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Abstract
Introduction  Patients with blepharospasm in addition to involuntary contraction of the orbicularis oculi muscle also have 
non-motor symptoms (psychiatric, sleep, cognitive, and ocular). In this paper, we investigated the relationship of non-motor 
with motor symptoms and the total burden of non-motor symptoms in patients with blepharospasm. Results were compared 
with those of age- and sex-matched healthy controls.
Methods  We enrolled 60 patients with blepharospasm and 40 age-matched healthy controls. In all patients, the severity 
of blepharospasm was assessed clinically with the Blepharospasm Severity Rating Scale. All the participants underwent a 
psychiatric, sleep, cognitive, and ocular symptom evaluation. We investigated the correlations between motor, non-motor 
symptoms, and patients’ clinical and demographic features.
Results  The frequency of psychiatric, sleep, and cognitive disorders and ocular symptoms was higher in blepharospasm 
patients than in healthy controls. Non-motor symptoms coexisted in the majority of patients and there was no correlation 
between non-motor and motor symptoms. The total burden of non-motor symptoms did not associate with motor symptoms 
and demographic features in blepharospasm.
Conclusions  Non-motor symptoms are independent of motor features and likely belong to the clinical spectrum of blepha-
rospasm. The presence of non-motor symptoms possibly reflects a complex network disorder of blepharospasm.
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Introduction

Blepharospasm (BSP) is a focal dystonia characterized by 
an increased activity of the orbicularis oculi (OO) muscles, 
associated with increased blinking and, sometimes, with 
apraxia of eyelid opening [1–3]. BSP is clinically hetero-
geneous as suggested by the presence of different subtypes 
identified on the basis of the duration of OO muscle spasms 
[4, 5]. In addition to motor symptoms, BSP patients may 
have non-motor features [3, 6, 7], including psychiatric prob-
lems [8, 9], sleep difficulties [10, 11], cognitive impairment 
[12, 13], and ocular symptoms [14, 15]. Previous studies 
on BSP patients have focused on the investigation of indi-
vidual non-motor symptoms but did not assess the possible 
coexistence, the relationship with motor symptoms, and 
the total burden of psychiatric, sleep, cognitive, and ocular 
symptoms.

To this aim in this paper, we investigated in a sample 
of 60 patients with BSP non-motor symptoms including 
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psychiatric, sleep, cognitive disorders, and ocular distur-
bances which are considered the most frequent non-motor 
symptoms in BSP [3] and their relationship with motor 
symptoms. Severity of motor symptoms was assessed 
by using a validated clinical scale. The overall burden of 
non-motor symptoms in individual BSP patients was also 
investigated.

Methods

We consecutively enrolled 60 patients with BSP (21 men 
and 39 women aged 65.7 ± 10.2 years) diagnosed according 
to the validated diagnostic criteria [2]. Seventy percent of 
patients were affected by focal BSP and 30% by BSP as a 
segmental dystonia. Age at dystonia onset was 55 ± 9.3 years 
and disease duration was 10.9 ± 6.7 years. All the BSP 
patients came from the outpatient movement disorders 
clinic of the Department of Human Neurosciences, Sapienza 
University of Rome. We also enrolled 40 healthy control 
subjects of similar sex (16 men and 24 women) and age 
(64.3 ± 9.4 years). To exclude any confounding effects due to 
botulinum toxin (BoNT) injections, the clinical assessment 
was performed at least 4 months after the last BoNT treat-
ment. The experimental procedure was approved by the local 
institutional review board and was conducted in accordance 
with the Declaration of Helsinki. Written informed consent 
was obtained from each participant.

Blepharospasm assessment

BSP patients underwent a video-recorded neurological 
assessment. Video recordings performed according to a 
standardized procedure [5], were reviewed by two independ-
ent experienced movement disorder specialists who scored 
the severity of BSP using the Blepharospasm Severity Rat-
ing Scale (BSRS) [5]. The BSRS is based on: the type of OO 
spasm; the presence or absence of apraxia of eyelid opening; 
the presence of OO spasms that occur while writing; the 
average duration of prolonged OO spasms with complete rim 
closure; the frequency of brief spasms and blinks; the fre-
quency of prolonged OO spasms with complete rim closure. 
Mean severity score of BSP in our patient population was 
8.08 ± 4.03. Cohen’s Kappa statistics yielded a high inter-
rater agreement between the two neurologists who scored 
the videotapes (K = 0.85).

Non‑motor symptom assessment

BSP patients and healthy controls underwent a full 
psychiatric evaluation. The  Structured Clinical Inter-
view for DSM-IV Axis I Disorders (SCID-I) was used 

to determine major mental disorders, while the Struc-
tured Clinical Interview for DSM-IV Axis II Disorders 
(SCID-II) was used to determine personality disorders. 
The Hamilton Rating Scale for Anxiety (HAM-A) (a score 
of 17 or more indicates mild anxiety severity) [16] and 
the Hamilton Rating Scale for Depression (HAM-D) (a 
score of 7 or more indicates mild depression severity) [17] 
were administered to evaluate the severity of anxiety and 
depressive symptoms, respectively. The quality and pat-
tern of sleep were assessed by means of the Pittsburgh 
Sleep Quality Index (PSQI) [18], a questionnaire that dif-
ferentiates “poor” from “good” sleep by measuring seven 
aspects: subjective sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbances, use of 
sleeping medications, and daytime dysfunction over the 
last month (a score of 5 or more indicates a poor quality 
of sleep). Both BSP patients and healthy controls under-
went an evaluation to detect any cognitive impairment by 
means of the Montreal Cognitive Assessment (MoCA) 
[19], which investigates cognitive domains such us mem-
ory recall, visuospatial abilities, multiple aspects of execu-
tive functions, attention, concentration, working memory, 
language, spatial, and temporal orientation (a score of 26 
or less indicates cognitive impairment). Ocular symptoms 
including burning sensation, grittiness, dryness of the eye, 
and red eyes were investigated in all the BSP patients and 
healthy controls by administering a standardized question-
naire [14].

In each patient and healthy control, we also calcu-
lated the overall burden of non-motor symptoms, which 
was defined as the sum of abnormal non-motor domains 
(1 = abnormal; 0 = normal) among the domains tested. 
For psychiatric domain, we used the SCID I (1 = pres-
ence of psychiatric diagnosis; 0 = absence of psychiat-
ric diagnosis); for sleep domain, we used the PSQI total 
score which provides a comprehensive assessment of 
sleep quality (1 = ≥ 5; 0 = < 5); for cognitive domain, we 
used total MoCA score (1 = ≤ 26; 0 => 26); and for ocular 
symptom domain, we used a standardized questionnaire 
(1 = presence of ocular symptoms; 0 = absence of ocular 
symptoms).

Statistical analysis

Data are expressed as mean ± standard deviation (SD) 
unless otherwise indicated. The statistical analysis was 
performed using the SPSS software version 25. Groups 
were compared by Mann–Whitney U test, one-way analy-
sis of variance (ANOVA), Chi-squared test, and Fisher 
test as appropriate. Univariate and multivariate linear 
regression models were computed to analyze associations 
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among variables. A value of p < 0.05 indicated statistical 
significance.

Results

Patients and control subjects did not differ in age and gender 
(Table 1).

SCID I (Table 1) showed that 23 of the 60 BSP patients 
enrolled (38.3%) had psychiatric disorders: 8 (13%) had a 
generalized anxiety disorder, 4 (6.6%) had undefined anxi-
ety disorder, 2 (3.3%) had major depression, 3 (5%) had 
dysthymia, 4 (6.6%) had adjustment disorder associated with 
depressed mood, 1 had affective psychosis (1.6%), and 1 
had a post-traumatic stress disorder (1.6%). In contrast, only 
four (10%) healthy controls were diagnosed with a psychi-
atric disorder on the basis of the SCID I: one subject had 
major depression (2.5%), two (5%) had an unspecified anxi-
ety disorder, and one had panic attacks (2.5%). The SCID 
II (Table 2) revealed the presence of a histrionic personal-
ity disorder in four BSP (6.6%) patients and in none of the 
healthy controls.

Sleep disturbances (Table 1) were significantly more fre-
quent in BSP patients than in healthy controls—34 of the 60 
BSP (56%) patients and 7 of the 40 controls (18%).

The global MoCA score was higher in BSP patients than 
in controls—42 of the 60 BSP (70%) patients and 8 of the 40 
controls (20%) (Table 1). Analyzing the sub-domains inves-
tigated by the MoCA, the BSP patients showed an altered 
score compared to the healthy controls with regard to the 

visuospatial domain (p < 0.001), the attention (p = 0.012), 
and the recall (p = 0.026).

The prevalence of ocular symptoms was significantly 
higher in patients with BSP than in the healthy controls 
(Table 1)—43 of the 60 BSP (71%) and 2 of the 40 (5%) 
healthy controls. In 38 of the 43 BSP patients with ocular 
symptoms, the symptoms appeared before the onset of BSP, 
whereas in the remaining 5 patients, they appeared approxi-
mately 3 years later.

When the total burden of non-motor symptoms was inves-
tigated by means of standardized measurements (SCID-I, 
PSQI, MoCA, questionnaire for ocular symptoms), the BSP 
patients exhibited abnormalities in 1.9 ± 1.04 non-motor 
measurements (range from 0 to 4; 0 = no abnormality, 
4 = abnormalities in all the clinical non-motor measure-
ments). Psychiatric, sleep, cognitive, and ocular domains 
were affected in isolation in a minority of patients, whereas 
multiple non-motor symptoms domains were involved in 
most BSP patients (Table 2). Patients with isolated and mul-
tiple non-motor symptoms did not differ for disease duration 
(p = 0.4). No statistically significant association was found 
among the various non-motor symptoms (all p > 0.05).

When we classified BSP patients in the clinical phe-
notypes according to the type and duration of OO mus-
cle spasm [4, 5], they did not differ in terms of non-motor 
symptoms, with a similar extent and severity of such symp-
toms being observed in each phenotype group (all values 
of p > 0.05).

Two linear regression models using the BSRS score as 
the dependent variable were computed to assess the rela-
tionships between motor and non-motor symptoms. The 
first model assessed the relationships between the BSRS 

Table 1   Clinical and demographic data of patients with blepharos-
pasm and healthy controls

Data are expressed as mean ± SD and as the number and the percent-
age of patients and healthy controls

Blepharospasm 
patients (n. 60)

Healthy control 
subjects (n. 40)

P

Age (mean ± SD years) 65.7 ± 10.2 64.3 ± 9.4 > 0.05
Number of women (%) 65% 60% > 0.05
Psychiatric distur-

bances:
 SCID I (%) 23 (38.3%) 8 (10%) < 0.001
 SCID II (%) 4 (6.6%) – 0.001
 HAM-D score 

(mean ± SD)
5.8 ± 5.4 1.06 ± 3.3 < 0.001

 HAM-A score 
(mean ± SD)

6.4 ± 5.9 1.03 ± 2.7 < 0.001

Sleep disorders (%) 34 (56%) 7 (18%) < 0.001
 PSQI score 

(mean ± SD)
6.1 ± 3.4 5 ± 2.6 < 0.001

MoCA score 
(mean ± SD)

23.03 ± 4.5 26.6 ± 2.9 < 0.001

Ocular symptoms (%) 43 (71.6%) 2 (5%) < 0.001

Table 2   Distribution of non-motor symptom domains in 60 patients 
with blepharospasm

Data are expressed as the number of patients with blepharospasm and 
the percentage in parenthesis

No. patients (%)

Total number of patients (%) 60 (100%)
Patients with isolated non-motor symptoms: 17 (28.3%)
 Psychiatric disturbances alone 1 (5.8%)
 Sleep disturbances alone 5 (29.4%)
 Cognitive disturbances alone 3 (17.6%)
 Ocular disturbances alone 8 (47.0%)

Patients with multiple non-motor symptoms: 43 (71.6%)
 Psychiatric and sleep disturbances 14 (32.5%)
 Psychiatric and cognitive disturbances 16 (37.2%)
 Psychiatric and ocular disturbances 18 (41.8%)
 Sleep and cognitive disturbances 24 (55.8%)
 Sleep and ocular disturbances 25 (58.1%)
 Ocular and cognitive disturbances 25 (58.1%)



2783Journal of Neurology (2019) 266:2780–2785	

1 3

score and age, sex, disease duration, and the mean number 
of affected non-motor domains per BSP patients (Table 1 
Supplementary material). The second model assessed the 
relationships between the BSRS score and age, sex, disease 
duration, the total score of HAM-D, HAM-A, and MoCA 
(Table 1 Supplementary material). In both these models, 
univariate and multivariate linear regression analyses did 
not disclose significant relationships between the variables 
examined (Table 1 Supplementary material). Likewise, 
no relationships could be observed between the number 
of affected non-motor domains per BSP patient (depend-
ent variable) and age, sex, disease duration, and severity of 
motor symptoms tested by BSRS (Table 1 Supplementary 
material).

Discussion

By assessing multiple non-motor domains simultaneously, 
we have observed that non-motor symptoms are more fre-
quent in BSP patients than in healthy controls, and that in the 
majority of BSP patients (71%), there is the coexistence of 
different types of non-motor symptoms, including psychiat-
ric disturbances, sleep disorders, cognitive impairment, and 
ocular symptoms. There was no relationship between non-
motor symptoms and motor symptoms severity, as assessed 
by BSRS. Furthermore, when we classified BSP patients 
according to the type and duration of OO muscle spasms [4, 
5], we found that the frequency and severity of non-motor 
symptoms were similar in all the three clinical subtypes of 
BSP.

One important question is whether non-motor symptoms 
are secondary to motor symptoms or are part of the clinical 
spectrum of BSP. An association between motor and non-
motor symptoms severity would suggest that non-motor 
symptoms are the consequence of motor manifestations. In 
our cohort of patients, however, we have demonstrated that 
the individual and global burden of non-motor symptoms 
were not associated with severity, duration, and clinical sub-
type of motor manifestations. In keeping with these observa-
tions, previous studies, investigating only single non-motor 
symptom domain, reported that non-motor symptoms did 
not correlate with motor symptoms in the different types of 
focal dystonias [8–11, 13, 20, 21]. Furthermore, non-motor 
symptoms sometimes precede the onset of motor symptoms 
[9], can be present in asymptomatic carriers of gene muta-
tions associated with dystonia [22] or in unaffected relatives 
of dystonic patients [23]. In addition, unlike motor symp-
toms, non-motor symptoms do not improve after BoNT 
therapy [20, 24]. Overall, these observations suggest that 
non-motor symptoms are independent features from motor 
manifestations and should be considered as part of the clini-
cal spectrum of BSP.

From a pathophysiological prospective, BSP, as well 
as other focal dystonias, is now considered to be due to an 
involvement of a brain network including different cortical 
and subcortical circuits [25, 26]. This hypothesis received 
recent support by studies examining brain connectivity pat-
terns. BSP patients have an altered functional connectivity 
in basal ganglia, cerebellum, primary/secondary sensorimo-
tor cortex, and visual areas [27]. There is also an altered 
connectivity between the basal ganglia and supplementary 
motor area [28], and among the sensorimotor cortex, sup-
plementary motor area, premotor cortex, precuneus, and 
parietal cortex [29, 30]. This extensive abnormal connec-
tivity would explain the wide impairment in multiple motor 
and non-motor domains in BSP [31]. A striatal-cortico-
limbic pathway dysfunction may underlie the psychiatric 
disorders, whereas a connectivity dysfunction between 
the basal ganglia and the cingulate, precuneus, and frontal 
areas may underlie the cognitive impairment. Recent find-
ings have shown that the mesolimbic dopamine pathway is 
also involved in sleep regulation [32] and that the ventral 
tegmental area and nucleus accumbens play a crucial role 
in this pathway [32]. It is, however, important to stress out 
that in most of our patients we found the coexistence of dif-
ferent non-motor symptoms. This suggests that, although 
each single non-motor disorder may reflect the activity of a 
specific circuit, there is a pathophysiological crossroads of 
motor and non-motor manifestations, likely represented by 
basal ganglia. Indeed, basal ganglia are involved in motor as 
well non-motor domains, and this involvement reflects the 
presence of parallel loops implicated in motor, cognitive, 
and behavioral functions [31, 33].

As cross-sectional studies may be subject to bias, we took 
several precautions to ensure the reliability of the data that 
we gathered. The recruitment of consecutive BSP patients 
in a single-center setting provided a case series resembling 
the general population. The control group was unselected in 
terms of exposure of interest and almost matched the BSP 
patients in terms of place of origin and degree of medical 
surveillance. The level of agreement between the two neu-
rologists, both with considerable experience in movement 
disorders, who blindly and independently evaluated the vide-
otapes to assess the clinical subtypes and disease severity 
was high. The psychiatric assessment was performed by 
an experienced psychiatrist using the SCID I and SCID 
II, which are validated clinical tools. To exclude any con-
founding effects due to BoNT injections, the clinical assess-
ment was performed at least 4 months after the last BoNT 
treatment.

Our study has some limitations. Data from BSP patients 
were compared with those of healthy subjects and we did 
not compare the results with those obtained from a second 
control group of patients with a different chronic illness. 
Therefore, the possibility that psychiatric disturbances may 
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be secondary to the chronic disease per sè cannot be fully 
excluded. Since there are not standardized scales for the 
overall burden of non-motor symptoms in dystonia, we intro-
duced a score calculating normal/abnormal finding for each 
single domain. This approach might have underestimated the 
weight of psychiatric disturbances.

In conclusion, BSP is characterized by motor and non-
motor symptoms that belong to different psychiatric, sleep, 
cognitive domains and ocular symptoms. The independence 
of non-motor symptoms from motor signs and the coexist-
ence of various types of non-motor symptoms may reflect 
the pathophysiology of BSP as characterized by the involve-
ment of several brain networks entrained in the abnormal 
communication with a dysfunctional central node in the 
basal ganglia. Follow-up studies are needed to evaluate 
whether the type and/or intensity of non-motor disturbances 
change during the course of BSP.
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