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PSP is a neurodegenerative disorder classically characterized by

progressive postural instability with falls, supranuclear vertical

gaze palsy, pseudobulbar palsy, levodopa-unresponsive parkin-

sonism, and frontal cognitive disturbances.1,2 Given the increas-

ing research interest in PSP, a review of published scales using

similar methodology applied to other disorders3–5 was commis-

sioned for PSP by the International Parkinson and Movement

Disorder Society (MDS).

Materials and Methods

Administrative Organization and Critique
Process

The Steering Committee of the MDS Task Force on Rating

Scales invited the lead author (D.A.H.) to form and chair a task

force to critique existing PSP rating scales and place them in a

clinical and clinimetric context.3–5 Task force members con-

ducted a literature search, selected the scales to be included in

the review, and performed a structured assessment of the scales

with regard to descriptive properties, clinimetric qualities,

strengths, weaknesses, and overall impression (see Supporting

Data 1). Initial scale selection was done by at least two members

of the group, with additional scales added during meetings of

the task force members and the Steering Committee. Data were

extracted by one member and reviewed in depth by the task

force and, subsequently, by the Steering Committee. Clinimet-

ric quality was evaluated using all aspects available for each

scale, including, but not limited to: face validity; content valid-

ity; reliability; internal consistency; and responsiveness to

change. Results from the data analysis in the validation studies

were contrasted to standard criteria, this way qualifying the

goodness of the tested clinimetric attributes.6,7

Scales were classified as “Recommended” if they had been

applied to PSP populations, if there were data on their use by

several groups other than the scale developer, and if they had

been studied clinimetrically and found to have adequate clini-

metric properties in PSP (three criteria). A scale was classified as

“Suggested” if the scale had been applied to PSP populations

and had been found to have adequate clinimetric properties in

PSP, or had been used by several groups in PSP (two criteria).

A scale was “Listed” if the scale had been applied to a PSP

population, but had been used rarely and had not been demon-

strated to have adequate clinimetric data in PSP (one criterion).

The final assessment was based on consensus among the task

force members and the Task Force on Rating Scales for the

MDS Steering Committee.

Literature Search Strategy

All scales designed to evaluate clinical features of PSP were

included in the review and identified through a comprehensive

PubMed search (through January 2011). Keywords searched

were: (progressive supranuclear palsy) AND (rating scale OR

psychiatric OR cognitive OR sleep OR quality of life). All results

in PubMed from 1998 to 2011 (human only) were reviewed for

potential inclusion (n = 1,652). To be included, each study had

to have been conducted in patients with PSP, utilize a rating

scale, and measure a feature of the disease. Published case reports

and abstracts were excluded, and no attempts were made to locate

unpublished studies. Searches of MedLine and Ovid were also

conducted. Imaging studies were not included because they were
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beyond the scope of this task force. Additional scales discovered

during the review process were added as appropriate.

Scale Review
Twenty-seven rating scales were identified that assess clinical

features of PSP (Tables 1 and 2). Three of these scales were

developed specifically for PSP; two of these assess the full spec-

trum of symptoms in PSP: the Clinical Rating Scale for Pro-

gressive Supranuclear Palsy (PSPRS)8 and the Natural History

and Neuroprotection in Parkinson Plus Syndromes–Parkinson
Plus Scale (NNIPPS-PPS),9 whereas one focuses on quality of

life in PSP, the Supranuclear Quality of Life scale (PSP-QoL).10

The other 24 scales are not specific for PSP and focus on

motor, cognitive, psychiatric symptoms, or general health status

of PSP patients. Three of the identified scales fulfilled criteria

for Recommended for use in PSP (the PSPRS, the UPDRS,11

and the Frontal Assessment Battery [FAB]12), seven scales met

criteria for Suggested, and these 10 scales are reviewed in detail.

The 17 Listed scales are described in Supporting Data 1.

Recommended Scales

PSPRS

The PSPRS is a clinician-rated instrument to assess disability

and severity of PSP.8 Administration of the scale takes approxi-

mately 15 minutes. The PSPRS consists of 28 items scored on

a 3- or 5-point Likert scale, with the total score ranging from 0

to 100. Each item is scored from either 0 to 4, with the excep-

tion of four items, which are scored from 0 to 2, with higher

scores indicating more-severe disability or movement abnormal-

ity. Items are in six categories: daily activities (by history);

behavior; bulbar; ocular motor; limb motor; and gait/midline.

The scale includes comments and/or instructions for each item

and word anchors to explain the ratings.

The scale has been applied in PSP (criterion 1) and used by

groups other than the original authors (criterion 2).13–15 Inter-

rater reliability intraclass correlation coefficient (ICC) was 0.86

(95% confidence interval [CI]: 0.65–0.98).8 Factor analysis with

oblique varimax rotation was performed after administration of

the scale to 162 PSP patients and the nonhistorical (excluding

daily activities) items sorted into five factors.8,16 Content valid-

ity has not been reported. Criterion validity was evaluated using

progressivity of PSP, with a robust association between survival

and PSPRS score (criterion 3).8 The PSPRS is sensitive to

change based on PSPRS score “milestones” over 1 year.8 Data

quality and scaling acceptability have not yet been addressed.

The PSPRS can be readily performed in the office and has

been used by many investigators, displays good psychometric

properties, and is free. However, many of the items require

training and inter-rater reliability was studied using a videotaped

version of the scale, without all items. The PSPRS fulfills crite-

ria for Recommended scale (Table 1) for the global assessment

of the disorder. In designating this rating, however, the task

force recognizes that clinimetric testing has only been partial

and would be enhanced by validity testing by additional groups.

UPDRS

The UPDRS provides a comprehensive assessment of disability

and impairment in PD.11 There are four subscales: mental sta-

tus, behavior, and mood; activities of daily living (ADLs); motor

examination; and complications. The UPDRS has been tested

clinimetrically in PD.17–19 The UPDRS motor section

(UPDRS section III) has been applied in PSP (criteria 1 and

2).20 Internal consistency in PSP was high (Cronbach’s

alpha = 0.9).19 Five factors accounted for 64% of the sample

variance: bradykinesia of the extremities; axial bradykinesia and

gait; action tremor; rest tremor; and rigidity.20 Correlational

analyses among the factors revealed a low degree of association

(r = 0.02–0.26).20 Construct validity demonstrated that only

factors assessing bradykinesia and gait were related to stage of

disease.20 Face validity was adequate, but further detailed confir-

matory studies are needed (criterion 3).19 The UPDRS section

III is frequently used, but some specific features of PSP (such as

TABLE 1 Classification of recommended and suggested scales

Scale Applied in PSP Applied by Several Groups Adequate Clinimetric Testing in PSP Qualification

PSP specific
PSPRS X X X Recommended
NNIPPS-PPS X X Suggested
PSP-QoL X X Suggested

Not PSP specific
Motor
UPDRS III X X X Recommendeda

H & Y X X Suggesteda

Cognitive
FAB X X X Recommendeda

DRS X X Suggesteda

MMSE X X Suggesteda

Psychiatric
NPI X X Suggesteda

Health status
EQ-5D X X Suggesteda

For an explanation of the qualification groups, see text.
aFor assessment of specific aspects of PSP.
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severe oculomotor, cognitive, and bulbar function) are not suf-

ficiently addressed by the scale. The UPDRS section III fulfills

criteria for Recommended scale for assessment of motor aspects

of PSP, excluding ocular function.

FAB

The FAB was designed as a brief tool for assessment of frontal

lobe function.12 It consists of six subtests ranked from 0 (cannot

perform) to 3 (no error): conceptualization; mental flexibility;

motor programming; sensitivity to interference; inhibitory con-

trol; and environmental autonomy. It has been applied in several

studies, including PSP clinical trials conducted by multiple

researchers (criteria 1 and 2).21–23 It has been validated and shown

to identify frontal lobe dysfunction, including, but not separately,

in patients with PSP.12 Inter-rater reliability of the FAB total

score was reported to be “high (j = 0.87)”; however, this analysis

only included 17 patients, and it is not clear whether a weighted

kappa with quadrate weights was used.12 The FAB discriminates

between PSP, MSA and Parkinson’s disease (PD), given that

mean scores were lower in PSP than in MSA (P = 0.02) or PD

(P < 0.001).21 The FAB also measures changes during treatment

or with disease progression (criterion 3).21,23 The main strengths

of the scale are that it is easy and quick to perform and requires

little training. The major weakness is that major motor disability

or communication problems can interfere with performance of

the test. The FAB fulfils the criteria for Recommended scale to

assess the severity of dysexecutive syndromes in PSP, with the

limitation that additional validation specifically in PSP and addi-

tional inter-rater reliability studies are required.

Suggested Scales

NNIPPS-PPS

The NNIPPS-PPS scale was designed to determine disease pro-

gression and severity of patients with PSP and MSA throughout

the disease for use in natural history studies and clinical trials.9

The scale was developed by a consensus of experts who selected

items from various scales, including items from the UPDRS,11

the PSPRS,8 the International Cooperative Ataxia Rating

Scale,24 the global ataxia score of the Expanded Disability Status

Scale,25 and items from the Autonomic Symptom Profile.26

Dimensions of the scale include: (1) functional disability

(ADLs); (2) mental function (cognition, mood, and behavior);

(3) motor disability (rigidity and bradykinesia); (4) tremor; (5)

oculomotor function; (6) cerebellar signs; (7) pyramidal signs;

(8) dysautonomia; (9) bulbar/pseudobulbar symptoms; (10)

myoclonus; and (11) dystonia. The preliminary version was

comprised of 109 items and reduced to 85 items because of

redundancy or inappropriateness, with a severity ranging from 0

to 6 (normal to very severe), with a majority of items (65)

scored on a 5-point scale (0–4). An additional two items were

dropped because of missing data and lack of correlation with

any of the factors for a total of 83 items. Time to complete the

scale is 30 to 45 minutes.

The validity of the 83-item scale was measured in 317

patients with PSP and 358 MSA patients (criterion 1), and

inter-rater reliability was measured in 116 patients (PSP = 42;

MSA = 74).9 Principal component analysis extracted 15 factors,

which correspond to the predefined expected domains.9 The

internal consistency of the domains were acceptable to high for

all the subscores (Cronbach’s alpha = 0.68–0.94), except the

pyramidal score.9 Convergent validity was good, as shown by

high correlation of the total score with other global severity

scales: Clinician Global Impression of disease severity27

(q = 0.72); H & Y28 (q = 0.76); and Schwab & England Activ-

ity Daily Living scale29 (q = �0.80).9 Inter-rater reliability of

the total score was almost perfect (ICC = 0.94) and for the sub-

scores were moderate to almost perfect (ICC = 0.73–0.93),
except for myoclonus (ICC = 0.54).9 Responsiveness to change

was highly significant, with the exception of the orthostatic,

hypotension, myoclonus, and tremor sections. There were no

floor or ceiling effects (criterion 3).9

TABLE 2 Listed scales

Scale Domain Referenced Studies in PSP Validation Outside of PSP

Hasegawa Dementia Rating Scale Cognitive Fukui et al.50] AD
Frontal Behavioral Inventory Cognitive Borroni et al.,51 Kertesz and

McMonagle52, Kertesz et al.53
Dementing
disorders

Wechsler Adult Intelligence Scale Cognitive Pillon et al.54, Milberg and Albert55 Dementia, AD
Hospital Anxiety and Depression Scale Psychiatric Schrag et al. 56 PD
Columbia Suicide Severity Rating Scale Psychiatric Esmonde et al.57 None
SCOPA-AUT Autonomic Berganzo et al.58 PD
Unified Multiple System Atrophy Scale Motor Winter et al.47, Berganzo et al.58 MSA
PDQ-39 QoL Schrag et al.31 PD
Schwab and England Activities of Daily Living ADLs Weiner et al.59 PD
Hyogo Activities of Daily Living Scale ADLs Hirono et al.60 None
Yesterday Interview Quality of Life Lomax et al.61 None
Epworth Sleepiness Scale Sleep Gama et al.62 PD
Pittsburgh Sleep Quality Index Sleep Gama et al.62 PD
Restless Legs Scale Sleep Gama et al.62 RLS
Parkinson Disease Sleep Scale Sleep Sixel-Doring et al.63 PD
Berlin Questionnaire Sleep Gama et al.62

AD, Alzheimer’s disease; SCOPA-AUT, Scales for Outcomes in Parkinson’s disease–autonomic; PDQ-39, Parkinson Disease Questionnaire-39;
QoL, quality of life scale.
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This new scale has the advantage of being able to measure

severity and progression of multiple features that characterize

not only PSP, but also MSA. The scale has been appropriately

validated for its total and subscores in a larger sample, followed

prospectively by multiple investigators. The NNIPPS-PPS

requires a smaller sample than the PSPRS to detect treatment

effects, compared to the PSPRS and the UPDRS, and less

training than the PSPRS.9 Weaknesses of the scale include lack

of use by investigators other than those who developed the scale

and long administration time. The NNIPPS-PPS is “Suggested”

as a rating scale for PSP. Two of the three criteria are met

(applied in PSP and successful clinimetric testing). It has not

been used by groups other than the development team as yet.

PSP-QoL

The PSP-QoL is a patient-reported outcome measure, specifi-

cally designed to assess the quality of life of patients with PSP.30

There are 45 items and two subscales: physical and mental

impact. Items are scored from 0 (no problem) to 4 (extreme

problems). The total subscale sum scores are linearly converted

into a 0 to 100 scale. The PSP-QoL, with a 4-week time

frame, can be completed by the patients or caregiver. The PSP-

QoL form includes a visual analog scale (VAS) about the

patient’s satisfaction with overall life. It takes 30 minutes to

complete.

Properties of the PSP-QoL were evaluated in a sample of

225 patients with PSP (criteria 1).10,30 There are no published

studies using the PSP-QoL besides the ones by its develop-

ers.10,30,31 Scaling assumptions have been met,32 and exploratory

factor analysis supported a two-factor structure (physical and

mental subscales). Acceptability was within standards,32 with

absence of floor and ceiling effects (0%–3%). Reliability was

supported by good internal consistency, with Cronbach’s alpha

coefficients >0.90 for both subscales33 and adequate test-retest

reliability (ICC >0.90).32 A panel of experts in movement

disorders determined that content validity was good. Internal

construct validity was verified through a moderate correlation

between the two subscales. Convergent and discriminant valid-

ity was supported by correlations between the PSP-QoL sub-

scales and other measures (EuroQol-5D [EQ-5D] and the

Hospital Anxiety and Depression Scale), with no differences by

gender (criteria 3).34–36 Sensitivity to change has not been

tested.

The PSP-QoL was developed specifically for PSP and dis-

plays good psychometric properties. The scale may be rated by

the patient or a caregiver, and it covers both physical and men-

tal aspects. Subscale scores are rated in a 0 to 100 metric, which

helps interpretation. The scale is available free of charge.30,31

The major weakness of the PSP-QoL is the low number of

studies that have used this scale. In addition, certain mental sub-

scale items assessing nonobservable issues might be difficult to

rate by proxy. Further studies are needed to determine respon-

siveness and inter-rater reliability. The long time it takes to

complete the PSP-QoL limits its use in clinical situations, espe-

cially for advanced-stage patients, but it is an appropriate scale

for research purposes. The PSP-QoL is only available in

English.

The PSP-QoL fulfills criteria for Suggested scale to assess the

severity of PSP-related problems. To reach the “Recom-

mended” status, it would need to have been used by other

researchers besides its developers. The scale shows very good

psychometric properties, but replication studies will be useful to

confirm the measurement properties of the PSP-QoL and eval-

uate the scale’s responsiveness.

The Neuropsychiatric Inventory

The Neuropsychiatric Inventory (NPI) evaluates the frequency

and severity of 10 behaviors observed in individuals with cogni-

tive disorders.37 For each item, a score of 1 to 4 for frequency

and 1 to 3 for severity are assigned. Caregiver distress is also

rated (0–5). The scale has been validated in dementing disor-

ders, including mixed populations of caregivers of Alzheimer’s

disease patients, vascular dementia, and other dementing disor-

ders. It is not clear that PSP was included in these validation

studies.38 There is high content validity for psychopathology

and acceptable concurrent validity. Inter-rater reliability ranges

from 89% to 100% and test-retest reliability from 0.79 to 0.86.

The NPI has been applied in several clinical studies in PSP

(criteria 1 and 2).39,40 Strengths of the scale are quick adminis-

tration in less than 10 minutes, it explores a wide range of psy-

chopathology, and it utilizes information from the caregiver.

The main weaknesses are that some of the behaviors in the scale

are uncommon in PSP populations and the diagnostic utility of

the scale is not clear. The NPI fulfils criteria for Suggested scale

for neuropsychiatric aspects of PSP with the limitation that it

still requires specific validation in patients with PSP.

The Mini–Mental State Examination

The Mini–Mental State Examination (MMSE) is a standardized

mental status examination testing seven cognitive domains: ori-

entation to time and place; registration and recall of three

words; attention and calculation; language; and visual construc-

tion.41 Median administration time is 10 minutes. Although

there is widespread use of the MMSE in PSP and other disor-

ders (criteria 1 and 2), clinimetric properties have not been

reported. Strengths of the MMSE are its widespread use, quick

administration time, and the ability to compare to other cogni-

tive disorders. Weaknesses include proprietary protection, pau-

city of clinimetrics in PSP, and that it is only a brief screen of

cognitive abilities. The MMSE fulfills criteria for Suggested

scale to assess cognitive aspects in PSP.

The Dementia Rating Scale

The Dementia Rating Scale (DRS) is a standardized mental

status examination with five subsections: attention; initiation/

perseveration; construction; conceptualization; and memory.42

The scale has been used in PSP by groups other than the

authors (criteria 1 and 2). Median administration time is
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25 minutes. In studies comparing total DRS scores for PSP and

controls, the area under the receiver operating characteristic

curve was 0.93,43 but there are no other clinimetric data in

PSP. The DRS subscores can distinguish PSP from other

dementias, but not from MSA. In both conditions, initiation

and perseveration subscore deficits predominate.22,44,45 No

study has measured item clustering or criterion validity of the

DRS in PSP. Strengths of the DRS are its comprehensiveness

and its widespread acceptance. Weaknesses include proprietary

protection, long administration time, and paucity of clinimetrics

in PSP. Motor disability and communication problems may lead

to missing or biased data. The DRS fulfills criteria for Suggested

scale to assess cognitive aspects in PSP.

H & Y

The H & Y scale is a clinical function scale developed to measure

the severity of PD.28 It is a one-question scale with one to five

stages and takes 2 minutes to administer. The strengths of the

scale are that it is the most widely and commonly used scale in

parkinsonian disorders46–48 and is weighted heavily toward pos-

tural instability assessments, which are impacted early in PSP.

However, there are few formal studies of reliability and validity of

the scale and no clinimetric studies in PSP. In addition, there is

ambiguity in the scale given that it measures both objective signs

on examination and impairment of disease on the patient.46 It

only has five options with a large variety of impairment severities

collapsed together.46 This scale fulfills criteria for Suggested scale

in PSP for measurement of clinical function.

EQ-5D

The EQ-5D is a generic health-status and quality-of-life mea-

sure.35 It comprises five dimensions (mobility, self-care, usual

activities, pain/discomfort, and anxiety/depression), is rated on

a 3-point scale (from 1 [no problem] to 3 [severe problem]),

that yields a summary index (maximum score: 1, representing

better quality of life). There is a VAS, from 0 (worst health sta-

tus) to 100 (best health status). The strength of the scale is that

the EQ-5D is a generic measure and its scores correlate with

depression and disease severity and may distinguish between

PSP and MSA at presentation (PSP patients present with signifi-

cantly higher scores; criteria 1 and 2),10,47 but there is only lim-

ited information about the other psychometric properties in

PSP. The main disadvantage is that, as a generic instrument, it

underestimates health problems in PSP owing to the fact that it

does not incorporate many PSP aspects, such as balance, falls, or

social impairments.31,49 This scale fulfills criteria for Suggested

scale in PSP because it has adequate psychometric properties for

a generic health-related quality-of-life instrument in PSP, but

requires further psychometric testing in PSP.

Conclusions and Recommendations
Three scales are Recommended for use in PSP; however, only

one covers the global features of disease. The other two scales

focus on motor and cognitive deficits. Only one of the three

PSP- specific scales (PSPRS) can currently be recommended for

use given that two recently developed scales, the NNIPPS-PPS

and PSP-QoL, have not been used by investigators outside of

the development team. A benefit of these PSP-specific scales is

that they are more comprehensive in measuring the PSP pheno-

type. Despite our recommendation, the PSPRS has several clin-

imetric measures that need to be studied further, including

content validity and scaling acceptability.

For more in-depth investigation into particular or associated

symptoms in PSP, only the UPDRS section III and FAB are rec-

ommended for use, but both need further validation in PSP. In gen-

eral, a rating scale that encompasses the major nonmotor features in

PSP is needed, similar to part 1 of the MDS-UPDRS. Assessment

of the nonmotor features is recognized to be of growing importance

and further scales to assess these in depth should be validated.

A major weakness of the scales reviewed is that many are avail-

able in English only. This project was also limited by a lack of

information regarding the clinimetric testing of several of the scales.

Methodological problems, including missing values, were not

available for many of the clinimetric studies. Some of the scales,

where noted, were tested in heterogenous populations, which

included patients with PSP or other diseases. These issues could

have resulted in a higher rating from the task force than warranted.

In addition, further studies should explore the responsiveness

of the scales and the minimally clinically significant change

given that this was infrequently addressed. At the present time,

we do not recommend the development of new scales for clini-

cal features in PSP until the NNIPPS-PPS and PSP-QoL are

evaluated more widely.
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Additional Supporting Information may be found in the online

version of this article:

Data S1. The supplementary material contains additional

information regarding the scales in this report. Included is a

description of each scale, scale properties, use, clinimetrics, and

overall impression for both suggested and recommended scales.
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