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Abstract: We assessed the clinometric characteristics of rating
scales used for the evaluation of motor impairment and disabil-
ity of patients with Parkinson’s disease (PD), conducting a
systematic review of PD rating scales published from 1960 to
the present. Thirty studies describing clinometrics of 11 rating
scales used for PD were identified. Outcome measures included
validity (including factor structure), reliability (internal consis-
tency, inter-rater, and intrarater) and responsiveness. We traced
three impairment scales (Webster, Columbia University Rating
Scale [CURS] and Parkinson’s Disease Impairment Scale), four
disability scales (Schwab and England, Northwestern Univer-
sity Disability Scale [NUDS], Intermediate Scale for Assess-
ment of PD, and Extensive Disability Scale), and four scales
evaluating both impairment and disability (New York Univer-
sity, University of California Los Angeles, Unified Parkinson’s
Disease Rating Scale [UPDRS], and Short Parkinson Evalua-
tion Scale). The scales showed large differences in the extent of

representation of items related to signs considered responsive
to dopaminergic treatment or to those signs that appear late in
the disease course and lack responsiveness to treatment. Re-
gardless of the scale, there was a conspicuous lack of consis-
tency concerning inter-rater reliability of bradykinesia, tremor,
and rigidity. Overall disability items displayed moderate to
good inter-rater reliability. The available evidence shows that
CURS, NUDS, and UPDRS have moderate to good reliability
and validity. In contrast to their widespread clinical use for
assessment of impairment and disability in PD, the majority of
the rating scales have either not been subjected to an extensive
clinometric evaluation or have demonstrated clinometric short-
comings. The CURS, NUDS, and UPDRS are the most evalu-
ated, valid, and reliable scales currently available. © 2002
Movement Disorder Society
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Parkinson’s disease (PD) is a progressive neurological
disorder that gradually results in an accumulating dis-
ability. Because most of the motor features result from
striatal dopamine deficiency, the treatment of patients
with PD has focussed on the administration of dopami-
nergic drugs to alleviate symptoms. New insights in the
pathophysiology of PD and an increasing awareness of
factors that contribute to levodopa-induced motor com-
plications have stimulated the development of not only
new drugs but also very promising surgical tech-
niques.'~ Consequently, the increasing number of thera-
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peutic interventions in PD, has highlighted the impor-
tance of measuring clinical outcomes. In 1981, Marsden
and Schachter® reviewed all methods for the assessment
of extrapyramidal disorders and presented a comprehen-
sive summary of subjective and objective assessments,
regardless of their validity and reliability. Since the ap-
pearance of this review the evaluation of patient out-
comes, clinometrics, has developed in a science of its
own. Information on validity, reliability and responsive-
ness is now considered as essential knowledge to assure
the useful application of a rating scale.” We conducted a
systematic review of the clinometric aspects of scales
that are used by observers to evaluate the motor impair-
ment and disability of patients with PD.

METHODS

Studies were included if they evaluated clinometric
properties of a PD rating scale that addressed impairment
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or disability, scored or evaluated by an observer. Self-
reporting scales and quality of life measures were there-
fore excluded from this review.® Impairment is defined
as an abnormality of a body or organ structure or func-
tion; and disability as a reduction of a person’s ability to
perform a basic task.”® Scales that assessed primarily
dyskinesias or motor fluctuations were also excluded.

Search Strategy

The following sources were used to identify studies
of interest: Computerized searches of Medline and EM-
Base using text words (rating) scale, impairment, disabil-
ity, clinometrics, evaluation, and the individual scale
names in combination with “Parkinson” and related
terms (search conducted December 2001), reference lists
of the reviews found by the Medline and EMBase
search-strategy, SClsearch, the Cochrane Library,9 sym-
posia reports, PD handbooks, and reference lists of all
included publications. Searches were not restricted to the
English language.

Methods of Review

Two reviewers independently reviewed the identified
publications according to a two-step review process.
First, abstracts were reviewed for eligibility. Eligible re-
ports were judged against a set of methodological criteria
in which both thoroughness (methodological and statis-
tical) and results of studies testing validity, reliability,
and responsiveness were assessed. A checklist was used
to evaluate sample characteristics, outcome measures,
appropriateness of statistical analysis, and methodologi-
cal quality. The method of presenting the quality of
scales was adopted from McDowell and Newell.'”

In attempting to interpret the different indices of cor-
relation and degrees of agreement, we noted that there is
no general agreement about how high they should be.
Because a new rating scale is generally not designed to
replicate precisely the existing method against which it is
compared, the expected correlation should not be perfect
as this may indicate that the new scale is redundant. Few
studies, however, declare what levels of correlation are
to be taken as demonstrating adequate validity or reli-
ability.

We interpreted the different correlations and degrees
of agreement for validity and reliability as follows: The
Spearman’s coefficient p, Pearson’s coefficient p, Ken-
dall’s coefficient W or T, Eta coefficient, and Cramer’s
coefficient V with values of 0.7 and lower were consid-
ered poor,ll whereas values over 0.7 were considered
moderate to good. The values for k, k,, and ICC of 0.40
or lower were considered to indicate poor agreement,
0.41 to 0.60 moderate, 0.61 to 0.80 substantial and values
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over 0.81 good to almost perfect agreement.'? Cron-
bach’s a lower than 0.70 were considered poor, whereas
values of 0.71 to 0.90 were considered moderate to
good.m’13 If, however, « is too high, (o > 0.90), then this
may reflect redundancy, indicating that some of the items
are unnecessary.''

The thoroughness of the evidence was classified as
follows. If the appropriate statistical procedures were
used, the sample size was considered large enough and
all circumstances were optimal (i.e., the PD population)
then it was classified as good. If less preferable statistical
procedures were used or the circumstances were less
optimal, then it was classified as substantial. If inappro-
priate statistical procedures were used or circumstances
were less optimal it was classified as moderate, and if the
statistical procedure or the circumstances were inad-
equate, it was classified as poor.

Studies were eligible when they calculated the follow-
ing clinometric characteristics of disease specific impair-
ment and disability instruments in Parkinson’s disease:
validity (content validity, criterion validity, and construct
validity including factor structure), reliability (internal
consistency, inter-rater reliability, intrarater reliability)
or responsiveness.

Validity is the extent to which an instrument measures
what it is supposed to measure and does not measure
what it is not supposed to measure. Three types of va-
lidity are frequently discussed: content, criterion, and
construct validity.

Content Validity.

Content validity consists of a judgment of whether the
instrument samples all the relevant or important contents
or domains. It relies on expert opinions and reviews of
the literature.

Criterion Validity.

The demonstration of the concordance of an assess-
ment compared with a particular standard, the criterion.
It is assessed using correlation coefficients of concor-
dance, or percentage of agreements. The most commonly
used correlation coefficients of concordance are Spear-
man’s coefficient p, Pearson’s coefficient p, Kendall’s
coefficient W and Cramer’s coefficient V. Coefficients
range from —1 (indicating an inverse linear association)
through O (indicating no association at all) to +1 (indi-
cating perfect positive linear association). This concept is
particularly useful when an obvious gold standard exists
for use as a criterion.

Construct Validity.

Construct validity is commonly used instead of crite-
rion validity, because in most cases a gold standard is
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lacking. It is demonstrated by examining the relations
among a newly created test and other test to show that the
new test measures the same construct. Factor analysis is
commonly used to study the internal structure of a scale
that contains separate components, each reflecting a dif-
ferent aspect of the measured domain. Using this tech-
nique a large number of interrelated items are reduced to
a smaller number of common dimensions or factors
(clusters of items). Unrelated items should not belong to
the same factor.

Reliability is the extent to which an instrument is free
of measurement error. Reliability assessment aims to
quantify the most important sources of measurement er-
ror, including both consistency among scale items and
reproducibility between and within observers.

Internal Consistency.

Internal consistency estimates the extent to which all
items are measuring the same construct. Cronbach’s co-
efficient o, the most frequently used indicator of internal
consistency, represents the average of all correlations
between all items grouped in all possible combinations
of two scale halves. Coefficient a will be equal to zero,
when there is no linear relationship between the items. If
all items are perfectly reliable and measure the same
aspect (true score), then coefficient « is equal to 1. For
clinical applications at a patient group level the mini-
mum value is 0.7, for influences at the level of an indi-
vidual patient, the minimum 0.9 is desirable."!

Inter-rater (or Inter-observer) Reliability.

This measures the agreement among different observ-
ers performing the assessment on a same individual.
Inter-rater reliability is best assessed by the intraclass
correlation (=ICC) or the kappa (=«k) statistics.'* ICC
is a parametric measure of agreement and represents the
proportion of variance among patients that is caused by
true differences.'> Kappa, developed for the study of
nonparametric ratings by observers, measures agreement
corrected for the extent of agreement expected by chance
alone. Where the categories are ordered, it may be pref-
erable to give different weights to disagreements accord-
ing to the magnitude of the discrepancy, the k, (=
weighted kappa).'® If a squared weighting scheme is
used, then the k,, is identical to the ICC.

Intrarater (or Intra-observer) Reliability.

This measures the reproducibility of the assessment by
the same examiner, during repeat assessment (test—retest
reliability). The intrarater reliability is also best assessed
by the ICC or the k statistics.

Responsiveness or sensitivity to change is the ability

of an instrument to reflect underlying changes over time.
In contrast to the assessment of individual differences in
change, there is no clear consensus as to how this should
be assessed for a rating method.'>!”

Other information that was gathered included the type
of scale, the number of items, the scoring method, and
administration time. Whenever information on studies or
scales was unclear or incomplete, we contacted the au-
thors with the request to provide additional information.

RESULTS

Description of Studies

Over the period of 1966 to December 2001, 30 studies
were identified that described clinometric characteristics
of 11 rating scales for patients with PD. We excluded a
study by Cutson and colleagues'® that deals with the
Duke University Parkinson’s Rating Scale (DUPRS), be-
cause the original scale items could not be retrieved. We
were unable to trace studies that evaluated responsive-
ness. Three impairment scales (the Columbia University
Rating Scale [CURS], the Parkinson’s Disease Rating
Scale by Webster [Webster], and the Parkinson’s Disease
Impairment Scale [PDIS]), four disability scales (the
Northwestern University Disability Scale [NUDS], the
Intermediate Scale for Assessment of Parkinson’s dis-
ease [ISAPD], the Schwab and England, and the Exten-
sive Disability Scale [EDS]), and four multimodular
scales containing both impairment and disability sections
(the New York University Parkinson’s disease evalua-
tion [NYU], the University of California Los Angeles
scale [UCLA], the Short Parkinson’s Evaluation Scale
[SPES], and the Unified Parkinson’s Disease Rating
Scale [UPDRS]) were identified.

We describe clinometric characteristics of individual
impairment and disability items. Details on individual
scales and a comparison of their clinometric character-
istics follow.

Impairment

Content Validity.

In evaluating the content of impairment scales and
impairment sections of multimodular scales large differ-
ences emerged. Some impairment items were present in
all (tremor and bradykinesia) or in the majority (rigidity
and gait) of the available scales. Some items were unique
for a particular scale (e.g., blepharospasm in the UCLA,
short and extra steps in the PDIS). As the core features
are not equally represented and defined in the different
rating scales, the contribution of these signs to the total
score varies from scale to scale (Table 1). The contribu-
tion of items dealing with bradykinesia and hypokinesia
(including finger and foot taps, successive hand move-
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TABLE 1. Contribution of an item to the total impairment score

UCLA UPDRS SPES
WEBSTER (signs) CURS NYU (motor) PDIS (motor)
Brady-/hypokinesia 40 23 28 16 37 30 17
Tremor 10 11 20 14 26 20 33
Rigidity 10 9 20 14 19 0 17
Postural stability 0 0 4 0 4 10 8
Other items 40 57 28 56 14 40 25

Values are percentages equal to the possible maximum score for that item/the possible maximum score for the
impairment scale or impairment section of multimodular scale.

ments, facial expression, body bradykinesia, akinesia,
and arm swing) to the total impairment scores vary from
17% (SPES Motor Evaluation [ME] section) to 40%
(Webster). For tremor these values vary from 10% (Web-
ster) to 33% (SPES), for rigidity 0% (PDIS) to 20%
(CURS), and for postural stability 0% (Webster, UCLA
and NYU) to 10% (PDIS).

Two scales use a weighting factor for each item. In the
NYU the maximum possible score for each sign deter-
mines the weighting; in the UCLA, as an example, ‘aki-
nesia’ is weighted nine times whereas mask facies is
weighted only once. Several studies repeatedly demon-
strated that tremor behaves independent from all other
items, not significantly contributing to the explained
variance of a scale,'® nor to the construct validity (Hoehn
and Yahr [H&Y] staging).’®?! Postural instability, an
other major feature of PD occurring in the later stages of
the disease, is not evaluated in the Webster, the UCLA
and the NYU. The item speech is present in five impair-
ment scales or sections (Webster, UCLA, CURS,
UPDRS- and SPES ME section). Seborrhea and sialor-
rhea are evaluated in three (Webster, UCLA, and CURS)
and two impairment scales (UCLA and CURS), respec-
tively.

Another problem that emerged concerned the applied
methods by which an impairment was evaluated. This
was particularly conspicuous for bradykinesia.

Reliability.

Nine studies reported inter-rater reliability of the sepa-
rate items, whereas only one evaluated intrarater reliabil-
ity.?? This study reported a moderate to good intrarater
reliability for all items of the CURS, except for rigidity,
which was not reported because this study was video-
based.

Regardless of the scale, there was a conspicuous lack
of consistency among the findings (range, poor to good)
concerning inter-rater reliability of the core features bra-
dykinesia, tremor and rigidity as well as for the item
speech (Table 2). The majority of the studies found a
good inter-rater reliability for postural stability. Sebor-
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rhea as well as sialorrhea showed in the CURS a
poor**?* and in the UCLA a moderate®* inter-rater reli-
ability.

Disability
Content Validity.

The Schwab and England activities of daily living
scale is a staging system, in which 100% stands for com-
pletely independent and 0% for a vegetative state. The
remaining three disability scales and four disability sec-
tions of multimodular rating scales bear only some re-
semblance in content of items. Dressing, walking,
speech, hygiene, and feeding or eating (swallowing)
items are included in all scales. Turning in or getting out
of bed, and getting out of a chair are included in all scales
except in the NUDS. The items handwriting and climb-
ing the stairs are found in four scales (UCLA, NYU,
UPDRS Activities of Daily Living [ADL] section and
SPES ADL section) and in three (UCLA, EDS, and
ISAPD), respectively.

Reliability.

Eight studies reported inter-rater reliability of the
separate items, in contrast to the intrarater reliability,
which was only evaluated in one study.?® This study
reported a moderate to good intrarater reliability for all
items of the PDIS.

Overall, the disability items displayed moderate to
good inter-rater reliability, with a few exceptions.
Speech scored poor in two studies assessing the NUDS,?*8
and in one study on the EDS.?® In the original publica-
tion of the UPDRS,?® Fahn reported a poor inter-rater
reliability for walking, in contrast to two later studies that
found substantial to excellent values for this item.?!?®

CLINIMETRIC CHARACTERISTICS OF THE
INCLUDED SCALES

Impairment Scales

The three impairment scales (Table 3), the Columbia
University Rating Scale (CURS), the Webster, and the
Parkinson’s Disease Impairment Scale (PDIS), vary in
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TABLE 2. Interpretation of values for interrater reliability

871

UCLA UPDRS SPES
‘Webster (signs) CURS (motor) (motor)
Brady-/hypokinesia
Finger tap +! +27
++72 ++42 4421
+++2|,26,4]
Foot tap 23 426:27
4422 214142
Successive movements 425 /423 _26
4423 22 4274
/212
_26.42
Facial expression 23,24 24 42223 +27
++21,4l
+26427
Body bradykinesia _23 ++42
422 g2l
Akinesia 424
Arm swing 23
+24
Tremor
Rest and postural ++73 +24 4+
+24,25 +25
++22
Rest 427
/21 4421
2042
Postural ++21 /42!
41
Action $2127
++26;42
+26,42
Rigidity -2 424 =25 /42!
+24.25 _/+23 +++2|
+++77
Postural stability 4422 426:42
+++43‘27.41 +++21
_26
Posture -2 +24 4422 42742
42425 42!
4+
_42
Speech 23 424 23 427
+24 +22 ++2 1,26 ++2]
4441
Seborrhoea 23 424 2223
Sialorrhoea +24 424 23

The superscript number corresponds with the studies in References in which interrater reliability per item is
evaluated. For the NYU and the PDIS, no information on interrater reliability (per item) is available.
—, poor; +, moderate; ++, substantial; +++, good.

number of items (10, 27, and 10 items respectively) and
in scoring of items (0—4, 0-3, and 0-3).

Parkinson’s Disease Rating Scale by Webster.

For a scale that has been used for a long time by many
investigators, surprisingly little evidence is published on

its validity and reliability. Notably, the Webster includes
one disability (self-care) and nine impairment items,
which makes this scale conceptually unclear. From a
factor analysis, assessed in one study, three factors were
derived, including (I) arm swing, gait, self-care and pos-
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TABLE 3. Results of validity and reliability and thoroughness (strength of evidence) of validity and reliability testing

Validity Reliability
Scale N No.

Scale type® (items) Construct Factor® Interrater Intrarater Internal of studies®

CURS 1969 25 () +++ [+++ +H/+++ -+ o+ 522:23.25.29.30

CURS-modified (Sydney) 1993 I 11 () +++ 0 o+ o+ 0 1%

CURS-modified 1985 8 0 /- ++ 0 0 52

EDS 1991 D 21 A+ 0 o+ 0 0 1

ISAPD 1987 LD 13 -+ [+++ () +++ 0 -+ 13

NUDS 1980 D 6 () A+ 0 A+ (+)/ A+ 0 0 6>19-23-25.28

NYU 1980 LD 6 o+ 0 0 0 0 13¢

PDIS 1987 I 10 —(H)+ /- 0 ) 0 120

SPES 1997 LD 25 o+ [+ -+ ++(+) 0 0 1%

UCLA 1981 LD 21 0 0 )+ 0 0 22428

UPDRS 1987 31 A J+++ A+ 0 o+ 426.2740.42

UDRS ADL LD 13 ot/ [+++ 0 0 o+ 221.39

UPDRS ME 14 +H(H)+(++) [+++ ++H/++ 0 o+ 621-32:38.39.41

Webster 1968 I 10 +H+ J++ —(H)/+++ 0 0 6!19:23.24.28.29.51

Signs before the slash refer to results of validity and reliability and signs behind the slash refer to thoroughness (strength of evidence) of validity
and reliability testing. Results of validity and reliability testing: 0, no numerical results reported; ?, results not interpretable; —, poor results; +,

moderate results; ++, substantial results; +++, good results.

Thoroughness of validity and reliability testing: 0, no reported evidence; ?, results not interpretable; —, poor evidence; +, moderate evidence; ++,

substantial evidence; +++, good evidence.
“I, impairment scale; D, disability scale.
*Thoroughness of testing only.
“Superscript numbers correspond with the studies in References.

ture; (IT) speech and facies; (IIT) seborrhea.'® Four stud-
ies showed that the scale displays poor to moderate inter-
rater reliability.>*~2®

Columbia University Rating Scale.

Although the Columbia University Rating Scale
(CURS) has been used frequently in clinical studies be-
fore the introduction of the UPDRS in 1981, few studies
have been published on the validity and/or reliability of
this scale, mostly in combination with other PD rating
scales.?>?3%2% The available evidence shows the CURS
to have moderate to good validity and reliability. The
factor structure was evaluated in only one study, which
included 95 patients with PD plus syndromes, and thus
precludes a conclusion on this issue in PD.** A modified
version of the CURS, the Sydney scale, appears to be
equally valid and reliable.*

Parkinson’s Disease Impairment Scale.

Only one study has assessed validity and reliability of
the Parkinson’s Disease Impairment Scale (PDIS). Due
to unclear factor analysis and the subsequent assessment
of the construct validity based on these factors, the va-
lidity of this scale is questionable.?® The intrarater reli-
ability appeared to be moderate to good.

Disability Scales

Four disability scales, including the Northwestern
University Disability Scale (NUDS), the Intermediate
Scale for Assessment of Parkinson’s disease (ISAPD),
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the Schwab and England and the Extensive Disability
Scale (EDS) are hard to compare, because they vary
much in scoring, grading, number, and kind of items.
Although the ISAPD is, among others, based on the
NUDS, its grading is different; O to 3 instead of O to 10.

Schwab and England.

The Schwab and England scale has become a standard
assessment tool in PD and has been used in hundreds of
studies. The clinometric properties of this scale, how-
ever, have never been established. The data available
from studies with a primary aim to investigate charac-
teristics of other rating scales suggest a moderate to sub-
stantial validity and good reliability.?3'-3

Northwestern University Disability Scale.

Two studies found a moderate to good construct va-
lidity.'>*® These studies showed that the total North-
western University Disability Scale (NUDS) score cor-
relates highly with the total Webster score (Kendall’s W
= 0.82)' and with the CURS (Spearman’s p =
—0.78),28 which are both impairment scales. The inter-
rater reliability of the NUDS was found to be excellent
by its designers® but only moderate by others.”***2% A
reason for the latter could be the combined effect of the
large number of severity gradations in this scale and the
use of non-weighted ks. Although this scale is frequently
used, no information is available on internal consistency
or intrarater reliability.
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Intermediate Scale for Assessment of
Parkinson’s Disease.

Evaluated only by its designers, the Intermediate Scale
for Assessment of Parkinson’s disease (ISAPD) shows a
moderate to good correlation with the H&Y, with the
UPDRS and with the Schwab and England.*' In the same
study, the results were also excellent for the internal
consistency and good for the inter-rater reliability. The
administration time was recorded as 7 minutes (+3.70).>!

Extensive Disability Scale.

The Extensive Disability Scale (EDS) is a modified
version of the Minimal Record of Disability (MRD),?**
which is used in examining patients suffering from mul-
tiple sclerosis and has only been used and tested by its
authors, who found a moderate to good construct validity
and inter-rater reliability.”® The administration time was
stated as 15-20 minutes by a trained reviewer.®

Impairment and Disability Sections in
Multimodular Scales

In comparing the four impairment and disability
scales, the New York University Parkinson’s disease
evaluation (NYU), the Short Parkinson’s Evaluation
Scale (SPES), the University of California Los Angeles
scale (UCLA), and the Unified Parkinson’s Disease Rat-
ing Scale (UPDRS), we noticed the similarity in item
content. All scales included items such as bradykinesia,
tremor, rigidity, walking, eating, turning in bed, and
handwriting.

New York University Parkison’s Disease Evaluation.

For this scale only poor construct validity with the
H&Y was reported.*® The administration time was stated
as 10 minutes by a trained examiner.>¢

University of California Los Angeles Scale.

The UCLA scale is rarely used in clinical trials and
beyond the work of Martinez-Martin,>* who found a
moderate to good inter-rater reliability, no further evi-
dence for reliability or validity of the scale has been
published.

Unified Parkinson’s Disease Rating Scale.

The UPDRS has found broad acceptance for the evalu-
ation of PD and has been used in many trials.>’ Nine
studies extensively tested and evaluated this scale. Like
the Webster, the UPDRS ADL section is conceptually
unclear as it includes several impairment items (saliva-
tion, falling, freezing, tremor, and sensory complains).
Nevertheless, the UPDRS demonstrates high internal
consistency and inter-rater reliability, shows moderate
construct validity, and has a stable factor struc-

ture.?!?8323842 Even across off- and on-state examina-
tions, the ME section of this scale has a stable factor
structure and high internal consistency.** The high inter-
nal consistency of the ADL and motor section most
likely indicates a redundancy of items. This was under-
scored by a previous study that successfully reduced the
ADL and motor section of the UPDRS to eight items
each, without losing reliability or validity.>* The time to
administer was stated 10-20 minutes®® and assessed as
16.95 minutes (+7.98).*®

SPES.

Evidence for construct validity and inter-rater reliabil-
ity of the SPES is good, but was only reported in an
article by its original designers.?! The advantage of the
SPES seems to be that it is short, and easy to administer
in 7-10 minutes (by neurologists).?!

DISCUSSION

Compared to their widespread clinical use for assess-
ment of impairment and disability in PD, rating-scales
are seldom extensively evaluated for validity and reli-
ability. The terms impairment and disability are derived
from the World Health Organization International Clas-
sification of Impairments, Disabilities, and Handicaps
(ICIDH; http://www.who.int/icidh).7’8 The ICIDH-2 was
developed recently, and introduces new terms; body
function and structures are handled both positive (func-
tional and structural integrity) and negative (impairment)
as well as activities (activity vs. activity limitation).

Systematically reviewing the available literature, we
traced 30 studies describing clinometric issues of 11
scales for impairment and disability rating in PD. In gen-
eral, a criticism could be made on the frequent choice of
the H&Y as the gold standard for testing other scales,
because, to the best of our knowledge, none have evalu-
ated its clinometric data. Nevertheless, the H&Y is the
most commonly used method of establishing the severity
of PD with a simple staging assessment.

In evaluating impairment items, the contribution of the
core motor features of PD to the total impairment score
appears to vary from scale to scale. For instance, items
dealing with brady kinesia and hypokinesia contribute
almost 40% to the total score of the UPDRS ME section
resulting in a strong effect on the sum scores of the
impairment section and on the total score.

There are also large differences in the extent of rep-
resentation of items related to symptoms considered re-
sponsive to dopaminergic treatment (e.g., bradykinesia,
rigidity) or those that appear late in the disease course
and lack responsiveness to dopaminergic treatment (e.g.,
postural instability, swallowing, speech, freezing).

Movement Disorders, Vol. 17, No. 5, 2002
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Hence, these differences in content should be taken into
consideration when choosing a scale for evaluating a
short-term dopaminergic treatment or a long-term
follow-up in which the occurrence of signs not respon-
sive to dopaminergic treatment indicate disease progres-
sion. Generally, within the framework of impairments,
items as sialorrhea and seborrhea have a limited clinical
significance. Regardless of the scale, the findings con-
cerning inter-rater reliability of the core features brady-
kinesia, tremor and rigidity as well as for the item speech
lacked consistency. The majority of the studies, however,
found a good inter-rater reliability for postural stability.
Clearer description of items may help to improve inter-
rater reliability of items. To avoid the problems with
inter-rater reliability, objective measurements could be
considered in assessing impairment in PD.**~*® It is re-
markable that only one study evaluated intrarater reli-
ability on this level of disease assessment, which is rel-
evant in the case of longitudinal studies performed by
one assessor.

Although there is general agreement on the definition
of disability (i.e., the experienced difficulty in carrying
out activities of daily living), there is no consensus on
what should be measured. All evaluated disability scales
and sections included the items of the NUDS (dressing,
walking, speech, hygiene, feeding, and eating). Overall
disability items displayed moderate to good inter-rater
reliability. The low inter-rater reliability values repeat-
edly found for speech and walking suggest that these
items are difficult to score or lack clear anchors.

The PD rating scales identified can be divided in three
groups: impairment scales, disability scales, and multi-
modular scales containing both impairment and disabil-
ity sections. By comparing the three impairment scales
Webster, CURS, and PDIS, we found evidence for the
CURS to have strong validity, where there is insufficient
data on validity available for the Webster and the PDIS.
As the overall reliability of the CURS is moderate to
good, the inter-rater reliability of the Webster is assessed
as poor to moderate. So, as a brief rating method the
Webster appears adequate, but the available clinometric
data on CURS point out that this scale is preferable. The
PDIS has inadequately been evaluated by its designers
and due to the lack of other information on clinometric
issues of the PDIS, no recommendations can be given
with respect to this scale. The four disability scales, the
NUDS, the ISAPD, the Schwab and England and the
EDS bear hardly any resemblance. Large differences be-
tween the scales are found in the scoring and grading of
items. The Schwab and England disability scale takes a
unique position, because this scale uses a different grad-
ing system and has never been primarily evaluated for its
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clinometric characteristics. The construct validity and the
inter-rater reliability of the NUDS, ISAPD and EDS
were found to be moderate to good, suggesting no pref-
erence. Only the NUDS was evaluated independently.
The ISAPD, evaluated only by its designers, appears to
be a very valid and reliable disability scale, which may
be useful as a tool for evaluation of disability in PD.
Independent verification of the clinometric characteris-
tics, however, is recommended.

Of the scales containing both an impairment and a
disability section, the UPDRS is the most widely used
and tested scale. The NYU, SPES, and UCLA are rarely
used and have only been evaluated by the designers. The
construct validity of the UPDRS is satisfactory in those
studies that have used the H&Y as comparison. Impor-
tant differences between these scales include the scoring
and the contribution of the individual items to the sub-
total and total score. In relation to the validity aspects of
the UPDRS, some findings deserve comments. The con-
struct validity of the UPDRS has to be considered very
satisfactory. The UPDRS ADL section, however, is con-
ceptually unsound as it includes several impairment
items. Concerning the inter-rater reliability, the UPDRS,
the SPES, and the UCLA should be considered reliable
scales. The SPES and UCLA, however, were evaluated
only by designers of the scales. The UPDRS demon-
strates a very high internal consistency, but the effects of
redundancy (several items focused on the same aspect of
the construct) should be kept in mind. Internal consis-
tency increases with the number of items and depends
substantially on the homogeneity of the items and on the
inter item correlation. Taken together, the evaluation of
the impairment and disability sections as a whole show
that the UPDRS is a reliable and valid scale, although
these sections include some redundant and unreliable
items. The SPES appears to be a valid and reliable scale
that might be considered for evaluation of patients with
PD. Nonetheless, independent verification of the clino-
metric characteristics is recommended. Because the
UCLA and NYU lack thorough clinometric testing, no
recommendations can be given.

Others have reviewed disease-specific PD scales,
but only Mitchell and associates®’ presented some clino-
metric properties of the most commonly used scales
(identified through a Medline search conducted from
1966 until August 1998). In this study the UPDRS was
found to be the most thoroughly studied scale with over-
all better clinometric properties compared to other scales.
As mentioned by the authors, one of the limitations of
this study lies in the main focus, which was not to sum-
marize the clinometrics of scales but to examine the pat-
tern of utilization of disease-specific clinical scales used

4,43,49,50
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as endpoints in PD trials. The summary of clinical prop-
erties they report is simple and is intended to serve as a
guide.

In summary, this review underscores that the clino-
metric soundness of the majority of PD assessment
scales is questionable. Moreover, as these scales are gen-
erally used in trials on PD patients who lack serious
comorbidity, there is no information on the clinometric
behavior of the scales in unselected PD populations.

We emphasize the following critical notes regarding
clinometric issues:

1. The most important question in choosing a scale is
how well it is suited to the task at hand in terms of
validity, reliability, and efficiency.

2. A greater number of items increases the internal con-
sistency and leads to greater concordance between
examiners (its reliability increases). Reliability of a
composite scale will increase as a function of the
number of the individual items that are included. Lim-
iting the number of items in a scale, however, con-
tributes to simplicity and utility of the assessment, at
the expense of completeness, sensitivity, and reliabil-
ity.

3. It is remarkable that none of the studies addressed
differences in responsiveness between scales, which
is required to ensure the usefulness in the longitudinal
evaluation of PD. Responsiveness is an essential part
of the statistical analysis as it refers to the ability of a
measure to reflect change.

4. Video recordings may help to improve assessment of
inter- and intrarater reliability in studies. These re-
cordings have their limitations, however, for they can
only be used to score items that are clearly visible or
audible. Rigidity, seborrhea and sialorrhea are diffi-
cult to discern on tape and should not be included if a
scale is used for video assessments.
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