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Abstract: The Movement Disorder Society Task Force for
Rating Scales for Parkinson’s disease (PD) prepared a critique
of the Hoehn and Yahr scale (HY). Strengths of the HY scale
include its wide utilization and acceptance. Progressively
higher stages correlate with neuroimaging studies of dopami-
nergic loss, and high correlations exist between the HY scale
and some standardized scales of motor impairment, disability,
and quality of life. Weaknesses include the scale’s mixing of
impairment and disability and its non-linearity. Because the HY
scale is weighted heavily toward postural instability as the
primary index of disease severity, it does not capture com-
pletely impairments or disability from other motor features of
PD and gives no information on nonmotor problems. Direct
clinimetric testing of the HY scale has been very limited, but
the scale fulfills at least some criteria for reliability and validity,
especially for the midranges of the scale (Stages 2—-4). Al-
though a “modified HY scale” that includes 0.5 increments has

been adopted widely, no clinimetric data are available on this
adaptation. The Task Force recommends that: (1) the HY
scale be used in its original form for demographic presen-
tation of patient groups; (2) when the HY scale is used for
group description, medians and ranges should be reported
and analysis of changes should use nonparametric methods;
(3) in research settings, the HY scale is useful primarily for
defining inclusion/exclusion criteria; (4) to retain simplicity,
clinicians should “rate what you see” and therefore incor-
porate comorbidities when assigning a HY stage; and (5)
because of the wide usage of the modified HY scale with 0.5
increments, this adaptation warrants clinimetric testing. Without
such testing, however, the original five-point scales should be
maintained. © 2004 Movement Disorder Society
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The Movement Disorder Society (MDS) Task Force
for Rating Scales in PD was established in 2001 and has
a three-fold mission: to critique existing scales, to iden-
tify clinical areas that are not rated adequately, and to
make recommendations on maintaining or modifying
currently available scales. Specifically, the charge does
not include changing any existing scales or developing
new scales. The first critique concerned the Unified Par-
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kinson’s Disease Rating Scale (UPDRS) with an evalu-
ation of its strengths and weaknesses, along with recom-
mendations for future adaptations.! The current report is
a critique of similar format, but focuses on the Hoehn
and Yahr (HY) staging scale (see Fig. 1).2

Whereas the HY scale has been adapted for many
different uses and even applied to disorders other than
PD, it was designed originally to be a simple descriptive
staging scale that provided a general estimate of clinical
function in PD, combining functional deficits (disability)
and objective signs (impairment). Though over 30 years
old and developed originally in the pre-levodopa (1-
dopa) era, the scale has continued to be used widely.
Originally designed as a five-point scale (1-5), during
the 1990s, 0.5 increments were introduced for some
clinical trials (Table 1).3 The scale is based on the two-
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FIGURE 1. Melvin D. Yahr and Margaret M. Hoehn, 2004. Photo
courtesy of M.M. Hoehn.

fold concept that the severity of overall parkinsonian
dysfunction relates to bilateral motor involvement and
compromised balance/gait. Increasing parkinsonian mo-
tor impairment therefore can be charted from unilateral
(Stage 1) to bilateral disease (Stage 2) without balance
difficulties, to the presence of postural instability (Stage
3), loss of physical independence (Stage 4), and being
wheelchair- or bed-bound (Stage 5). In this simple scale
that staged patients at their current level of function, the
original authors never presumed or suggested that pa-
tients generally started PD as Stage I and declined se-
quentially to Stage 5 or death.

As part of the background work to develop the Task
Force on Rating Scales for PD, the MDS secretariat staff
(see Acknowledgments) sent a questionnaire on HY
scale utilization patterns to all MDS members. This
questionnaire was an adaptation of one sent previously to
all members regarding usage of the UPDRS.! Of 1,593
(1,405 e-mails and 188 fax communications), 236 mem-

bers from all continents responded (15%). Of those who
responded, 96% had personal experience with the HY
scale, 89% using it in clinical trials, 70% in clinical
practice, and 63% in other research venues. Whereas the
officially published scale has integer options of 1 to 5
only, 64% of those using the scale actually chose the
modified form that includes 0.5 increments. Despite the
wide usage, 65% of responders considered that the HY
scale did not adequately describe their patients; specifi-
cally, 76% responded that the staging categories did not
encompass all components of PD disability, 69% con-
sidered the staging categories to be too broad, and 65%
were concerned that progression from one category to
the next was not linear through all stages. Most respond-
ers who did not use the HY scale but used other scales for
rating PD favored the UPDRS, and fewer numbers used
the Northwestern University Disability, Webster, and
Clinical Global Impression scales.*~7 Although the ques-
tionnaire results document the usage pattern of over 200
people specifically interested in movement disorders, the
low percentage of responders limits the ability to extrap-
olate the information to the entire MDS. Nonetheless, the
observation that responders use the HY scale for multiple
purposes, including research and clinical practice, con-
firmed the decision to prioritize the HY scale as the
second assessment project of the MDS Task Force.

MATERIALS AND METHODS

Administrative Organization

Under the chairperson’s direction, a Writing Commit-
tee was identified to draft the HY critique and to remain
on the Task Force in ongoing manner for future scale
assessments. In addition, a series of movement disorder
or statistical specialists with specific experience using
the HY scale participated as Expert Consultants. These
specialists were recruited to serve on the Task Force for
this critique only, with plans to rotate Expert Consultants
for each future scale critique. The third group was the

TABLE 1. Comparison between the original and modified Hoehn and Yahr scale

Hoehn and Yahr scale

Modified Hoehn and Yahr scale

—_

disability

N

(95

reflexes; physically independent®

4: Severely disabling disease; still able to walk or stand unassisted

wn

: Confinement to bed or wheelchair unless aided

: Unilateral involvement only usually with minimal or no functional

: Bilateral or midline involvement without impairment of balance

: Bilateral disease: mild to moderate disability with impaired postural

1.0: Unilateral involvement only

1.5: Unilateral and axial involvement

2.0: Bilateral involvement without impairment of balance

2.5: Mild bilateral disease with recovery on pull test

3.0: Mild to moderate bilateral disease; some postural
instability; physically independent

4.0: Severe disability; still able to walk or stand
unassisted

5.0: Wheelchair bound or bedridden unless aided

“Stage 3 is a summary of the authors’ original, more narrative description.
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administrative staff of the MDS secretariat, assigned the
organization of the review process, integration of mate-
rials, and editorial review.

Critique Process

Through Medline search and familiarity with the HY
scale literature, the chairperson supplied each Task Force
member with a series of articles related to the HY scale.
Questions compiled by the Writing Committee were
addressed to all Expert Consultants with the request to
furnish a written document to respond to each point with
suitable references from the articles provided or other
data sets. The questions followed the same format used
previously for the MDS-sponsored UPDRS critique.! No
unpublished data were used for the critique. A draft of
the report was prepared by the Writing Committee and
Secretariat staff and circulated to the Expert Consultants.
The final document was assembled by the chairperson
and approved by all Task Force members before submis-
sion to the MDS International Executive Committee.
This Task Force document has been approved by the
MDS Scientific Issues Committee before submission for
journal peer-review in Movement Disorders.

RESULTS
Strengths of the HY Scale

Ever since its introduction, the HY scale has remained
the most commonly and most widely used scale to de-
scribe severity of PD worldwide.® It is the standard
staging system used to describe patient populations en-
rolled in clinical trials of antiparkinsonian interventions
and the second most frequently used outcome measure
after the UPDRS in all randomly ordered drug trials for
PD published between 1966 and 1998.8 It provides an
overall assessment of severity based on clinical features
and functional disability.® Easy to apply, quick to com-
plete, and practical to research and patient care settings,
the HY scale has been successfully used by raters with-
out movement disorder expertise as well as specialists.!?
Other clinimetric strengths are discussed below.

Given its historical stature, the HY scale has been used
commonly as a reference standard for testing more re-
cently developed rating scales for impairment and dis-
ability in PD.!! There are significant correlations be-
tween the HY stage of PD and measures of quality of
life, both with respect to general health-based scales'? as
well as with disease-specific instruments like the PD
questionnaire-39 (PDQ-39)!3 and the PD Quality of Life
scale (PDQUALIF).'* Studies with both types of scales
have found worse quality of life with more advanced HY
stages.'# Studies of objective and quantitative motor im-
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pairment tests and objective assessments of tasks in-
volved in daily living have identified significant correla-
tions between objective motor performance and early
versus late HY stages.!>-16

The HY scale has an inconsistent relationship with
self-care measures, some disability ratings, and the Web-
ster score,!” but high Spearman’s correlations with stan-
dard PD rating scales like the UPDRS, Columbia Uni-
versity Rating Scale, the Northwestern University
Disability scale, and the Extensive Disability Scale.!81°
In longitudinal studies, the HY scale progresses as
positron emission tomography (PET) indices of dopami-
nergic activity decline.??

The HY scale has been used extensively in natural
history studies of PD and for the description of large
populations of PD patients. Studies from both the pre-L-
dopa and r-dopa eras involving large cohorts of PD
patients have found similar percentages of cases assigned
to the different stages of the HY scale.>!521-23 In these
studies, Stage 1 and Stage 5 account for the smallest
number of subjects, followed by Stage 4, and the bulk of
patients, ranging from 52 to 77%, fall into Stages 2 or 3.
In the pre-L-dopa era, longitudinal follow-up of cohorts
documented an ever-growing progression toward higher
stages or death.>21.22

The time course of progression from early to late
stages of the HY scale has been modified by L-dopa, the
primary pharmacologic treatment for PD. Treatment pro-
longs latencies to successive stages by about 3 to 5 years.
Furthermore, in one study, L-dopa treatment reduced the
number of patients in Stage 4/5 (or death) per 5-year
period of disease duration by 30 to 50%.22 A patient’s
change in HY stage carries prognostic significance and
influences clinician-based interventions.?* Progression to
Stage 3 was the main reason for initiation of L-dopa in a
series of 100 consecutive untreated patients.?5

Stage 3 is defined conceptually by the emergence of
balance problems, but has been found to carry further
prognostic implications in a number of studies. Goetz
and colleagues?© found that Stage 2 subjects maintained
stable UPDRS scores with increased medication doses,
whereas once Stage 3 developed, UPDRS impairment
scores increased despite of medication adjustments.
Reaching HY Stage 3 is associated with subsequent
higher risk of dementia in one study and reduced surviv-
al.?’ Progression of patients on the HY scale was corre-
lated with decreased performance on cognitive test bat-
teries in a series of nondemented patients in another
study.?8 A functional neuroimaging study using B-CIT-
SPECT as a marker of progressive nigrostriatal terminal
dysfunction over time found significant correlations be-
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tween the degree of reduction of dopamine transporter
(DAT)-ligand binding and HY Stages 1 to 3.2°

Taken together, these findings strongly support the
utility of the HY scale to categorize PD subjects and to
capture important aspects of PD progression.

Weaknesses of the HY Scale:
Ambiguities and Limitations

Whereas most PD scales focus on measuring impair-
ment (objective signs on examination) or disability (im-
pact of disease on the patient), the HY scale merges the
two phenomena, introducing a potential for ambiguity.
For example, Stage 1 is defined as “unilateral involve-
ment only, usually with minimal or no functional impair-
ment,” thereby combining two concepts that are not
necessarily equivalent. Because of the wording, unilat-
erality is the hallmark of Stage 1, and must therefore
encompass even subjects who are unemployable because
of severe unilateral tremor and bradykinesia of the dom-
inant hand. Formulated at a time that preceded the full
development of clinimetric expertise for scale develop-
ment, the HY scale is inconsistent in several other de-
scriptive anchors. Stage 2 is defined by the lack of
“impairment of balance,” but this wording is not in
precise parallel language to the descriptive words defin-
ing Stage 1. Furthermore, the progressive stages of the
HY scale are based on two different indices of severity,
unilateral versus bilateral signs and absence or presence
of gait and balance impairments. As such, the HY scale
is a categorical scale that describes clinical status, but
each increment does not necessarily represent a higher
degree of overall motor dysfunction. Whereas the pro-
gression from Stage 1 to Stage 5 in most clinical in-
stances reflects progressive global decline, the scale
clearly does not capture several clinical situations where
disability from the two indices of focus do not coincide.
Already mentioned are the patients with unilateral PD
who must be assigned Stage 1, even those who are highly
disabled and unable to hold a job because of marked,
unilateral tremor and severe bradykinesia of the domi-
nant hand. These patients may be markedly more dis-
abled than subjects who are Stage 2 or even Stage 3 with
bilateral signs. Stage 3 must be assigned to patients with
postural reflex impairment even if they experience only
very mild bilateral bradykinesia and tremor, whereas a
lower rating (Stage 2) is given to subjects with severe
bradykinesia, rigidity, and tremor without balance diffi-
culties. The scale’s non-linearity is exemplified by the
reality that a unilaterally affected PD subject (Stage 1)
who develops postural instability before developing bi-
lateral signs in his extremities must be rated as Stage 3,
having never been Stage 2. Clearly, many patients

present for their first medical evaluation and are already
Stage 2. The observation suggests for such patients that
Stage 1 is not clinically pertinent or that patients actually
begin PD at Stage 2. Whereas all these possibilities exist
and confound the clarity of the HY scale, the high
correlations between HY and other indices of function
across all stages suggest that such problems are not
sufficiently common enough to impact seriously on the
scale when applied to large populations.

A second limitation is that the scale has only five
options and therefore a large variety of impairment se-
verities is collapsed together. For instance, Stage 2 ap-
plies equally well to the mildly but bilaterally bradyki-
netic patient without balance difficulties and a severely
bradykinetic subject who cannot work but still has re-
tained postural reflexes. The scale likewise does not
consider the possibility of unilateral signs with mild
midline dysfunction without contralateral involvement or
the presence of bilateral signs with suggestive, but not
diagnostic, postural instability. An attempt to address
this latter problem has introduced new ambiguities, be-
cause two versions are used currently, the original and an
adaptation that allows two additional rating options,
Stages 1.5 and 2.5 (Table 1).3 These added options allow
for midline involvement with unilateral signs (1.5) and
very mild postural impairment (suggestive, but not diag-
nostic, usually one or two steps before recovery from a
postural threat). This adaptation is variably used in re-
ports, sometimes under the designation “modified HY.”
As indicated by the MDS survey, the modified version
was in fact used by the responding MDS members more
frequently than the original scale was. This adaptation,
however, has never undergone clinimetric testing, and no
clinimetric conclusions from the original five-point scale
can be extrapolated directly to the modified version.

Because the HY scale relies on the determination of
parkinsonism on one or both sides of the body and
postural reflex testing, a standard procedural assessment
protocol could allow all raters to test and judge responses
similarly. Despite over 30 years of use, the HY scale
does not have a teaching manual or teaching videotape
with examples of each stage as conceived by the original
writers.

Because the HY scale is weighted heavily toward
postural instability assessments, progressive disability
and impairments due to other features of PD, both motor
and nonmotor, are not captured by the HY scale. Auto-
nomic nervous system dysfunction and cognitive decline
are known to influence overall clinical independence but
are not captured specifically with this scale. Treatment-
induced disability in patients with severe L-dopa-induced
dyskinesias cannot be taken easily into account by the
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HY scale, and if balance is impaired because of severe
dyskinesia, it may be impossible to assign these patients
to an accurate HY stages that reflects their parkinsonism.
Finally, the scale is influenced heavily by balance and
motility of the lower limbs, whereas disability due to
upper limb dysfunction is not detected well.

Despite studies showing prolonged latencies to higher
HY stages with L-dopa treatment,?' the scale seems rel-
atively insensitive to treatment-induced change, particu-
larly in the lower categories. The MDS-sponsored
“Management of Parkinson’s Disease: an Evidence-
Based Review”3? summarized treatment results from a
large series of clinical trials with an emphasis on ran-
domly ordered controlled trials (Level I). Several agents
deemed efficacious in this report effected statistically
significant changes in efficacy measures of parkinson-
ism, but failed to change HY scales.?® As only one
example, among six randomly ordered double-blind
studies on the efficacy of an agonist for PD, despite
statistically significant changes in the UPDRS, only one
reported significant improvements in HY stage.3! The
others showed no change in the HY scores,3233 did not
report the HY findings despite collecting the data3+35 or
did not report using the HY scale as an efficacy out-
come.337 Furthermore, even with drug treatment of PD
that otherwise leads to clinically pertinent improvements,
Stage 2 patients do not revert regularly to Stage 1. Some
studies of modern dopaminergic therapies find the per-
centages of patients reaching the higher stages of the HY
scale over 10 years to be similar to figures from the
pre-L-dopa era.?® Similarly, latencies to reach successive
HY stages in a recent postmortem series of PD brains
were comparable to those in untreated patients.3®

Clinimetric Issues

Despite its widespread use and acceptance, few formal
clinimetric examinations of reliability and validity for
the HY scale have been conducted. Reliability testing
assesses the scale’s measurement error whereas validity
testing assesses the scale’s ability to measure its desig-
nated domains. The HY scale assesses PD disability and
impairment at the ordinal level of measurement. One
thus assumes that Stage 2 reflects greater disability/
impairment than does Stage 1. Because the HY scale
does not presume equal interval level measurements,
however, one cannot assume that the difference between
Stage 1 and Stage 2 is the same as that between Stage 2
and Stage 3. The assessment of clinimetric properties of
ordinal level measures is therefore limited to nonpara-
metric analytic techniques and assessments of internal
consistency (a measure of reliability) and factor structure
(a measure of validity) are not possible.

Movement Disorders, Vol. 19, No. 9, 2004

Most clinimetric examinations of the HY scale have
been limited to the assessment of reliability. Scale reli-
ability is usually tested by assessing: (1) its internal
consistency, or the degree to which each item is consis-
tent with the overall scale; and (2) the stability or con-
sistency of ratings conducted by different raters (inter-
rater reliability) or the same rater over time (test-retest or
intra-rater reliability). All published reports of the HY
scale reliability have assessed the latter source of mea-
surement error, specifically inter-rater reliability. These
studies document a moderate to significant level of inter-
rater reliability, with nonweighted and weighted Kappa
scores ranging between 0.44 and 0.71.1940-41 The stabil-
ity of inter-rater reliability has been shown across expe-
rienced movement disorder specialists and inexperienced
neurology residents.*! No formal assessments of test—
retest reliability (intra-rater reliability) have been con-
ducted.

Clinimetric examinations of validity have been limited
in scope. Validity assessments are typically carried out
for face or content validity (does the scale seem to
measure what it is designed to measure?), criterion va-
lidity (does the scale provide results comparable to a
gold-standard?), and construct validity (does the scale
adequately assess the domains of interest?). Some limi-
tations to validity assessment of the HY scale are due to
its ordinal level of measurement, but others are due to its
construction and wording.

Because the scale combines disability and impairment
criteria for each stage, establishing face validity of the
HY scale is difficult. By combining these elements, cer-
tain clinical situations are difficult to assign (e.g., severe
unilateral disease). Additionally, there is a lack of assess-
ment of specific disease-related motor impairments (dys-
kinesia, tremor) and nonmotor impairments (cognitive
impairment, depression).

No direct tests of the HY scale criterion validity have
been conducted. Most studies have used the HY scale as
the gold standard against which the validity of other
scales is assessed. Although these studies cannot be
considered examinations of HY scale validity, they do
provide some assessment of the relationship between HY
staging and other measures of PD impairment/disability.
Most studies report significant correlations between HY
stage and the other measures.!8:19-2342-44 Related findings
have been reported for significant correlations between
HY stage and imaging measure of PD pathology, such as
B-CIT SPECT scanning?® and ['®F]fluorodopa PET scan-
ning.*> Taken together, these results suggest adequate
criterion validity, or at least convergent validity. One
problem with most of the above-mentioned studies, how-
ever, is a relative paucity of patient representation from
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extreme HY stages. Most participants in these studies fall
within Stage 2 to Stage 4, weakening the statistical
confidence in relationships between HY stage and other
measures for mild and advanced patients.

Although 0.5 intervals have been added in a “modified
HY” scale, this adaptation has never been evaluated
clinimetrically.

Because of clinimetric assumptions that underlie non-
continuous scales, reports of group HY scores should be
expressed with medians and interquartile ranges, not
means and standard deviations (e.g., “The 60 subjects
had a median HY stage of 3 [range 2-5]”). Analysis of
differences between groups or change scores should in-
volve the use of nonparametric methods. For parametric
and survival analyses, the HY scale can be incorporated
legitimately as an index used in the primary outcome.
For example, because the development of postural insta-
bility is considered an important hallmark of clinical
progression, the time to HY Stage 3 could be used as a
primary variable for Kaplan-Meier curve presentation
and subsequent analyses.

Comorbidities and the HY Staging System

PD is more prevalent in subjects over 50 years of age,
and the coexistence of other diseases like diabetes,
stroke, and arthritis can confound the evaluation of PD-
related impairment and disability. The question of how
the HY staging system should accommodate these vari-
ous issues of comorbidities is not addressed specifically
in the original scale description or later explanatory
articles. Two different approaches could be applied: the
first would consider the HY scale as dedicated to PD-
related dysfunction in its purest sense and make a con-
certed attempt to disregard all components of impairment
or disability due to conditions unrelated to PD; the sec-
ond strategy would involve a “rate-as-you-see” ap-
proach, using the HY system to describe a PD patient’s
stage based on all the clinical impairments seen, regard-
less of their direct relationship to PD. The first approach
has the advantage of focusing on PD itself, but it is
highly subject to investigator and patient bias. A further
argument against this method is that each stage concep-
tually represents a picture of overall function of the
individual patient. The attempt to separate what is attrib-
utable to PD and what is attributable to comorbidities
thus largely invalidates the concept of a global summary,
which is the core of the HY scale’s ease and utility.
Given that standardized instructions for rating PD in the
context of comorbidities do not exist for the HY system,
all members of the Task Force except one agreed on the
“rate-as-you-see” method that incorporates comorbidi-
ties into the staging choice.

Minimal Clinically Relevant Difference and
Minimal Clinically Relevant Incremental Difference

Implicit to the strength and utility of a rating scale is
the determination of increases or decreases that represent
clinically relevant changes in the disease under consid-
eration. Identifying the threshold or smallest difference
between two assessments that has an impact on disability
or handicap in a disease is known clinimetrically as the
minimal clinically relevant difference (MCRD). Due to
insufficiencies in their validation processes, very few
neurological scales are associated with a well-defined
MCRD. 4647

As already described, the HY scale is a categorical
rather than a continuous scale, but it is constructed on the
presumption that high scores represent more severe dis-
ease than do lower scores. MCRD values for categorical
scales are potentially possible if certain criteria are met
or certain assumptions are accepted. First, the progres-
sive ratings within the scale must be sequentially rele-
vant to the natural course of clinical decline in the
disease under question. Each rating must be mutually
exclusive of the others and in combination, the categories
must cover the full spectrum of the disease. When
MCRD values are established for a scale related to clin-
ical status, patients move up and down the scale accord-
ing to therapeutic responses. If a scale has excellent
clinimetric properties for inter- and intra-rater reliability,
the value of an intervention could be assessed at an
individual level, defining each subject who changes by at
least one unit as a responder, and at a group level by
establishing the percentage of such responders.

In regards to the HY scale, the individual stages are
relatively distinct and clearly relevant to PD, but they
have been criticized as too broad and therefore insensi-
tive to clinical change. The perceived need to use 0.5
increments and the wide usage of this adaptation in
clinical practice (see above) suggests that a MCRD is
likely smaller than one categorical increment in the orig-
inal scale. Based on the original data presented in Hoehn
and Yahr’s report and other findings cited above, there is
substantial evidence that a change from one stage to
another in the HY scale is usually clinically relevant. The
necessary assumptions needed for MCRD, however, are
not met by the HY scale, and each stage increment is
unlikely to represent the minimal difference implicit to
the concept of a MCRD.

Allied to the concept of MCRD is the minimal clini-
cally relevant incremental difference (MCRID). Rather
than comparing two assessments within a patient or
group (pre- vs. post-treatment), this term refers to the
difference between two groups at the end of the clinical
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trial period. In the case of a placebo-controlled clinical
trial, the MCRID would determine the relevant expected
difference at the end of a treatment between a placebo
group and the patients receiving the treatment in ques-
tion. In contrast to MCRD, MCRID applies only to
groups, but is particularly relevant to the planning of
clinical trials and to sample size calculations when es-
tablishing equivalence or non-inferiority to a standard
treatment.*84° Again, although not specifically tested, the
broad categorical ranges of HY and the lack of difference
in HY after treatment with otherwise established treat-
ments suggests that the implicit minimal difference of
MCRID cannot be met by this scale.

Capturing the Clinical Spectrum of Parkinsonism:
Application to Other Conditions

Many movement disorders specialists consider that the
HY scale does not capture suitably the clinical spectrum
of PD: 65% percent of respondents to the MDS ques-
tionnaire answered “No” to the question, “Do you think
the Hoehn and Yahr scale represents well the patients
you see?” The main arguments for this answer were that
categories do not encompass all components of PD dis-
ability and that the categories are too broad and do not
progress linearly.

Nonetheless, the HY scale has been used frequently to
characterize broad descriptive categories of PD patients.
In these instances, mild or early PD generally has been
defined operationally as HY Stages 1 and 2, and ad-
vanced disease has likewise been defined as HY Stages 4
and 5. It is less clear that Stage 3 operationally defines
moderate PD, because the hallmark of Stage 3, the oc-
currence of balance difficulties, has never been defined in
a standardized manner and no systematic application of
the objective pull test and teaching tape have been de-
veloped.

Although never developed for evaluating parkinson-
ism-plus syndromes, the HY scale has been utilized in
several studies of progressive supranuclear palsy, multi-
ple system atrophy, and dementia with Lewy bodies.
Latencies to HY Stage 3 are significantly shorter in these
patients compared with those in PD. In one cohort of
subjects diagnosed with neuropathological criteria and
clinical signs, no patient with PD developed HY Stage 3
within 1 year of onset of motor symptoms in contrast to
more than two-thirds of the atypical parkinsonian disor-
der patients. Because these parkinsonism-plus syn-
dromes generally have early balance deficits with pos-
tural instability, the HY scale is restricted often to only
Stage 3, 4, and 5.3° Whereas this limitation exists, it is
not an implicit scale problem because the scale develop-
ers never suggested that their scale be adapted or applied
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to these conditions. In a practical sense, clinicians can
use this observation for diagnostic purposes, because
rapid progression to HY Stage 3 places the diagnosis of
PD in serious doubt. It is a tribute to the strength of the
scale that it has withstood so many applications and
adaptations and remains used as a global summary of
clinical status across several forms of parkinsonism.

CONCLUSIONS AND RECOMMENDATIONS

The HY scale is a widely used clinical rating scale,
describing broad categories of motor dysfunction in PD.
Among its advantages is that it is simple and applied
easily. It captures typical patterns of PD progression with
and without dopaminergic therapy. Progression in HY
stage correlates with motor decline and deterioration in
quality of life. The limited clinimetric analyses con-
ducted to date support its scientific and clinical credibil-
ity. On the other hand, because of its simplicity, the scale
is not comprehensive and by focusing on the issues of
unilateral versus bilateral disease and the presence or
absence of postural reflex impairment, it leaves other
aspects of PD unassessed. By combining disability and
impairment, ambiguities exist, and all clinical presenta-
tions of PD are not covered. The broad categories of the
scale do not permit consistent detection of effective
interventions, and the establishment of MCRD and MC-
RID indices is not feasible. Attempts to rectify weak-
nesses have included the introduction of widely used 0.5
increments to the scale, but this adaptation has not been
tested clinimetrically and introduces unresolved analytic
problems. Although still used frequently as an outcome
measure in clinical trials, the HY scale has been replaced
largely by the UDPRS as a primary outcome measure of
treatment efficacy. Time to the development of a given
HY stage has been used successfully to distinguish pa-
tients with PD from other parkinsonism-plus syndromes,
and this measure could be potentially incorporated into
interventional studies designed to test delay in clinical
progression. Based on these considerations, the Task
Force on Rating Scales in PD made the following rec-
ommendations:

1. The HY scale remains an important descriptive cate-
gorical scale in PD, and should continue to be used in
its original form for demographical presentation of
patient groups

2. When used to describe group characteristics, medians
and ranges should be reported, not means with stan-
dard deviations, and comparisons between groups
should involve nonparametric methods.

3. In research settings, the scale is useful primarily for



THE HY STAGING SCALE: MDS

defining inclusion/exclusion criteria at baseline and as
a validation standard for other rating instruments.
To retain the principle of simplicity that is at the core
of the HY scale, when reporting HY stages, clinicians
should “rate what you see” and therefore incorporate
comorbidities.

. Because of the wide usage of the “modified HY” scale

with 0.5 increments, this adaptation warrants clini-
metric testing. Without such testing, however, the
original five-point scale should be maintained and the
“modified HY” scale should not be favored.
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