
A
s with virtually all neurologic
conditions, movement disor-
ders typically have a profound
impact on a patient’s activities
of daily living (ADL) and

quality of life. To allow scientists and clini-
cians to standardize what is essentially a
highly subjective account, rating scales for
virtually all movement disorders have been
developed that quantify the aspects most
distressing to patients. A well-designed rat-
ing scale can be used as an endpoint in tri-
als of therapeutic interventions and, clini-
cally, to measure the impact of disease on a
patient over time. When two or more scales
are available to assess a given movement
disorder, it is important for the clinician to
understand key concepts related to scale
design and validation in order to select the
best possible scale. 

In this two-part article, we will review
the clinical uses of many popular rating
scales. Part one discusses ataxia, dystonia,
tremor, spasticity, tics and Tourette’s syn-
drome, and psychogenic movement disor-
ders. Next month, part two of this article
will discuss Parkinson’s and Huntington’s
diseases, restless legs syndrome, dyskinesia,
multiple system atrophy and progressive
supranuclear palsy.

Scale Design
The labor-intensive and time-consuming
process of scale development includes a
series of steps that ultimately lead to a scale
that is reliable, valid, and generalizable. The
initial stage in designing a rating scale typ-
ically involves forming a group of experts,
including those who are skilled in scale
design as well as specialists in the field of
medicine that is under study, and a group

of end users. The experts and end users
then generate a series of items and develop
the initial scale, with pretesting in a small
group of patients. After the scale items are
tweaked, the scale is then field tested, with
the results analyzed and the questions and
the scale subsequently further revised. The
resulting revised scale is then again field
tested, and the resulting data are examined.
Data analysis ultimately reveals whether
the revised scale is acceptable, reliable and
valid; the generalizability of the scale is also
determined.

Standard components in a rating scale
include the questions or statements and
their respective comparative or noncom-
parative responses. Comparative responses
include pairwise, rank order, or constant
sum responses. Noncomparative responses
include both continuous scales (i.e., mak-
ing a mark on a line indicating, for exam-
ple, amount of pain) and Likert scales (i.e.,
making a mark on a line indicating the
amount of agreement or disagreement with
a question or statement.

Features of a Well-Designed 
Rating Scale 
A well-designed rating scale is acceptable,
reliable, valid, and generalizable. In select-
ing which scale to use, it is helpful for the
clinician to know the characteristics of the
scales that may be potentially used when
assessing patients with a given disorder,
keeping in mind that not all scales that are
in wide use have been formally validated. 

A scale is determined to be acceptable
when patients or clinicians have an easy
time completing the scale. An acceptable
scale should also be easy to score. A scale is
said to be generalizable when, using the

scale, it is possible to make the inferences
from the sample in which the scale was
studied to the general population.

A reliable scale will produce consistent
results. Reliability is measured via testing
and repeat testing (termed test-retest relia-
bility). If a scale has internal consistency
(i.e., it is reliable), the individual measures
or items in the scale can be consistently
converted into the composite measure.
Alternative-form reliability indicates that
other types of the scale are also reliable.
Interrater reliability refers to the consisten-
cy with which two or more raters reach
agreement on the ratings. 

Knowing the validity of a scale is also an
important factor when selecting which rat-
ing scale to use in clinical trials or day-to-
day practice. Internal validity measures the
relationship between the composite scale
itself and each individual measure included
in the scale. External validity uses indica-
tors that are not included in the scale to
determine the relationship between the
composite score and these external indica-
tors; an externally valid scale shows a strong
relationship between the composite scale
and other indicators of the variable in the
scale, i.e., there are good interscale correla-
tions. If a scale has content validity (i.e.,
face validity), the scale measures what it is
supposed to measure. Construct validity
refers to the fact that the underlying con-
struct is indeed what is being measured.
Criterion validity means that the scale cri-
teria are meaningful relative to other
potential criteria. 

Ataxia Scales
The International Cooperative Ataxia
Rating Scale was developed and published

24 Practical Neurology February 2007

MOVEMENT DISORDERS FOCUS
By Judith Blazer, Joy B. Leffler and Catherine Friederich Murray

How Rating Scales Can Help Assess 
the Impact of Movement Disorders
These indispensible tools objectively document impact 
on quality of life. Here’s a guide to using them effectively.



February 2007 Practical Neurology 25

in 1997. The International Cooperative
Ataxia Rating Scale comprises four sub-
scales, with a total score of 0 to 100. The
subscales include (1) Posture and gait, (2)
Kinetic functions, (3) Speech disorders,
and (4) Oculomotor disorders. During a
large validation study, the International
Cooperative Ataxia Rating Scale was found
to have overlapping and interdependent
items, with the potential for the scale to
provide contradictory ratings; therefore,
this scale has problems with practical use
and subscale structure. 

In an attempt to overcome these prob-
lems with the International Cooperative
Ataxia Rating Scale, the Scale for the
Assessment and Rating of Ataxia was
developed. The Scale for the Assessment
and Rating of Ataxia is a semiquantitative
assessment of only ataxia-related symp-
toms in patients with spinocerebellar atax-
ia. The scale comprises eight items with a

total score ranging from 0 to 40: gait,
stance, sitting, speech disturbance, finger
chase, nose-finger test, fast alternating
hand movements, and the heel-shin slide.
The Scale for the Assessment and Rating
of Ataxia was validated in a two-step
process in 286 patients with spinocerebel-
lar ataxia and 110 controls and found to
have high test-retest reliability and inter-
nal consistency, with a mean time to per-
form in patients with spinocerebellar atax-
ia of 14.2 minutes.

The Friedreich Ataxia Rating Scale
combines elements of an ataxia scale with
estimation of patient functioning and abil-
ity to perform ADL. The neurologic exam
(with a total score of 0-117) evaluates the
bulbar system, the upper limb, the lower
limb, peripheral nerves, and upright stabil-
ity and gait. The assessment of function is
rated on a 0- to 6-point scale, and the ADL
on a 0- to 36-point scale. The Friedreich

Ataxia Rating Scale has been validated in
14 patients with Friedreich ataxia and has
acceptable interrater reliability.

Dystonia Scales
A variety of scales have been developed for
dystonia. All of these scales have been
shown to have high internal consistency
and interrater reliability. The Unified
Dystonia Rating Scale comprises severity
(0-4) and duration (0-4) ratings for 14
body parts, with a maximum score of 112.
The scale does not take account of weight-
ing for body parts but does have separate
ratings for proximal and distal limbs. The
Unified Dystonia Rating Scale includes a
standardized protocol for videotaping.

The Global Dystonia Scale is a Likert
scale of 1 to 10 used to assess each of 14
body parts (the same parts as are assessed
with the Unified Dystonia Rating Scale).
The Global Dystonia Scale does not in-
clude modifying or weighting factors and
has a maximum score of 140. The Fahn-
Marsden Scale comprises ratings for nine
body parts for severity (0-4) and provoca-
tion (0-4), with a maximum score of 120.
The Fahn-Marsden Scale assigns a single
score to each limb, distinguishing proximal
and distal components. The variable defini-
tion of body area and 0.5 weighting of eyes,
mouth, and neck limit the usefulness of
this scale.

The Toronto Western Spasmodic Tort-
icollis Rating Scale comprises three sub-
scales: Torticollis Severity, Disability, and
Pain. The Toronto Western Spasmodic
Torticollis Rating Scale has several deficien-
cies, including lack of a definition of mid-
line, lack of separate category to assess dys-
tonic tremor, and lack of a delineation of
duration of the effect of sensory tricks. 

Spasticity
The Ashworth Scale, or the more recently
developed Modified Ashworth Scale with
its 1+ rating, is the most widely used scale
to measure spasticity (Table 1); however,
the Modified Ashworth Scale, like the
Tardieu Scale, measures only tone and not

Table 1. The Modified Ashworth Scale: Score and Findings

0

1

1+

2

3

4

MAS Score Finding on Passive Range of Motion of the Joint

No increase in tone

Slight increase in tone, manifest as a “catch” and “release” or minimal
resistance at the end of the range of motion, when the limb is moved in
flexion or extension

Slight increase in tone, manifest as a “catch” followed by minimal resist-
ance throughout, but occurring in no more than half of, the remaining
range of motion

The increase in tone is more marked throughout most of the range of
motion, but the limb is easily moved

Tone is considerably increased, and passive movement is difficult

The limb is rigid during attempts at both flexion and extension

Table 2. The Spasm 
Frequency Score

Spasms (#)
0

1

2 - 5

6 - < 10

10

0

1

2

3

4

Score

Table 3. Penn Spasm Frequency Scale
Spasms
No spasms

Mild spasms with stimulation

Irregular strong spasms; fewer than one
spasm or set of spasms per hour

More than one spasm or set of spasms per
hour, but fewer than 10

More than 10 spasms per hour 

0

1

2

3

4

Score



the effect of spasticity on function. Unlike
the Tardieu Scale, the Modified Ashworth
Scale does not include a measure of veloci-
ty. With the patient in a relaxed supine
position, the evaluator moves each joint
through its full range of motion and deter-
mines the level of spasticity, based on the
scoring system outlined in the table below.
The Ashworth Scale has moderate to good
test-retest reliability and poor to moderate
interrater reliability. 

The Spasm Frequency Score is simply a
patient-reported number of spasms experi-

enced in the previous 24 hours, which is
then transcribed into scores, based on a 0-
to 4-point scale (Table 2). With this scale,
spasms are defined as a jumping or twitch-
ing of a muscle or limb or as an uncontrol-
lable “shooting” of a limb into a position.
Spasms that occur in quick succession are
considered to be one spasm.

The Penn Spasm Frequency Scale
employs a similar scoring system, but the
criteria are different from those of the
Spasm Frequency Score (Table 3). With
the Penn Scale, the patient reports the

intensity, stimulus, and number of spasms
over a 1-hour period.

The Tardieu Scale is a clinician-derived
measure of spasticity with the range of
motion conducted at three velocities (V1,
V2, and V3) (Tables 4 and 5). Responses
are recorded at each velocity as X/Y, with X
indicating the 0 to 5 rating, and Y indicat-
ing the degree of angle at which the muscle
reaction occurs. By moving the limb at dif-
ferent velocities, the response to stretch can
be more easily gauged because the stretch
reflex responds differently to velocity. The
Tardieu Scale has been shown to have
moderate to very good test-retest reliability
and poor to moderate interrater reliability.
In comparison with the Modified
Ashworth Scale, the Modified Tardieu
Scale has been shown to have higher test-
retest and interrater reliability.

Tremor Scales
Rating scales have been developed for
tremor as one component of a movement
disorder that includes other hyperkinetic
movements and for essential tremor. The
most widely used are the Fahn-Tolosa-
Marin Tremor Rating Scale, the Tremor
Disability Questionnaire, and the Tremor
Activities of Daily Living Scale. The
Washington Heights-Inswood Genetic
Study of Essential Tremor and the Quality
of Life in Essential Tremor are specific to
essential tremor.

The Fahn-Tolosa-Marin Tremor Rating
Scale comprises a self- and clinician-
administered 21-item Likert scale with
three parts that may be scored in total or as
subtotal scores. Part A measures tremor
while the body part is at rest, held against
gravity, or with action or intention for nine
body parts; Part B is used to score action
tremors involving the upper extremities,
including during handwriting, and pour-
ing; and Part C evaluates functional ability,
primarily through information provided by
the patient. The Fahn-Tolosa-Marin
Tremor Rating Scale assesses tremor in 5
locations: head—postural (0-4) and resting
(0-4), face—resting (0-4), tongue—pos-
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Table 4. Velocity for the Tardieu Scale

V1

V2

V3

Velocity Instruction

Move the limb segment as slowly as possible, even slower than the nat-
ural drop of the limb segment under gravity

Move the limb segment at the speed that is equivalent to the natural
drop of the limb segment under gravity

Move the limb segment as quickly as possible—faster than the rate of
the natural drop of the limb segment under gravity

Table 5. Spasticity Rating for the Tardieu Scale

0

1

2 

3

4

Score Finding on Passive Range of Motion

No resistance throughout the course of the passive movement

Slight resistance throughout the course of passive movement, no clear
catch at a precise angle

Clear catch at a precise angle, interrupting the passive movement, fol-
lowed by release

Fatigable clonus within less than 10 seconds when maintaining the pres-
sure and appearing at the precise angle

Joint is immovable.

Table 6. Yale Global Tic Severity Scale

Total Motor Tic Score

Total Phonic Tic Score

Total Tic Score

Overall Impairment
Rating

Global Severity Score

Index Score Derived From

5 items

5 items

Summing total motor and total phonic tic scores

50-point scale (ie, 0 = no impairment, 50 = severe impair-
ment)

Summing  total tic scores and overall impairment rating (0-
100 points)



tural (0-4) and resting (0-4), voice—inten-
tion (0-4), and trunk—postural (0-4) and
resting (0-4). There is also an ADL score
(0-32). The Fahn-Tolosa-Marin Tremor
Rating Scale is widely used, although it has
never been formally validated. 

The Tremor Disability Questionnaire
comprises a 31-item questionnaire that
assesses the functional impact of tremor.
This questionnaire has a total possible score
of 100, has fair test-retest reliability, and
correlates well with a neurologist-deter-
mined rating of tremor. The Tremor
Activities of Daily Living Scale comprises a
self-report 30-item evaluation of the
impact of tremor on ADL. 

The Washington Heights-Inswood
Genetic Study of Essential Tremor is a per-
formance-based test in which the rater
scores (0-4) the subject’s ability to perform
15 different tasks. The clinician assesses the
tremor with the patient extending the arm,
pouring, drinking, using a spoon, perform-
ing the finger-to-nose test, and drawing
spirals. The Washington Heights-Inswood
Genetic Study of Essential has been validat-
ed and found to have excellent interrater
reliability and internal validity. Patients
with essential tremor typically have at least
a 2+ rating. A teaching videotape is avail-
able for this test.

The Quality of Life in Essential Tremor
is a 30-item questionnaire with five com-
ponents: physical, psychosocial, communi-
cation; hobbies or leisure, and work or
finance. A validation study in 200 patients
with essential tremor showed that this
questionnaire has excellent overall validity
and was excellent on all components except
work or finance, which was good.

A tremor assessment form is available at
the Movement Disorder Virtual University
at www.mdvu.org.

Tics and Tourette’s Syndrome
A number of scales have been developed for
rating tics and the symptoms of Tourette’s
syndrome. These include, among others,
the Promontory Urge for Tics Scale, the
Tourette's Disorder Scale-Parent Rated or

Clinician Rated, Yale Global Tic Severity
Scale (YGTSS), and the Tourette’s
Symptom Importance Scale.

Each of the nine items on the self-
reported Promontory Urge for Tics Scale is
scored from 1 to 4. The scores for each
item are then summed to calculate a total
ranging from 9 to 36, with lower scores
indicating fewer promontory urges. The
Promontory Urge for Tics Scale has been
shown to have good test-retest reliability at
one and two weeks and has good internal
consistency when used to measure the
severity of promontory urges related to tics
in children and adolescents, although
Cronbach α coefficients are not as high in
younger (i.e., younger than age 10 years),
compared with older, children. The
Promontory Urge for Tics Scale has also
been found to have good external validity
when compared with the YGTSS, indicat-
ing that tic severity correlates with
increased severity of promontory urges.

The Tourette's Disorder Scale-Parent
Rated is a 15-item questionnaire that par-
ents of children with Tourette’s syndrome
use to rate the common symptoms of
Tourette syndrome and includes the fol-
lowing items: tics, obsessions, compulsions,
inattention, hyperactivity, aggression, and
emotional disturbances. This scale has been
found to have adequate to good interrater
reliability, excellent internal consistency,
and favorable levels of validity and sensitiv-
ity to change internal, with good conver-
gent and discriminant validity of individual
scale items.

The YGTSS is a semistructured clini-
cian-administered scale that is used to
measure the number, frequency, intensity,
complexity, and interference of motor and
phonic symptoms in patients with tic dis-
orders and those with Tourette syndrome
over the previous week. The YGTSS
includes five index scores (Table 6). This
scale has been shown to have good con-
struct, convergent, and discriminant valid-
ity. Subsequent studies of the YGTSS have
verified that this scale provides good inter-
nal consistency and stability over a 50+-day

period and strong correlations with parent-
reported severity of tics. The motor and
phonic tic scores have good face validity.
The YGTSS is sensitive to changes with
treatment and over time. The YGTSS is
considered to be the “reference standard” in
the assessment of pediatric tic disorders.

A recently developed single-question
ladder-type scale, the Tourette’s Symptom
Importance Scale, assesses the impact of
behavioral and emotional symptoms of
Tourette syndrome, as compared with the
impact of tics. This scale has not under-
gone formal validation.

Psychogenic Movement Disorders
The Rating Scale for Psychogenic Move-
ment Disorders is a three-part scale that
assesses phenomena (rest tremor, action
tremor, dystonia, chorea, bradykinesia,
myoclonus, cerebellar status, ballism,
athetosis, and tics) in 14 body parts; assess-
es the severity, duration, and incapacitation
associated with gait and speech disorders;
provides total scores and documentation of
the phenomenology and function; and
includes an overall psychogenic movement
disorders score. 

This scale has been shown to have excel-
lent interrater reliability in identifying
movements, a high rate of agreement
regarding the burden of psychogenic move-
ments, high levels of construct validity, and
excellent responsiveness to treatment.
However, researchers have been unable to
evaluate criterion-related validity because
no other rating scales are available to serve
as gold standard. The Rating Scale for
Psychogenic Movement Disorders is easy
to use and quick to interpret. It is available
at mdvu.org.  PN

MOVEMENT DISORDERS FOCUS
By Judith Blazer, Joy B. Leffler and Catherine Friederich Murray

28 Practical Neurology February 2007

Judith Blazer is Executive Director of WE MOVE, a
non-profit dedicated to improving physician and public
education about movement disorders. Online re-
sources are available at www.wemove.org.

Joy B. Leffler is Director of Education & Informatics at
WE MOVE.

Catherine Friederich Murray is a medical writer
working with the WE MOVE staff.


