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Abstract: BackgroundBackground: Several scales have been proposed to clinically evaluate the Motor Severity of
Blepharospasm (BSP) but information about their measurement properties as a multicenter instrument is
limited.
ObjectiveObjective: To compare the measurement properties of four clinical scales in rating the severity of BSP in a large
sample of patients from multiple sites.
MethodsMethods: The Burke–Fahn–Marsden Scale (BFMS), the Global Dystonia Severity Rating Scale (GDRS), the
Jankovic Rating Scale (JRS), and the Blepharospasm Severity Rating Scale (BSRS) were administered to
211 patients across 10 sites who were also requested to self-complete the Blepharospasm Disability Index (BDI).
Measurement properties to be assessed included inter�/intra-observer agreement, item-to-total correlation,
internal consistency, floor and ceiling effect, convergent/discriminant validity, and adherence to the distribution
of BDI.
ResultsResults: The BFMS had unsatisfactory measurement properties, the GDRS had acceptable reliability but other
properties could not be completely testable; the JRS had satisfactory measurement properties but the scale
did not accurately reflect the distribution of disability parameter (BDI) in the sample, and the BSRS had
satisfactory measurement properties and also showed the best adherence to the distribution of BDI in the
assessed sample.
ConclusionConclusion: The comparison of the measurement properties of four rating scales to assess the motor state of
the BSP in a large sample of patients from multiple sites showed that the GDRS should be used to
simultaneously assess BSP and dystonia in other body parts, while the JRS (easier to use) and BSRS (better to
discriminate severity) should be used to assess BSP alone.

Blepharospasm (BSP) is an adult-onset focal dystonia character-
ized by involuntary bilateral, synchronous, orbicularis oculi
(OO) muscle contractions leading to partial/total eyelid rim

closure.1,2 Spasms may be brief or prolonged, are aggravated by
bright light, wind and stress, or voluntary muscle contraction,
and are usually reduced by attention-demanding tasks such as
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talking and singing; additional motor features include increased
blinking, apraxia of eyelid opening (AEO) and dystonia in other
body parts.3–5 As in other type of dystonia, there may also be
sensory features including dry eyes, sensations of grittiness or sand
in the eyes, photophobia, and alleviating maneuvers (sensory
tricks).6–8 Precise tools to rate improvement or deterioration of
motor symptoms are important to assess a patient’s condition and
the outcome after treatment. Clinician-rated scales that have
been proposed to evaluate the motor severity of BSP belong to
two categories: the first category includes scales specifically
developed for BSP, like the Jankovic Rating Scale (JRS)9,10 and
the Blepharospasm Severity Rating Scale (BSRS)2; the second
category refers to scales that comprehensively measure dystonia
severity in all body parts, like the Burke–Fahn–Marsden Rating
Scale (BFMS)11 and the Global Dystonia Severity Rating Scale
(GDRS).12

Although each scale underwent validation procedures, several
measurement properties were not assessed or were assessed in
limited populations. The BSRS is the only scale that presents
acceptable parameters of reliability (inter and intra-rater agree-
ment, internal consistency, item-to-total correlation), convergent
and discriminant validity, and floor-and-ceiling effect, resulting
from the assessment of a homogeneous population of 68 patients
with idiopathic BSP from a single country (Italy).2 The BFMS,
the first scale proposed for scoring the severity of dystonia, was
evaluated in a small sample of patients with multifocal/
generalized dystonia by four raters who provided reliability and
concurrent validity data for the total score but not for dystonia in
single body parts.11 Data from a randomized, double-blind, con-
trolled clinical trial in 300 BSP patients from Europe and Israel
were used to evaluate the measurement properties of the JRS:
excellent internal consistency, inter-observer agreement and con-
vergent validity were observed, but the study did not provide
information on other measurement properties.9 A further, more
recent study performed in the USA and Canada compared mea-
surement properties of BFMS and GDRS in 100 patients: both
scales showed excellent internal consistency and inter-observer
agreement, but other measures were not evaluated.12 Therefore,
information about the measurement properties of these scales in
a large sample of BSP patients from multiple sites is still lacking.

In this paper, we compared the measurement properties of
four clinical scales in rating the severity of BSP in a large sample
of patients from multiple sites, to ultimately guide the choice of
reliable and valid BSP rating scales to be used in different
populations from multiple centers.

Methods
The data from the present study are part of a macro project
called “Diagnostic and Rating Tools for Blepharospasm,” a mul-
ticenter, international, prospective observational study of people
with isolated BSP performed within the Dystonia Coalition
effort (www.rarediseasesnetwork.org/dystonia/).

Subjects
Participants were enrolled across 10 sites in the USA and Europe,
each recruiting 20–25 patients. Inclusion criteria, that is age
18 or more, any gender, any racial-ethnic background, and will-
ingness and mental/physical ability to sign informed consent and
participate in the protocol, were coherent with those already
published by the Dystonia Coalition.13 Informed consent was
therefore obtained by all participants.

For the purposes of the study, patients needed to have isolated
idiopathic BSP diagnosed by an experienced movement disorder
neurologist.14,15 Exclusion criteria were acquired BSP,14 and co-
existing medical conditions/surgical interventions that could
confound BSP assessment. Concomitant medication and Botuli-
num NeuroToxin (BoNT) administration in the OO muscles
were allowed, but patients needed to be sufficiently symptomatic
at recruitment to ensure that the clinical features were evident to
evaluators. The last BoNT treatment session should have been
performed at least 10 weeks prior to examination. Thus, patients
for whom severity scores would predictably have been zero were
not included.

The final study sample included 211 patients with idiopathic
BSP (65 men and 146 women aged 63.7 � 9.2 years; age at BSP
onset, 51.8 � 10.8 years). Focal BSP was detected in 80 patients,
BSP as part of a segmental/multifocal dystonia in 131 patients.

Study Procedure
All patients were assessed by four severity scales including the
BFMS,11 the GDRS,12 the JRS,9,10 and the BSRS.2 Raters from
different countries all used the original, English version of each
scale.2,9–12 The BFMS comprehensively measure dystonia sever-
ity in 10 body parts. Severity grading is based on a severity factor
ranging from 0 (no dystonia) to 4 (maximum dystonia severity)
multiplied by a provoking factor that rates the relation of dysto-
nia to action, from 0 (no dystonia at rest or with action) to
4 (dystonia at rest). The score obtained for eyes was finally multi-
plied by 0.5. In the GDRS, dystonia severity in 10 body areas is
rated by a Likert type scale, with ratings from 0 to 10 (0 is no
dystonia, 1 minimal, 5 moderate and 10 severe dystonia). BSP is
addressed in the eye/upper face subscore of the GDRS. The JRS
ranges from 0 to 8 points (sum score) and includes two catego-
ries: severity (from 0 = none to 4 = severe) and frequency (from
0 = none to 4 = functionally “blind” due to persistent eye clo-
sure). Finally, the BSRS included seven clinical items. Among
them, degree and duration of eyelid closure caused by spasms
and frequency of spasms were the core clinical hallmarks of BSP
severity while increased blinking, presence of AEO, and occur-
rence of spasms during writing were useful to grade severity.

Blepharospasm patients were also asked to complete the
Blepharospasm Disability Index (BSDI),9 a disease- specific
patient-rated disability scale that measures impairment of specific
activities of daily living caused by BSP. BSDI consists of six items
rating specified activities (vehicle driving, reading, watching
television, shopping, walking, and doing everyday activities),
scored as a 5-point Likert scale relating to the severity of
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impairment (0, no impairment; 4, no longer possible due to ill-
ness), as well as a “not applicable” option. The range of scores is
zero to 24, with higher scores indicating a greater disability. In
our sample, mean BSDI rating was 8.1 � 5.4.

Participants were also video-recorded according to a standard-
ized protocol13 that reproduced all the major and distinctive fea-
tures identified by the clinical examination, including standard
maneuvers triggering eyelid spasms, demonstrating a sensory trick
if present, and assessing blink rate. The video-recording protocol
also included examination of all body sites during several tasks,
allowing manifestation and detection of OO spasms under
several conditions.

Analysis of Measurement
Properties
Measurement properties we assessed included inter/intra-
observer agreement,16,17 item-to-total correlation,18 internal
consistency (the contribution of each single item to the total
score),19 floor and ceiling effect,20 and convergent/discriminant
validity.21

Inter�/intra-rater agreement was measured among six
independent raters (from the centers participating in the pro-
ject) who assessed 43 out of 211 randomly selected videos of
BSP patients. Since examination of 43 video-recordings from
each rater would be excessively time-consuming, we adopted
the following procedure to compare raters’ judgment: (1) raters
did not rate videos from their own sites; (2) each video was
rated by three different people; (3) each rater assessed 15 ran-
domly assigned videos; (4) ratings from each rater were com-
pared with average ratings from the other raters who
examined the same videos by the first rater. Results of the six
comparisons were averaged. For intra-rater assessment, each of
the six raters was asked to re-evaluate five videos, at least
2 weeks following the first rating. Raters could not see their

prior ratings. Results of the six intra-rater assessments were
averaged. Intra- and inter-rater agreement was measured by
the intraclass correlation coefficient (ICC). ICCs exceeding
0.91 are considered to be very good, with values between
0.71 and 0.9 viewed as good, values between 0.51 and 0.70
viewed as moderate, values between 0.31 and 0.5 viewed as
poor, and values below 0.3 viewed as bad.16 A sample of
43 subjects and six raters provided >80% study power to see
an expected ICC >0.5 as significant (P < 0.05, two-tailed).17

With regard to the further measurement properties, these
were tested on data from face to face examination of all
211 patients under the following procedures. Item-to-total
correlation was considered to be acceptable if Spearman coef-
ficient was >0.3018,19; internal consistency was satisfactory
under Cronbach’s α > 0.30.21 The possibility of floor and
ceiling effects was ruled out when subjects with total score
near to the bottom or the top of the scale did not exceed
15%.20 Convergent validity was assessed by correlating the
sumscores of each scale to the BSDI: a significant correlation
indicated that the tested motor scale also explored domains
that are not considered in the disability scale. Discriminant
validity was assessed by correlating the sumscores of each scale
to the Eye symptoms scale, a tool recording the eye symp-
toms possibly associated with BSP, including red eyes, burn-
ing sensation, and gritty/sandy sensation.22 Lack of significant
correlation indicated that the tested motor scale and the Eye
symptom scale truly explored different domains. Adherence
of each motor scale ratings to the frequency distribution of
the disability score from BDSI (reflecting the degree of dis-
ability linked to BSP) in the study sample was checked by
visual inspection of Kernel density distribution curves that
reflected the frequency distribution of score from each scale.
In addition to the quantitative assessments provided for each
scale, the raters were also asked to provide subjective feed-
back regarding possible difficulties they encountered in apply-
ing each scale across different cases. Subjective feedback was

TABLE 1 Results of measurement properties analysis of the four tested scales

Scale

Inter-observer

agreement

[intraclass

correlation

coefficient (P)]

Intra-observer

agreement

[intraclass

correlation

coefficient (P)]

Item-to-total

correlation (P)

Internal

consistency

(Cronbach’s α)

Floor and

ceiling effect

(percent of

patients)

Convergent

validity

[scale vs.

Blepharospasm

disability

index (P)]

Discriminant

validity

[scale

vs. Eye

symptom

scale (P)]

Burke–Fahn–
Marsden scale

0.56 (0.0006) 0.78 (<0.0001) ≥0.63 (< 0.0001) 0.52 >18 0.37 (< 0.0001) �0.01 (0.90)

Global dystonia
rating scale

0.81 (<0.0001) 0.85 (<0.0001) NA NA <10 0.35 (< 0.0001) 0.07 (0.31)

Jankovic Rating
Scale

0.51 (0.0005) 0.81 (<0.0001) ≥0.92 (< 0.0001) 0.85 <9 0.45 (< 0.0001) 0.05 (0.49)

Blepharospasm
Severity Rating
Scale

0.86 (<0.0001) 0.83 (<0.0001) >0.40 (< 0.0001) 0.68 <5 0.38 (< 0.0001) 0.03 (0.68)
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based on open text feedback. We did not highlight some
themes in particular but merely collected the comments, if
any, provided by observers.

Results
Measurement Properties
Measurement properties analysis is summarized in Table 1. On
reliability assessment, all scales were characterized by significant
inter-observer agreement, though to a different degree. Agree-
ment was excellent for the JRS and the BSRS, moderate for the
BFMS and the GDRS. Repeat rating of videotapes yielded
acceptable intra-rater reliability for all scales and all the six
observers (ICC >0.78). The BFMS, the JRS and the BSRS
gained item-to-total correlation greater than the criterion 0.30
and satisfactory internal consistency. Since the eye/upper face
subscale of the GDRS consisted in only one item, item-to-total
correlation and internal consistency could not be tested. Floor
and ceiling effect was not evident for the GDRS, the JRS, and
the BSRS; by contrast, when BSP was assessed by the BFMS,
more than 15% of subjects yielded minimum/maximum scores,
thus suggesting a floor and ceiling effect. With regard to conver-
gent validity, significant correlations emerged between the
GDRS, the BSRS, and the JRS and the BSDI. Assessment of
discriminant validity failed to reveal any significant correlation
between each motor scale and the eye symptoms scale.

Kernel density curve indicating the distribution of scores from
each motor severity scale was right-skewed for the BSRS (mean,
9.95; median, 8) and the BFMS (mean, 3.3; median, 2) and was
left-skewed for the JRS (mean, 5.14; median, 6), with substan-
tially no skew for the GDRS (mean, 4.95; median, 5) (Fig. 1).

Subjective Feedback by Experts
The raters identified several concerns mainly related to compre-
hensiveness and usability of the scales that are summarized below.
The raters noted that an item for delayed eyelid opening or
AEO was missing in all scales but the BSRS, despite the fact that
this problem may accompany BSP and can be quite disabling.
For the BFMS the raters indicated that the first two items raised
the possibility that blinking without spasms may be scored as a
form of dystonia. Likewise, the term “exaggerated blinking”
could be interpreted as increased frequency or increased strength
of blinking. The provoking factor was considered particularly
problematic, because BSP almost always occurs at rest, and
actions of distant body parts (such as speaking or writing) often
suppress BSP rather than provoke it. The peak at score 6 on Ker-
nel density curve (Fig. 1) likely reflected the most common
severity score of 3 (which is the first to require spasm), multiplied
by 4 (at rest) and then multiplied by 0.5.

For the JRS there were concerns that numerous terms could
lead to differences in interpretation including “fluttering,”
“external stimuli,” and “incapacitating.” Discrimination of “eye-
lid spasm” from “eyelid fluttering” was viewed as subjective.
Additionally, the frequency scale is confounded with elements of
the severity scale. The two peaks at 4 and 6 on Kernel density
curve (Fig. 1) likely reflect that severity and frequency scales
overlap. So a score 2 (or 3) on severity means most likely to get

FIG. 1. Kernel density curves showing the probability density
function of the scores from (A) the blepharospasm disability
index, (B) the Burke–Fahn–Marsden Scale (BFMS), (C) the
global dystonia rating scale, (D) the Jankovic Rating Scale
(JRS), and (E) the Blepharospasm Severity Rating Scale (BSRS).
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a score 2 (or 3) on frequency, which gives a sum score
of 4 (or 6).

For the BSRS, raters highlighted difficulty in scoring the writ-
ing item either alive or in video because the face often cannot be
seen clearly when the patient looks down to write. In addition,
there were concerns that there was no item for “short” partial
rim closure, even though the item was considered in the original
formulation of the scale but it was later deleted because of low
reliability.

Discussion
The large multicenter and international sample of BSP patients
that were recently recruited by the “Diagnostic and Rating Tools
for Blepharospasm” study provided the unique opportunity to
assess measurement properties of four clinical scales rating the
motor severity of BSP in the same patient population and using
the same observers. We also provided novel information about
measurement properties that had never been previously assessed
in same scales.

Overall, comparison of scales showed that: (1) the BFMS has
unsatisfactory measurement properties when used for assessing
BSP motor severity alone; (2) the GDRS has acceptable mea-
surement properties even though item-to-total correlation and
internal consistency could not be tested; (3) the JRS has satisfac-
tory measurement properties but the left-skewed density curve
indicated that the scale did not accurately reflect BSP-related dis-
ability in the sample; (4) the BSRS also has satisfactory measure-
ment properties and also shows the best adherence to the
distribution of the disability parameter in the assessed sample, as
reflected by the right-skewed density curve.

The study has several strengths. First, it included participants
and physicians from several countries and languages, thus all-
owing cross-cultural comparison that was lacking for all
scales.2,9–12 Second, the BSP population was representative of
the general population of cases in terms of demographic/clinical
features and encompassed a wide spectrum of severity and dis-
ability.1,4,6 Third, the approach we used to test reliability reflects
a real life multicenter clinical study where several investigators
are involved, each assessing a fraction of patients. The use of
video-recorded patients to test reliability also allowed us to check
the scales for remote use, though this was not our primary aim.
Despite of these strengths, subjective feedback by experts
highlighted a few aspects of each scale that may contribute to
lowering reliability. Experts also noted that an item for delayed
eyelid opening or AEO was missing in all scales but the BSRS,
despite the fact that this problem may accompany BSP and can
be quite disabling.

The measurement properties of the scales highlighted in the
present study, together with the working context and aims,
should drive the choice of the scale to be used to assess BSP
motor state. The GDRS would be used when we need to simul-
taneously rate BSP and dystonia in other body parts while both
the JRS and the BSRS can be proposed to rate BSP alone.

Certainly, the JRS is easier to use but the BSRS has a wider
range of score values and might better discriminate variable
degree of severity.
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