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Introduction: Non‐motor features of cervical dystonia (CD) have been identified, including depression, anxiety,
and neuropsychological deficits. The aims were: to provide a clinical neuropsychological profile of CD patients
with specific focus on social cognition; assess levels of psychological distress; and investigate the relationship
between non‐motor features of CD, including cognitive functioning, psychological distress, CD severity, pain,
and health‐related quality of life (HR‐QoL).
Methods: A multi‐domain neuropsychological assessment battery was administered to 46 participants with CD,
examining cognitive and social cognitive domains. Clinical data on dystonia severity, pain, psychological dis-
tress and HR‐QoL were collected.
Results: The majority of participants with CD performed within the average range across most tests of cogni-
tion. Scores were significantly lower than standardized norms in social cognition, processing speed, and aspects
of memory. High levels of anxiety (Hospital Anxiety and Depression Scale [HADS‐A] ≥ 11, 30%) and depres-
sion (HADS‐D ≥ 11; 29%) were observed. Psychological distress, CD severity, pain and HR‐QoL were not sig-
nificantly associated with neuropsychological functioning after controlling for multiple comparisons. Low HR‐
QoL was associated with higher levels of pain and psychological distress, but not severity of motor symptoms.
Conclusion: Results indicate that psychological distress and deficits in cognitive and social cognitive function-
ing are likely distinct features of CD. While motor symptoms do not appear to impact HR‐QoL, pain and psy-
chological distress were associated with low HR‐QoL. Findings highlight the importance of addressing non‐
motor symptoms in the treatment of CD.
1. Introduction

Dystonia is a hyperkinetic movement disorder marked by involun-
tary muscle contractions causing abnormal, often repetitive, move-
ments and postures [1]. Adult‐onset isolated cervical dystonia (CD)
is the most common form of focal dystonia, and presents with abnor-
mal dynamic, often painful, postures of the neck, head and shoulders,
which are ameliorated by botulinum toxin injections. Non‐motor
symptoms including depression and anxiety (in 25–50%) have also
been reported [2–5].
The evidence for cognitive deficits in dystonia remains uncertain.
While a number of studies report no cognitive impairments in individ-
uals with CD [6–8], others have reported subtle impairments in the
domains of executive functioning [9–13], verbal and visual memory
[14,15] and attention and speed of information processing [16,17].
Reported social cognition impairments include understanding the
intentionality of others and inferring mental states, which have been
associated with discrepancies in working memory and verbal semantic
fluency, but not disease severity [18,19].
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Structural abnormalities in networks involving the brainstem, cere-
bellum, frontal cortices, and thalamus in CD may be associated with
deficits in higher‐order cognitive functions including attention and
executive function [20–22]. It has also been suggested that disordered
social cognition, an aspect of which includes emotional sensory pro-
cessing, is related to a disrupted collicular–pulvinar–amygdala subcor-
tical pathway [23]. For some, the observed cognitive deficits may
simply reflect the distracting effect of motor symptoms, as cognitive
performance improved in nine patients with cranial dystonia following
botulinum toxin treatment [24]. However, others have noted that cog-
nitive functioning was independent of pain or symptom severity
[9,11,19]. Accordingly, the extent to which observed deficits in cogni-
tive functioning are due to the distracting effects of motor symptoms
and pain is still uncertain.

The relationship between psychological distress and cognitive per-
formance in isolated dystonia also remains unclear. Depression has
been negatively associated with executive functioning [25], working
[8]. However, others have found no association between cognitive per-
formance and anxiety or depression [8]. Dystonia severity, pain and
psychological distress are commonly considered the primary causes
of reduced quality of life for individuals with CD [26]. Cognitive def-
icits have been shown to be associated with reduced health‐related
quality of life (HR‐QOL) in patients with blepharospasm [27] but as
yet the relationship between cognitive and social cognitive functioning
and quality of life in people with CD has not been examined.

The aims of the current study were:

(1) to comprehensively assess cognition and social cognition in cer-
vical dystonia patients, both in relation to: a) age matched
norms; and b) measures of disease severity, pain, disability, psy-
chological distress and health‐related quality of life.

(2) to assess levels of psychological distress in this CD cohort;
(3) to investigate the interrelationship between non‐motor features

of CD, including CD severity, psychological distress, pain, HR‐
QoL and aspects of neuropsychological functioning including
social cognition.

2. Materials and methods

2.1. Study participants

46 participants (31 women) with adult‐onset CD, satisfying stan-
dard diagnostic criteria [1] were recruited from the Department of
Neurology Dystonia Botulinum Toxin clinic at the host institution. Par-
ticipants were invited by the Clinical Neurologists to participate in the
study, and following informed consent were recruited and assessed
over a nine‐month period. Participants were initially seen at their reg-
ular 3‐monthly clinic visit by the treating neurologists and given their
botulinum toxin (onabotulinumtoxinA) injections prior to neuropsy-
chological assessment. The median onabotulinumtoxinA dosage was
210 Units (range 140–350 Units). The median visit interval between
injections was 13 weeks. Following administration of the botulinum
toxin injections, the neurologists assessed TWSTRS‐2 scores at that
clinic. Non‐native English speakers, and patients with other forms of
dystonia, other neurological disorders, or comorbidities were excluded
from the study. Demographic information of the participants is dis-
played in Table 1.
2.2. Assessment measures

2.2.1. Clinical
Basic demographic information including age, sex, years of educa-

tion, marital status, medication, age at onset and duration of CD were
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gathered. Disease severity, disability and pain were measured using
the Toronto Western Spasmodic Torticollis Scale‐2 (TWSTRS‐2) [28].

2.2.2. Psychological distress and HR-QoL
HR‐QoL was assessed by the Cervical Dystonia Impact Profile

(CDIP‐58) [29] and EuroQol Utility Values from the EQ‐5D‐5L [30].
The Beck Anxiety Inventory (BAI), Beck Depression Inventory, second
edition (BDI‐II) and the HADS were employed to assess current levels
of anxiety and depression symptoms. The BAI and BDI‐II are both 21‐
item self‐report assessment tools for anxiety and depression, respec-
tively [31,32]. The HADS is a 14 item self‐report measure which gen-
erates subscales of anxiety (HADS‐A) and depression (HADS‐D) [35].
Presence of anxiety and depression were determined using a cut‐off
score of 13 on the BAI/BDI‐II [33,34], and 11 on the HADS‐A/
HADS‐D [36].

2.2.3. Neuropsychological measures
The range of domains assessed included general intellectual func-

tioning, processing speed, memory, executive function and social cog-
nition. Supplementary Table II provides a description of the tests of
social cognition employed. The battery of standardized clinical neu-
ropsychological assessments, selected to provide a comprehensive pro-
file of cognitive and social cognitive functioning, was administered
over approximately 75–90 min (battery described in detail in Supple-
mentary Table I and Supplementary Table II). Higher scores indicate
better performance in all neuropsychological measures.

2.3. Statistical analysis

Neuropsychological outcomes were transformed into standardized
scores using manualized normative data, where available. Accord-
ingly, for the purpose of this study, participants’ performance was cat-
egorized into the ‘impaired’ range if the range of their performance on
a given test was z ≤ −1.5 [37]. A z‐score ≥ −1.49 was considered
within the Average range without upper categorical stratification.

Mann‐Whitney U tests and Spearman’s rank correlation coefficient
were used to examine relationships between clinical, cognitive and
social cognitive measures. Standard scores were obtained by compar-
ing sample means and standard deviations against means of published
age‐matched normative values for each assessment, where available in
neuropsychological test manuals (e.g. WAIS‐IV; D‐KEFS). z‐scores were
calculated using z = (x−μ)/σ, where x s the raw score, μ is the pop-
ulation mean, and σ is the population standard deviation. One‐
sample t‐tests were used to assess whether the assessment scores of
the sample differed from manualized norms. Similar analyses have
been previously shown to allow for an inferential estimation of
whether cognitive functioning of a sample differs from manualized
norms [38,39].

Reported effect sizes are Cohen’s d (small ≥ 0.2; medium ≥ 0.5;
large ≥ 0.8). To control for multiple comparisons the Holm’s method
of correction was used on a family‐wise basis [40,41]. Data were ana-
lyzed using IBM SPSS Statistics Version 21.

2.4. Ethics

The study was reviewed and approved by the Research Ethics Com-
mittee at SVUH. All participants gave written informed consent prior
to their participation.
3. Results

Demographic and clinical characteristics of this CD cohort are sum-
marized in Table 3. Thirty percent presented with clinically significant



Table 1
Demographic and clinical characteristics of the sample.

Variable Level N M ± SD % Range

Age (y) 46 68 ± 10.7 33–80
Gender Male 15

Female 31
Education (y) 43 16.2 ± 3.7 10–24
Marital Status Single 5

Married 4
In a relationship 19
Divorced/separated 5
Widowed 1

Age at onset (y) 45 41.3 ± 11.16 20–64
HADS Anxiety 38 7.9 ± 4.83 30%* 1–17
HADS Depression 38 4.61 ± 3.67 29%* 0–15
BAI 44 9.48 ± 9.5 30%* 0–47
BDI 44 10.32 ± 10.91 30%* 0–39
Utility Values 44 0.75 ± 0.21 0.182–1.0
CDIP-58Total Score † 44 30.41 ± 20.83 3–83
CDIP-58 Head & Neck 44 49.73 ± 26.75 0–100
CDIP-58 Pain 44 43.39 ± 30.09 0–100
CDIP-58 Sleep 44 23.23 ± 30.00 0–100
CDIP-58 Upper Limb 44 27.59 ± 25.48 0–83
CDIP-58 Walking 44 23.5 ± 23.77 0–94
CDIP-58 Annoyance 44 27.39 ± 24.87 0–8
CDIP-58 Mood 44 23.57 ± 27.46 0–100
CDIP-58 Psychosocial 44 30.61 ± 27.68 0–100

Abbreviations: HADS, Hospital Anxiety and Depression Scale; BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; CDIP-58, Cervical Dystonia Impact
Profile.
*Percentage of participants presenting with clinical levels of psychological distress.
†0 = least impact; 100 = greatest impact.
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levels of anxiety as measured by the BAI (≥13) and HADS‐A (≥11).
Clinically significant levels of depression were evident in 29% of the
sample as measured by the BDI (≥13); 33% as measured by the
HADS‐D (≥11). According to CDIP‐58 scores, participants rated head
and neck symptoms and pain symptoms as having the greatest impact
(moderate impact) on HR‐QoL.

3.1. Performance on individual neuropsychological tests

As outlined in Table 2, overall this CD cohort performed in the
average range across most neuropsychological tests, but significantly
lower than manualized norms on a time restricted task (Wechsler
Adult Intelligence Scale‐Fourth Edition [WAIS‐IV] coding, d =
−0.615); and on measures of memory encoding, including immediate
story memory (Weschler Memory Scale‐IV [WMS‐IV] Logical Memory
I, d=−0.513) and reproduction of a complex geometric line drawing
after a short delay (Rey Complex Figure, [RCF] immediate recall, d =
−0.504). As evidenced in Fig. 1, the CD cohort also performed signif-
icantly lower than manualized norms on tests of social cognition, with
large effect sizes evident for the naming facial affect (d = −1.022),
naming emotional prosody (d = −0.928) and matching
(d = −1.08) subtests of the Florida Affect Battery (FAB).

3.2. Frequency of impairments in the sample

As outlined in Fig. 1, in overall general intellectual functioning
21.7% of the CD cohort performed in the impaired range. There were
low frequencies of impairment on tasks of executive function
(range = 0–8.7%) and language (range = 2.2–10.9%). Frequencies
of impairment ranged from 10.9 to 32.6% on memory encoding;
10.2 to 39.2% on memory recall; and 0 to 39.2% on memory recogni-
tion. The frequency of impairments on speed of information processing
tasks ranged from 8.7 to 10.8%. Proportions of those in the impaired
range varied across measures of social cognition, ranging from 8.8 to
32.6%.
3

3.3. Correlates of cognitive, psychological distress, HR-QoL and CD severity
measures

There were a number of correlations nearing statistical signifi-
cance. For example, HR‐QoL as measured by the Utility Index was pos-
itively correlated with the RAVLT total (rs = 0.37, p = .004) and
Letter Fluency (rs = 0.4, p = .009) scores. In addition, semantic flu-
ency as measured by Category Fluency was negatively correlated with
depression as measured by the HADS‐D (rs = −0.405, p = .006) and
BDI‐II (rs = −0.377, p = .006), and positively correlated with quality
of life as measured by the Utility Index (rs = 0.376, p = .007). After
controlling for multiple comparisons using the Holm’s method, none
of the cognitive measures correlated significantly with psychological
distress or HR‐QoL measures. Similarly, no cognitive measures were
significantly correlated with pain, severity of motor symptoms, or dis-
ability, as measured by TWSTRS‐2.
3.4. Psychological distress, HR-QoL and CD severity

As outlined in Table 3, no psychological distress or HR‐QoL mea-
sures were significantly correlated with TWSTRS‐2 Severity. HR‐QoL
as measured by the Utility Values scale was negatively correlated
TWSTRS‐2 Pain (rs = −0.543, p < .003), but not TWSTRS‐2 Severity
(rs = −0.165, p = .29), or TWSTRS‐2 Disability after controlling for
multiple comparisons (rs = −0.359, p = .017). Impact of CD as mea-
sured by the CDIP‐58 was significantly positively correlated with the
HADS‐A (rs = 0.498, p = .001), BAI (rs = 0.771, p < .001), and the
BDI (rs = 0.579, p < .001), and had a positive correlation nearing sig-
nificance with the HADS‐D (rs = 0.422, p = .005). The health impact
of CD as measured by the CDIP‐58 had a significant negative correla-
tion with the HR‐QoL as measured by the Utility Index (rs = −0.455,
p = .001).

While the BAI was significantly correlated with TWSTRS‐2 Pain
(rs = 0.55, p < .001) and TWSTRS‐2 Disability (rs = 0.437,
p = .003), the HADS‐A was not correlated with either measure



Table 2
Neuropsychological assessments scores.

Domain Assessment Score type (Normative M ± SD) n M (SD) Min to Max T (df) Effect Size

Estimated Premorbid Intellectual Ability TOPF SCL (100 ± 15) 46 98.77 (9.92) 68.2 to 120.9 − 0.84 (45) NS
General Intellectual Ability WASI-II FSIQ-2 SCL (100 ± 15) 44 92.23 (19.1) 62 to 135 − 2.68 (43) NS
Processing Speed WAIS Coding SCL (10 ± 3) 46 8.48 (2.47) 3 to 14 − 4.17 (45) Med (-)

Stroop Trial 1: Color Naming SCL (10 ± 3) 46 9.39 (2.9) 2 to 14 − 1.42 (45) NS
Stroop Trial 2: Word reading SCL (10 ± 3) 46 9.52 (2.61) 2 to 13 −1.24 (45) NS

Motor Speed Pegboard Raw (n/a) 42 9.23 (1.84) 5.6 to 13.33 n/a n/a
Visuospatial Processing RCF Copy Raw (n/a) 45 29.6 (7.5) 7.5 to 36 n/a n/a
Language BNT-15 Z (0 ± 1) 42 - 0.58 (1.42) − 4.5 to 1.13 − 2.7 (43) NS

DKEFS Semantic Fluency SCL (10 ± 3) 45 11.18 (3.09) 6 to 19 2.55 (44) NS
Memory: Encoding WMS LM1 SCL (10 ± 3) 46 8.48 (2.97) 3 to 14 − 3.48 (45) Med (-)

RAVLT A1-A5 Z (0 ± 1) 45 0.06 (1.36) − 2.45 to 2.6 0.27 (45) NS
RCF Immediate T (50 ± 10) 45 42.13 (15.6) 20 to 80 − 3.38 (44) Med (-)

Memory: Recall WMS LM2 SCL (10 ± 3) 44 7.45 (2.97) 2 to 13 − 5.68 (43) Lrg (-)
RAVLT Recall Z (0 ± 1) 45 - 0.24 (1.1) −3.28 to 1.92 − 1.48 (44) NS
RCF Recall T (50 ± 10) 44 41.16 (15.6) 20 to 80 − 3.74 (43) Med (-)

Memory: Recognition WMS LM Rec Raw (n/a) 44 22.66 (3.25) 15 to 30 n/a n/a
RAVLT Rec Z (0 ± )1 43 0.671 (0.65) − 1.18 to 1.5 6.73 (42) Lrg (+)
RCF Rec T (50 ± 10) 43 41.39 (16.3) 20 to 73 − 3.51 (43) Med (-)

Executive Function WAIS DS: Forward SCL (10 ± 3) 45 10.42 (3.15) 2 to 19 2.6 (43) NS
WAIS DS: Reverse SCL (10 ± 3) 45 10 (2.37) 5 to 18 0.00 (43) NS
WAIS DS: Sequencing SCL (10 ± 3) 45 9.93 (2.41) 5 to 15 -0.187 (43) NS
Stroop Trial 3: Inhibition SCL (10 ± 3) 46 10.17 (2.82) 1 to 14 0.63 (44) NS
Letter fluency SCL (10 ± 3) 45 10.24 (3.56) 4 to18 0.46 (44) NS

Social Cognition: FAB: Naming Facial Affect Z (0 ± 1) 34 - 0.79 (0.82) − 2 to 0 −5.58 (33) Lrg (-)
FAB: Name Emotional Prosody Z (0 ± 1) 34 −1.11 (1.2) −4.36 to 0.62 − 5.41 (33) Lrg (-)
RMET Z (0 ± 1) 40 - 0.36 (1.39) − 2.96 to 2.2 − 1.98 (39) NS
FAB: Matching Z (0 ± 1) 31 − 1.5 (1.4) − 5.24 to 0.42 − 6 (30) Lrg (-)
FAB: Incongruent Z (0 ± 1) 34 0.64 (1.35) −3.04 to 2.92 2.76 (33) NS
FAB: Congruent Z (0 ± 1) 34 1.08 (0.93) -0.88 to 2.06 6.81 (33) Lrg (+)
QCAE: Cognitive Raw (n/a) 36 58.75 (10.0) 20 to 73 n/a n/a
QCAE: Affective Raw (n/a) 36 36.64 (10.3) 23 to 76 n/a n/a

TOPF: Test of Premorbid Functioning; WAIS: Wechsler Adult Intelligence Scale-Fourth Edition; DS: Digit Span; WASI: Wechsler Abbreviated Scale of Intelligence -
Second Edition; DKEFS: Delis-Kaplan Executive Function System; FAB: Florida Affect Battery; RAVLT: Rey Auditory Verbal Learning Task; RCF: Rey Complex
Figure; RMET: Reading the Mind in the Eyes Test; SCL: Scale score; ST, standard score; NS: Not significant; QCAE: Questionnaire of Cognitive and Affective
Empathy; Lrg: Large; Med: Medium.
*Significant (p ≤ 0.002) after the Holm method of correction for multiple comparisons was employed.

Table 3
Correlations of quality of life, psychological distress, and severity measures.

Variable 1

1 HADS-A 1
2 HADS-D 0.704*
3 BAI 0.701*
4 BDI-II 0.711*
5 Utility Index -0.381
6 TWSTRS Pain 0.321
7 TWSTRS Disability 0.231
8 TWSTRS Severity -0.115
9 CDIP-58 0.498*

*Significant (p ≤ 0.003) after the Holm method of correction for multiple
comparisons was employed (two-tailed).
HADS-A: Hospital Anxiety and Depression Scale - Anxiety; HADS-D: Hospital
Anxiety and Depression Scale – Depression; BAI: Beck Anxiety Inventory; BDI-
II: Beck Depression Inventory; CDIP-58: Cervical Dystonia Impact Profile.
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(rs = 0.321, p = .06; rs = 0.231, p = .17). The HADS‐D was also not
significantly correlated with any of the TWSTRS‐2 measures, although
the BDI had correlations approaching significance with TWSTRS‐2
Pain (rs = 0.419, p = .005) and TWSTRS‐2 Disability (rs = 0.418,
p = .005).
4. Discussion

Results indicate that for some individuals, cognitive and social cog-
nitive impairments are a distinct feature of CD. Subtle deficits in the
domains of social cognition, processing speed and memory were
observed in this cohort, although most participants performed within
4

the average range on most neuropsychological assessments. Severity
of motor symptoms and pain, as assessed by TWSTRS‐2 Severity and
Pain subscales, were not associated with performance on cognitive
or social cognitive measures, indicating that poor cognitive perfor-
mance is not a reflection of distracting symptoms. After controlling
for multiple comparisons, cognitive performance was not associated
with psychological distress or HR‐QoL. While HR‐QoL was not associ-
ated with severity of motor symptoms, low HR‐QoL was associated
with higher levels of pain and psychological distress. Furthermore,
high levels of psychological distress were observed in the CD cohort.
Results draw attention to the importance of addressing non‐motor
symptoms in the treatment of CD.

By employing a broad range of specific multi‐modal measures to
assess multiple facets of cognition and social cognition in cervical dys-
tonia patients, this work expands on prior research published by Foley
et al. [9] and Czekóová et al. [18]. On neuropsychological measures,
the majority of participants with CD performed within the average
range across all cognitive domains. This is largely consistent with
existing literature, which has noted that most global aspects of cogni-
tive functioning such as IQ and language are not typically impaired in
CD [25]. However, there were a number of subtle impairments. This
CD cohort performed significantly lower than manualized norms on
tests of processing speed (8.7% impaired), encoding verbal memory
(21.7% impaired), immediate visual memory (32.6% impaired), ver-
bal recall memory (26% impaired) and visual recall memory (39.2%
impaired). This is in line with previous reports of impairments in pro-
cessing speed and memory in CD [13,14]. Executive function scores
of the cohort did not statistically differ from manualized norms, and
frequency of impairment was similar to that of manualized normative
data (range of 0–8% impaired). Findings suggest that individuals with



Fig. 1. Mean z-scores of CD cohort on tests of social cognition (z-scores normalized using manualized norms). Error bars show standard error of the mean.
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CD do not have deficits in response inhibition, idea generation, exec-
utive control, rule inference and set shifting. Results are consistent
with those from a previous study comparing the same sample to
aged‐matched controls [19].

Social Cognition: This CD cohort also performed significantly
lower than standardized norms on a number of social cognition
measures, including the Naming Facial Affect (8.8% impaired), Recog-
nizing Emotional Prosody Affect (19.6% impaired) and Matching Emo-
tional Prosody to Facial Affect (21.7% impaired) subtests of the Florida
Affect Battery (FAB). This supports previous findings that individuals
with CD have emotional recognition impairments for both auditory
(prosody) [54] and visual (face) stimuli [55]. It is possible that disor-
dered social cognition, which includes emotional sensory processing,
may be related to a disrupted collicular–pulvinar–amygdala subcorti-
cal pathway in individuals with CD [23]. Indeed, the role of cerebellar
dysfunction in driving dystonic movements has been highlighted in a
number of recent studies [56,57] and has been shown to be implicated
in the social processes of “mirroring” (e.g., understanding intentions of
others from observing movements) and mentalizing (e.g., inferring
intentions, beliefs or personality traits of others) [58]. However, as
poor performance in social cognitive tasks has been associated with
working memory and verbal semantic fluency in CD patients [18], fur-
ther research is needed to delineate social cognitive deficits in CD
patients from other cognitive impairments within the context of
disease severity and duration. As severity of motor symptoms and pain
were not associated with performance on neuropsychological tests,
findings indicate that subtle cognitive and social cognitive impair-
ments may be part of the primary pathophysiological process in CD
[9,11,18], rather than a result of the distracting effect of motor symp-
toms, as suggested by Allam et al. [24].
5

Psychological distress: Higher proportions of participants with
CD had clinically significant levels of anxiety and depression than have
been reported in other chronic conditions, such as diabetes [59] or
spinal cord injury [60]. Levels of depression and anxiety were compa-
rable when using the Beck scales relative to the HADS. However, the
two anxiety measures had different correlates, whereby the BAI was
significantly correlated with measures of pain and disability, whereas
the HADS‐A was not. As the BAI contains a number of somatic symp-
toms of anxiety (e.g., “hands trembling” or “shaky/unsteady”) com-
monly experienced in CD, this likely confounded the BAI results.
Further research is warranted to determine the most suitable measure
of psychological distress for CD patients.

Psychological distress and HR‐QoL were not associated with sever-
ity of CD motor symptoms, although higher reported levels of pain
were associated with poorer HR‐QoL. This supports previous findings
that pain has a greater impact on HR‐QoL than the severity of motor
symptoms alone [9]. As one might anticipate, low HR‐QoL was associ-
ated with higher levels of psychological distress. Psychological distress
was not significantly associated with cognitive or social cognitive func-
tioning after controlling for multiple comparisons, which suggests that
subtle observed cognitive impairments are not a reflection of underly-
ing anxiety or depression but may be part of the primary pathophysi-
ological process in CD. However, it should be noted that a number of
correlations approached significance. For example, poor performance
on a semantic fluency task was associated with higher levels of
depression. Similarly, while HR‐QoL did not correlate with measures
of cognitive functioning after controlling for multiple comparisons,
associations which approached significance were found between low
HR‐QoL and poor performance on certain measures of verbal memory
and fluency measure of executive function. As current research on the
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relationship between psychological distress and cognitive functioning
in CD is mixed [8,9,13], and cognitive deficits have been associated
with reduced HR‐QoL in individuals with Primary Blepharospasm
[27], research with a larger sample size is needed to determine
whether impairments in these specific cognitive domains are associ-
ated with psychological distress and quality of life for individuals with
CD.

The main strength of this study is the multi‐faceted, multidisci-
plinary assessment of a well‐characterized, representative sample of
patients with CD, including a number of multi‐modal social cognitive
measures. This paper adds to a case‐control study using the same sam-
ple of patients with CD [19] by comprehensively assessing their cogni-
tion and social cognition in relation to age matched norms, and by
investigating the relationships between the non‐motor features of cer-
vical dystonia, including cognition, social cognition, psychological dis-
tress, pain and HR‐QoL. The lack of randomization in the order the
tests were administered must be considered, as fatigue or procedural
effects may have influenced performance on certain tests, as well as
self‐reported measures of psychological distress.
5. Conclusions

Results indicate that psychological distress and deficits in cognitive
and social cognitive functioning are likely distinct features of CD.
While this cohort of patients with CD generally performed within
the average range across a wide range of neuropsychological mea-
sures, participants performed significantly lower than normative stan-
dardized means on measures of social cognition, processing speed and
memory. Findings suggest that these cognitive and social cognitive
impairments are a distinct feature for some with CD, rather than a
reflection of distracting motor symptoms and pain. While HR‐QoL
was not associated with severity of motor symptoms, higher levels of
pain and psychological distress were associated with low HR‐QoL. Fur-
thermore, this cohort presented with high levels of anxiety (30%) and
depression (29%). Findings highlight the importance of addressing
non‐motor symptoms in the treatment of CD. This may be achieved
by clarifying subtle neurocognitive patterns, improving accessibility
to neuropsychological assessments, and providing interventions to
alleviate physical pain and psychological distress.
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