain was assessed
and the proportion of studies that demonstrated worse perfor-
mance on that cognitive domain in people with dystonia com-
pared to healthy controls. “Executive functions” was the only
domain that was examined by a relatively large number of
studies (14 of 22), most of which (79%) detected worse per-
formance in people with dystonia than in healthy controls.
The results of the other domains should be considered as
inconclusive, either because they were assessed by a small
number of studies (visuospatial skills, visuospatial memory,
temporal–spatial orientation, verbal working memory, pro-
spective memory/retrospective memory, apathy, and theory
of mind were explored by 1–3 studies) or because results were
inconsistent across studies (impaired attention, global func-
tioning, language, and praxis were observed only in 35%–54%
of studies). We were aware that checking for the extent of
cognitive impairment by the proportion of studies demon-
strating worse performance in people with dystonia might
have disguised some of the nuances of the research. Given the
wide variability and the range of quality in the reviewed stud-
ies, however, this could be a simple, though coarse, way to
identify the most involved domains.

Are Cognitive Deficits
Associated with Motor or Other
Nonmotor Symptoms of
Dystonia?
Altered cognitive performance was independent of motor symp-
toms in 8 of 13 studies that assessed the relationship between
cognitive impairment and severity of dystonia.6,9,10,13,14,23,25,26

Some papers also took into account the possible confounding
effect of psychiatric problems in relation to measures of cognitive
performance6,9,10–12,14,19,26: in particular, 2 studies excluded
patients with psychiatric problems,11,12 whereas the remaining
5 studies either controlled for psychiatric problems6,10,14,26 or
failed to find any correlation between cognitive performance and
severity of psychiatric problems.9,19

Discussion
Although the body of evidence is not large, most selected case–
control studies showed that patients with dystonia may perform
worse than healthy controls in several cognitive tasks. The 4 studies
that yielded no difference in cognition between case and controls
were characterized by a smaller sample size, thus suggesting that
their negative findings could depend on low statistical power.
Altered cognitive performance was independent of motor symp-
toms in 7 of 10 studies that assessed the relationship between cogni-
tive impairment and severity of motor symptoms. In addition, some
studies checked for possible influence of anxiety and depression on
the association between altered cognitive performance and case
status, but no appreciable confounding effect could be
detected.6,9,10,14,19 This would suggest against the hypothesis that

TABLE 1 Proportion of the selected studies in which each of the explored cognitive domain was assessed and proportion of studies that demonstrated
worse performance on that cognitive domain in people with dystonia compared to healthy controls

Cognitive domain
Number of
papers (%)

Number of papers detecting
worst performance in dystonia (%)

Executive functions 14/22 (64%) 11/14 (79%)

Global functioning 13/22 (59%) 5/13 (38%)

Attention 12/22 (54%) 7/12 (58%)

Language 11/22 (50%) 6/11 (54%)

Prospective memory/retrospective memory 10/22 (45%) 5/10 (50%)

Praxis 9/22 (41%%) 4/9 (44%)

Visuospatial skills/visuospatial memory 3/22 (14%) 2/3 (67%)

Time–space orientation 3/22 (14%) 2/3 (67%)

Verbal working memory 3/22 (14%) 2/3 (67%)

Apathy 1/22 (4.5%) 0/1

Theory of mind 2/22 (9%) 1/2 (50%)
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cognitive impairment is secondary to motor features (dystonia or
tremor) or depression. Available data therefore indicated that mild
cognitive impairment may be a feature associated with IAOD.

From our literature review, a variety of limitations of the body
of evidence published so far emerge. As highlighted earlier, a
small sample size is not uncommon, with 8 of the 22 selected
studies reporting on dystonia groups of <20 patients. To date,
cognitive dysfunction has mainly been documented in patients
with idiopathic BSP and CD. Data on other forms of IAOD
were limited and often inconclusive. Importantly, although sev-
eral cognitive domains were investigated in patients with dysto-
nia, only executive functions seem to be consistently associated
with this movement disorder, whereas the available evidence is
markedly inconsistent and inconclusive in relation to the other
cognitive domains. Even if cognitive performance was not associ-
ated with motor severity in the majority of reports that assessed
this, most of the selected studies failed to analyze this. Lack of
assessment is an even more striking limitation when considering
a potential interrelationship between cognitive performance and
the highly prevalent mood and anxiety symptoms in IAOD, with
only 5 studies reporting on this aspect. Sleep disruption is also
common in IAOD, but how poor quality of sleep, altered sleep
architecture, and excessive daytime sleepiness influence cognitive
performance in IAOD remains unexplored. Future studies evalu-
ating the association between cognitive performance and motor
or other nonmotor symptom severity in IAOD should also take
into account the exact time within botulinum toxin treatment
cycles in which patients are tested, because this may also influ-
ence the association. Finally, the studies selected by our critical
review shared a cross-sectional approach and did not provide
enough information to test whether studies characterized by
impairment in a single or multiple domains differed for age at
dystonia onset or disease duration. Therefore, the available evi-
dence does not allow any conclusion on whether cognitive
impairment in dystonia is likely to worsen over time.

The emerging picture of cognitive impairment in dystonia may
have a biological plausibility, particularly if we consider the current
viewpoint that dystonia arises from abnormalities in a motor net-
work that includes the basal ganglia, thalamus, cerebellum, frontal
and parietal cortex, and possibly other cortical regions.28,29 This
broad network may be affected in different ways across different
individuals or forms of dystonia, with some regions contributing
more than others to the specific cognitive abnormalities reported
thus far. Dysfunction within these circuits has been linked to
impairments in memory, spatial attention, and executive functions
in other disorders with prominent basal ganglia involvement, above
all Parkinson’s disease.30,31 In dystonia, isolated deficits in semantic
fluency, set shifting, and attention have been postulated to be
reflective of executive function deficits arising from dysfunction
within fronto-striatal circuits.32 Increasing attention is being paid to
the cerebellum, a region historically linked to motor function that
has multiple cortical connections to the thalamus and the prefrontal
cortex. Neuropsychological studies suggest that dysfunction in the
cerebellum itself or its networks may be associated with visuospa-
tial, attention, language, memory, and executive function deficits.33

In CD, reduced cerebellar activation and subsequent reduced

connectivity to the basal ganglia and motor cortical areas were
observed during the execution of a visuospatial task.34 It is worth
noting that some of the brain areas involved in the pathophysiol-
ogy of dystonia also contribute to the dorsal attention network, a
system that is engaged during externally directed attentional tasks
and comprised widely scattered computation nodes in different
cortical and subcortical regions.35

Overall, data summarized by our critical review suggests that
cognitive impairment is probably part of the phenotypic spec-
trum of IAOD, at least in a proportion of patients. Cognitive
dysfunction has mainly been documented in patients with idio-
pathic BSP and CD and is probably independent of the severity
of motor symptoms and mood status. Executive functions seem
to be the main affected cognitive domain. Our analysis also high-
lights areas in need of greater investigation and suggests directions
for future study. In this regard, several points can be made. Fur-
ther and more comprehensive cognitive testing, focusing more
on domains other than executive functions and on generalized
forms of dystonia, is necessary to better understand the extent of
cognitive impairment in the various forms of dystonia. This war-
rants the use of extended and comprehensive neuropsychological
test batteries in selected, homogeneous, and relatively small
groups of patients assessed cross-sectionally. Another crucial, yet
unanswered question is the frequency of altered cognition associ-
ated with IAOD and whether cognitive dysfunction progresses
over time. To increase our ability to prognosticate cognitive
impairment would require longitudinal studies in large cohorts of
patients, an approach that obviously needs abbreviated tools
rather than large cognitive batteries. In this regard, our revision indi-
cated that even global, relatively simple scales such as MMSE,26

MoCA,11,13 or the ACE-R25,26 may detect cognitive changes in
IAOD patients, thus allowing a more routine cognitive assessment
of IAOD in clinical practice. The different prevalence of cognitive
deficits found using the ACE-R and MMSE in the same popula-
tion suggests that the ACE-R is more sensitive than the MMSE for
the detection of cognitive impairment. Finally, it would be impor-
tant to assess the contribution of cognitive disturbances to the clini-
cal subtypes that have recently been identified in cluster analyses
that included motor and nonmotor symptoms.3,36,37,38

Acknowledgments
None.

Author Roles
(1) Research project: A. Conception, B. Organization,
C. Execution; (2) Statistical analysis: A. Design, B. Execution,
C. Review and critique; (3) Manuscript: A. Writing of the first
draft, B. Review and critique.

G.D.: 1A, 1C, 2A, 2B, 3A, 3B
A.M.: 1A, 1B, 1C, 2A, 3B
P.T.: 1A, 2C

MOVEMENT DISORDERS CLINICAL PRACTICE 2024; 11(4): 329–334. doi: 10.1002/mdc3.13978 333

DEFAZIO G. ET AL. REVIEW

 23301619, 2024, 4, D
ow

nloaded from
 https://m

ovem
entdisorders.onlinelibrary.w

iley.com
/doi/10.1002/m

dc3.13978 by U
niversity D

egli Studi D
i B

ari, W
iley O

nline L
ibrary on [03/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



A.F.G.: 1A, 2C
M.F.: 1A, 3B
D.M.: 1A, 1B, 2C, 3A, 3B

Disclosures
Ethical Compliance Statement: The authors confirm that the
approval of an institutional review board was not required for
this work. They confirm that patient consent was not required
for this work. They confirm that they have read the journal’s
position on issues involved in ethical publication and affirm that
this work is consistent with those guidelines.
Funding Sources and Conflicts of Interest: The authors
declare that no specific funding was received for this work and
there are no conflicts of interest relevant to this work.
Financial Disclosures for the Previous 12 Months: The
authors declare that there are no additional relevant disclosures to
report. ■

References
1. Defazio G, Berardelli A. Is adult-onset dystonia a rare disease? Time for

population-based studies. Mov Disord 2021;36:1119–1124.

2. Stamelou M, Edwards MJ, Hallett M, Bhatia KP. The non-motor syn-
drome of primary dystonia: clinical and pathophysiological implications.
Brain 2012;135:1668–1681.

3. Defazio G, Gigante AF, Hallett M, et al. Motor and psychiatric features
in idiopathic blepharospasm: a data-driven cluster analysis. Parkinsonism
Relat Disord 2022;104:94–98.

4. O’Connor S, Hevey D, Burke T, et al. A systematic review of cognition
in cervical dystonia. Neuropsychol Rev 2023.

5. van Tricht MJ, Dreissen YEM, Cath D, et al. Cognition and psychopathology
in myoclonus-dystonia. J Neurol Neurosurg Psychiatry 2012;83:814–820.

6. Aleman GG, De Erausquin GA, Micheli F. Cognitive disturbances in pri-
mary blepharospasm. Mov Disord Off J Mov Disord Soc 2009;24:2112–2120.

7. Allam N, Frank JE, Pereira C, Tomaz C. Sustained attention in cranial dystonia
patients treatedwith botulinum toxin.ActaNeurol Scand 2007;116:196–200.

8. Bastos M, Nickel R, Camargo CHF, et al. Patients with cervical dystonia
demonstrated decreased cognitive abilities and visual planning compared
to controls. Move Disord Clin Pract 2021;8(6):904–910.

9. Bugalho P, Corrêa B, Guimar J, Xavier M. Set-shifting and behavioral
dysfunction in primary focal dystonia. Mov Disord 2008;23:200–206.

10. Burke MR, McCormack D, et al. Social cognition in cervical dystonia: a
case-control study. Clin Park Relat Disord 2020;3:100072.

11. Crisafulli O, Trompetto C, Puce L, et al. Dual task gait deteriorates gait
performance in cervical dystonia patients: a pilot study. J Neural Transm
2021;128:1677–1685.

12. Ferrazzano G, Berardelli I, Conte A, et al. Motor and non-motor symp-
toms in blepharospasm: clinical and pathophysiological implications.
J Neurol 2019;266:2780–2785.

13. Czekoova K, Zemankova P, Shaw DJ, Bareš M. Social cognition and idio-
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FIG S1. Number of studies per year comparing cognition
between people with idiopathic adult-onset dystonia and healthy
controls (2000–2022).

Table S1. Summary data from 22 case–control studies com-
paring cognitive performance in patients with idiopathic adult-
onset dystonia and healthy controls.
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