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Purpose: The study aimed to evaluate the health-related quality of life (HRQoL) measured
by the five-level EuroQol-5 dimensions (EQ-5D-5L) in patients with cervical dystonia, and
to explore the determinants of HRQoL in patients with cervical dystonia.

Methods: EQ-5D-5L health state profiles were converted into a single aggregated
“health utility” score. A calibrated visual analog scale (EQ VAS) was used for self-rating of
current health status. Multiple linear regression analysis was used to explore the factors
associated with HRQoL in cervical dystonia.

Results: A total of 333 patients with cervical dystonia were enrolled in the analysis,
with an average age of 44.3 years old. The most common impaired dimension of health
was anxiety/depression (73.6%), followed by pain/discomfort (68.2%) and usual activities
(48%). The median health utility score was 0.80, and the median EQ VAS score was 70.2.
Multivariate linear regression analysis indicated that disease duration and the scores of
the Hamilton Depression Rating Scale (HDRS), Pittsburgh sleep quality index (PSQI),
Toronto Western Spasmodic Torticollis Rating Scale (TWSTRS) Part I, and TWSTRS Part
Il were associated with the health utility scores. After adjusting other parameters, the
TWSTRS Part lll score and the HDRS score were significantly associated with the EQ
VAS scores (p < 0.05).

Conclusion: This study evaluated HRQoL in patients with cervical dystonia using the
Chinese version of the EQ-5D-5L scale. We found that, besides motor symptoms,
non-motor symptoms, including depression, pain, and sleep quality, could be greater
determinants of HRQoL in patients with cervical dystonia. Management of non-motor
symptoms, therefore, may help improve HRQoL in patients with cervical dystonia.
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INTRODUCTION

Cervical dystonia (CD) is one of the most common focal
dystonias characterized by involuntary contractions of cervical
muscles, leading to abnormal movements and posture of head
(1). Besides the motor symptoms, non-motor symptoms, such
as anxiety, depression, sleep disorders, and pain, are also very
common in patients with CD (2). While CD is not a life-
threatening disease, it can affect activities of daily living, decrease
the quality of life (3), and even cause disability of patients (4).

Most of the previous studies assessed the quality of life in
CD using the craniocervical dystonia questionnaire-24 (CDQ 24)
or the Short Form-36 Health Survey (SF-36). Additionally, they
had usually small sample sizes and yielded inconsistent results.
For example, motor severity has been reported to correlate with
poor quality of life in CD in some studies (5-7), but not in other
studies (8-13).

The five-level EuroQol5-dimensions questionnaire (EQ-5D-
5L) is a standardized and more convenient tool to evaluate the
health-related quality of life (HRQoL) worldwide (14). It has been
extensively used in neurological diseases, such as Parkinson’s
disease (15), amyotrophic lateral sclerosis (16), and multiple
sclerosis (17). The utility values of EQ-5D-5L for Chinese were
established in 2017 (18).

Therefore, the aim of this study was to assess HRQoL in
patients with CD using the EQ-5D-5L scale in a large Chinese
cohort and to explore the determinants of HRQoL in CD.

MATERIALS AND METHODS

Patients Evaluation

We performed a cross-sectional study. All the patients were
recruited from the Department of Neurology of West China
Hospital of Sichuan University. The patients were diagnosed as
CD by neurologists specialized in movement disorders. Only
the patients with isolated cervical dystonia were included in
the analysis. The patients who had concominant blepharospasm,
oromandibular dystonia or dystonia in the limbs or trunk besides
CD were excluded in the current study. The study was approved
by the Ethics Committee of West China Hospital of Sichuan
University (No. 2022-260). All the participants have signed
informed consent.

We collected demographic and clinical data of all the
participants, including sex, age, age of the onset, and disease
duration. All the participants underwent a face-to-face interview
by trained movement disorder specialists. Motor and non-
motor symptoms were assessed using standard scales. Motor
severity was assessed using the Toronto Western Spasmodic
Torticollis Rating Scale Part I (TWSTRS-I). Depression was
assessed using the Hamilton Depression Rating Scale-24 (HDRS-
24) (19). Anxiety was assessed using the Hamilton Anxiety Rating
Scale (HARS) (20). Excessive daytime sleepiness was assessed
using the Epworth Sleepiness Scale (ESS) scale (21). Sleep quality
was assessed using the Pittsburgh sleep quality index (PSQI)
scale (22). The global cognitive function was assessed using the
Montreal Cognitive Assessment (MoCA) scale (23). The Toronto

Western Spasmodic Torticollis Rating Scale Part IIT (TWSTRS-
III) was used to assess pain severity. The Toronto Western
Spasmodic Torticollis Rating Scale Part IT (TWSTRS-II) was used
to assess the activities of daily living.

The HRQoL was assessed using the EQ-5D-5L. EQ-5D-
5L comprises two parts. The first part of the EQ-5D-5L
assesses five dimensions of health, namely, mobility (MO),
self-care (SC), usual activities (UA), pain/discomfort (PD),
and anxiety/depression (AD). Each dimension has five levels,
namely, no problems, slight problems, moderate problems,
severe problems, and extreme problems. The scores of these
five problems can be converted into a single aggregated “health
utility” score according to the Chinese version of the population-
based utility values (18). The second part of the EQ-5D-5L is a
self-rating calibrated visual analog scale (EQ VAS), with a range
of 0 to 100. Score 0 indicates worst possible health state, while
score 100 indicates best possible health state.

Statistical Analysis
All continuous variables were presented as the mean and
standard deviation (SD), and all categorical variables were
presented as numbers and percentages. Spearman’s correlation
analyses were conducted to explore relationships between EQ-
5D-5L values (health utility scores and EQ VAS scores) and
clinical variables (sex, age, age of the onset, disease duration,
scores of TWSTRS-I, TWSTRS-II, TWSTRS-III, HDRS-24,
HARS, ESS, PSQI, and MoCA). The multivariate linear
regression model was used to explore the factors correlated with
the health utility scores and EQ VAS scores of EQ-5D-5L in CD.
The health utility scores and EQ VAS scores of EQ-5D-5L were
used as dependent variables.

All analyses were performed using the Statistical Package for
the Social Sciences (SPSS) version 22.0, and the R. two-tailed
p-values of < 0.05 were considered statistically significant.

RESULTS

A total of 333 patients with CD (118 males) were included in
the study. The average age of the patients was 44.3 (SD, 13.3) at
the baseline, with a mean disease duration of 3.7 (SD, 5.7) years
(Table 1).

The median health utility score was 0.80, and the median EQ
VAS score was 70.2 for the total patients with CD. Levels 2-
5 were considered as impaired for each dimension. The most
common impaired dimension of health was anxiety/depression
(73.6%), followed by pain/discomfort (68.2%), usual activities
(48%), mobility (33.9%), and self-care (20.4%) (Figure 1).

Spearman’s correlation analyses showed that the health utility
scores were significantly associated with disease duration (r =
0.168, p = 0.002), the TWSTRS-I score (r = —0.314, p < 0.001),
the TWSTRS-II score (r = —0.625, p < 0.001), the TWSTRS-III
score (r = —0.424, p < 0.001), the HARS score (r = —0.511,
p < 0.001), the HDRS score (r = —0.590, p < 0.001), and
the PSQI score (r = —0.269, p < 0.001). The EQ VAS scores
were significantly associated with disease duration (r = 0.110,
p = 0.045), the TWSTRS-I score (r = —0.141, p = 0.010), the
TWSTRS-II score (r = —0.353, p < 0.001), the TWSTRS-III score
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TABLE 1 | Demographic and clinical features of the recruited patients with
cervical dystonia.

TABLE 2 | Spearman’s correlation analyses of the EQ-5D-5L healthy utility score
and the EQ VAS score in patients with cervical dystonia.

Patients with cervical dystonia Healthy utility score EQ VAS
Total number 333 Sex 0.011 —0.073
Male sex, No. (%) 118 (35.4%) Age 0.038 0.029
Age, years, mean (SD) 44.3 (18.3) Age of onset —0.008 0.025
Age of onset, years, mean (SD) 40.6 (13.3) Disease duration 0.168* 0.110*
Disease duration, mean (SD) 3.7 (6.7) TWSTRS-I score —-0.314* —-0.141*
TWSTRS-I score, mean (SD) 13.4 (5.2) TWSTRS-II score —0.625* -0.353*
TWSTRS-Il score, mean (SD) 8.2 (6.4) TWSTRS-IIl score —0.424* —0.249*
TWSTRS-IIl score, mean (SD) 3.1(3.7) MoCA score 0.048 0.042
MoCA score, mean (SD) 25.3 (3.5) HDRS-24 score —0.590* —0.484*
HDRS-24 score, mean (SD) 9.7 (8.0) HARS score —-0.511* —0.409*
HARS score, mean (SD) 8.4 (7.1) ESS score —0.007 —0.030
ESS score, mean (SD) 4.0 (4.4) PSQI score —0.269* —0.258*
PSQI score, mean (SD) 6.3 (4.1) ) T )
TWSTRS-I, Toronto Western Spasmodic Torticollis Rating Scale Part I; TWSTRS-II,
EQ-5D-5L health utility score, mean (SD) 0802 Toronto Western Spasmodiic Torticollis Rating Scale Part Il; TWSTRS-IIl, Toronto Western
EQ VAS, mean (SD) 70.2 (15.5) Spasmodic Torticollis Rating Scale Part Ill; MoCA, Montreal Cognitive Assessment; HDRS-

TWSTRS-I, Toronto Western Spasmodic Torticollis Rating Scale Part I;TWSTRS-II,
Toronto Western Spasmodic Torticollis Rating Scale Part Il; TWSTRS-IIl, Toronto Western
Spasmodic Torticollis Rating Scale Part Ill; MoCA, Montreal Cognitive Assessment; HDRS-
24, Hamilton Depression Scale; HARS, Hamilton Anxiety Scale; ESS, Epworth Sleepiness
Scale; PSQ), Pittsburgh sleep quality index; EQ-5D-5L, five-level EuroQol 5-dimensions
questionnaire; EQ VAS, visual analog scale.

24, Hamilton Depression Scale; HARS, Hamilton Anxiety Scale; ESS, Epworth Sleepiness
Scale; PSQI, Pittsburgh sleep quality index; EQ-5D-5L, five-level EuroQol 5-dimensions
questionnaire; EQ VAS, EuroQol visual analog scale.

*Significant difference.

TABLE 3 | Stepwise linear regression analysis of the total EQ-5D-5L healthy utility
score and the total EQ VAS score in patients with cervical dystonia.
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FIGURE 1 | Frequency of reported problems for each of the EQ-5D-5L
dimensions.

(r=—0.249, p < 0.001), the HARS score (r = —0.409, p < 0.001),
the HDRS score (r = —0.484, p < 0.001), and the PSQI score (r
= —0.258, p < 0.001; Table 2).

The multivariate linear regression analysis showed that disease
duration (B = 0.086, p = 0.036) and the scores of the HDRS
(B = —0.458, p < 0.001), the PSQI (B = —0.094, p = 0.035),
the TWSTRS Part I (8 = —0.216, p < 0.001), and the TWSTRS
Part III (8 = —0.215, p < 0.001) were associated with the EQ-
5D-5L health utility scores. After adjusting other parameters, the
TWSTRS Part III score (B = —0.124, p < 0.012) and the HDRS

Variable Standardized SE P-
regression value
coefficient

Healthy utility score Disease duration 0.086 0.001 0.036*
HDRS-24 score —0.458 0.001 <0.001*

PSQI score —0.094 0.002 0.035*

TWSTRS-I score -0.216 0.001 <0.001*

TWSTRS-IIl score —-0.215 0.002  <0.001*

EQ VAS score HDRS-24 score —0.459 0.096  <0.001*
TWSTRS-IIl score —0.124 0.204 0.012*

EQ-5D-5L, five-level EuroQol 5-dimensions questionnaire; EQ VAS, EuroQol visual analog
scale; HDRS-24, Hamilton Depression Scale; PSQI, Pittsburgh sleep quality index;
TWSTRS-I, Toronto Western Spasmodic Torticollis Rating Scale Part I; TWSTRS-II,
Toronto Western Spasmodic Torticollis Rating Scale Part Ill.

*Significant difference.

score (B = —0.459, p < 0.001) were significantly associated with
the EQ VAS scores (p < 0.05; Table 3).

DISCUSSION

The current study describes the HRQoL profile in patients
with CD in a large Chinese cohort using the EQ-5D-5L
scale. The results showed that anxiety/depression (73.6%) and
pain/discomfort (68.2%) were the highest reported dimensions
impaired in patients with CD. In addition, multivariate linear
regression analysis showed that EQ-5D-5L health utility scores
were associated with disease duration, motor severity, and non-
motor symptoms, including pain, depression, and sleep quality,
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while EQ VAS scores were only associated with non-motor
symptoms, including pain and depression.

As with our results, non-motor symptoms have been widely
reported to play an important role in the decreased quality of life
in isolated dystonia, including CD (12, 24, 25). Approximately
55~90% of the patients with CD have been reported to suffer
from pain (1, 26, 27). In the current study, pain/discomfort was
reported by 68.2% of the patients with CD. Inconsistent with our
results, pain has also been identified to affect the quality of life
in patients with CD in several studies (7-9, 11-13). The pain in
CD can be relieved by botulinum toxin injection (28). However,
the mechanism of pain in patients with CD remains largely
unknown. The probable mechanisms include both muscle-based
and non-muscle-based mechanisms, such as network changes in
the basal ganglia (29).

Depression was another determinant of decreased HRQoL in
patients with CD identified in the current study. Mood disorders
have been reported to be important determinants of poor quality
of life in patients with CD in many previous studies (5, 8-
11, 13). Depression is common in patients with CD. A recent
meta-analysis has yielded depression prevalence of 31.5% in
patients with CD (30). In the current study, anxiety/depression
was reported by 68.2% of the patients with CD, indicating that the
rate of psychiatric comorbidities in CD might be underestimated.
Impairment of the dopaminergic system might be an explanation
of the development of depression in patients with CD (31).

In line with our results, sleep disorder has also been found to
affect the quality of life in patients with CD by a previous study
(10). Sleep disorder is also a very common nonmotor symptom
in CD (32). Nearly half of the patients with CD have been found
to have poor sleep quality (33, 34), which was in accordance with
our results (49.8%). Patients with CD with sleep disorders also
had a higher pain burden than those with normal sleep (12).

Several studies reported that motor severity was not associated
with quality of life in patients with CD (8-13). However, other
studies came to the opposite conclusion (5-7). In addition, a
study found that motor symptoms had a small influence only
on the physical functioning domain of the HRQoL in CD (24).
In the current study, motor severity was associated with EQ-5D-
5L health utility scores, but not with EQ VAS scores according
to the multivariate linear regression analyses. Therefore, the role
of motor severity in the HRQoL of CD needs to be validated by
more studies in the future.

The results of the current study offered some indications for
the strategies of the decreased quality of life in patients with CD.
For example, botulinum toxin injection benefits for both pain and
motor severity of CD (28), and it has also been reported to help
improve the HRQoL in patients with CD (35). In addition, as
non-motor symptoms played an important role in the decreased
HRQoL in patients with CD, dealing with these non-motor
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