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1. Introduction

Importance of assessment scales in Parkinson’s disease

To 'measure’ entails the quantification of something by comparison with a fixed magnitude of the
same species taken as the unit. This way, the attribute to be measured must be directly observable
and a unit has to exist (eg, physical measures). However, many human attributes (eg, intelligence
and emotions) are not observable and lack a unit of measurement. These conceptual or abstract
objects are named ‘constructs'.

The use of scales for assessment in neurology arises from the need to quantify disorders and
states (such constructs as disability, symptoms, quality of life) for which genuine measures do
not exist and to obtain pragmatic and comprehensive information that cannot be procured from
available ‘objective’ methods (due to costs, need of equipment and expert personnel, conditions
of application, etc,).

Initially, rating scales for Parkinson’s disease (PD) were designed by an expert or group of
experts and used with minimal or no previous testing of their quality as measurement instru-
ments. This situation was characterized by a great variability in the design, content, and metric
quality of available scales, resulting in a lack of comparability between studies using these tools.
At present, however, systematic application of standardized methods for development, analysis,
and formal testing of health status measures for PD is increasingly used.

This guide intends to summarize the characteristics of relevant rating scales and question-
naires for PD. Most of the included instruments, generic or specific for PD, have been qualified as
‘recommended’ by the ad hoc Movement Disorder Society Task Force (www.movementdisorders.
org/publications/ebm_reviews/) and the template for presentation of data is based on the dif-
ferent models used by this task force. Data on the properties of each measure and recognized
standard values for comparison are also shown. Recommended references for interested readers
appear at the end of each section.

Classification

Scales used to assess PD may be classified into two categories: generic (ie, those scales usable in
any health condition), and specific (ie, scales developed for exclusive use in PD). Also, they may
be classified as single-item, multi-item or composite scale; unidimensional or multidimensional;
and as disease or patient-centered measures. Disease-centered scales reflect aspects of interest
to clinicians, such as severity and signs of the disease, disability, and motor complication, whereas
patient-centered measures assess the impact of the disease from a patient’s perspective and are
linked to quality of life and psychosocial adjustment.

© Springer Healthcare 2014 7
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Design and validation of scales

The creation and validation of a rating scale is a complex task. Most areas relevant to the goal being
pursued should be identified and included; the scale components must be specifically related
to such areas and provide scores suitable for statistical analysis. Importantly, the scale should be
as simple and as brief as possible. The first version of the measure is applied to a relatively small
number of individuals from the target population in a pilot study aimed at identifying flaws and
ambiguities. In addition, pilot studies provide preliminary data on acceptability and reliability,
and allows shortening of the scale when necessary.

The definitive version of the scale is obtained through revision and refinement following these
pilot studies. This version must be validated in a representative sample of the target population
through a new study to determine the quality of the scale. Principles for rating scales validation
come from the Classical Test Theory and Modern Test Theory, including ltem Response Theory,
and Rasch analysis [1-4].

Attributes and criteria of the rating scales

In the process of validation the following attributes should be tested to ascertain whether a scale
is an effective instrument of measurement [1,5-71.

Conceptual model - rationale for and description of the concept and populations that the
measure intends to assess.

Acceptability - refers to how acceptable an instrument is for respondents to complete and the
extent to which the scores are well distributed in the sample.

Dimensionality - refers to the grouping of items in domains or latent variables.

Scaling assumptions - equivalence of the items in distribution of response options, and how
correctly the items are grouped into scales.

Reliability — extent to which the scale is free of random error. Two aspects are distinguishable in
this section: internal consistency (interrelation among scale components at a point in time) and
reproducibility or stability of scores among different raters (inter-rater reliability) and at different
moments of time (intra-rater or test-retest reliability).

Validity - ability of the scale to measure what it purports to measure. Content validity refers to
the extent to which the construct of interest is adequately sampled by the scale components
(items, questions). Criterion-related validity refers to the relationship between the scale and a
gold standard (the ‘criterion’), although there is no gold standard available for most of the con-
structs measured in neurology or movement disorders. Construct validity refers to the evidence
that supports an interpretation of the scores based on the theoretical framework related to the
construct being measured (hypotheses-testing). Within the construct validity, convergent validity
refers to the relations of the scale with other measures for the same construct, while divergent
validity refers to the absence of relations with measures for constructs different to the one being
measured. Discriminative validity (known-groups or extreme-groups validity) represents the
measure’s ability to detect differences among specific groups in a single observation.



Precision (sensitivity) - refers to the ability of a scale to distinguish between small differences.

Responsiveness — related to precision, it refers to the ability of the scale to detect changes

over time.

Interpretability — degree to which a comprehensible meaning can be assigned to the scale scores.

Other related aspects - respondent and administrative burden; alternative forms (different

modes of administration: phone, interview, self-assessment); and cross-cultural adaptation (trans-

lation and adaptation to obtain an equivalent linguistic and conceptual version to be used in a

different language or culture than the original).

Most of these measurement properties are analyzed using statistical methods and standard

values or ‘criteria’ of quality have been proposed for the results (examples are shown in Table 1.1).

Before using a scale in clinical practice or research, most of these criteria must be verified.

Table 1.1 Standard values for basic attributes of scales

Attribute

Feasibility

Missing data

Acceptability

Floor and ceiling effects
Skewness

Internal consistency
Cronbach’s alpha

Inter-item correlation
Item-total correlation
Homogeneity coefficient
Reliability

Inter-observer — nominal or ordinal
Continuous data

Test-retest — nominal or ordinal
Continuous data

Construct validity (Hypotheses-testing)
Convergent validity

Divergent validity

Internal validity
Known-groups validity

Value

<5%

<15%
-1to+1

a>0.70 (group); 0.90-0.95 (individual)
r>0.20 and r<0.75

r>0.20 - r>0.40

r>0.30

Kappa r>0.60 or r>0.70
Intraclass correlation coefficient r>0.70
Kappa r>0.60 or r>0.70
Intraclass correlation coefficient r>0.70

r>0.40 - r>0.60

r<0.30

r=0.30-0.70

Significant difference between groups

The guide: intention and organization

Reference

(8]

The review of scales presented in this Guide has been systematically adapted to these clinimetric

attributes, following the proforma shown as Table 1.2. Our intention is to provide rapid and prag-

matic information on the relevant aspects related to the characteristics and clinimetric properties

of the most relevant scales used in PD.



Table 1.2 Guide to Assessment Scales in Parkingson'’s Disease

Scale
Original reference

Description of scale Construct to be measured

Content: number of items and subscales, answer
options, type of scoring

Time to complete the scale
Time frame

Rater: Patient /proxy, care professional...

Generic/specific
Copyright? Copyright or public domain?
How can the scale be obtained How to access the scale

Clinimetric properties of the scale in patients with PD

Feasibility Appropriateness of questions for PD population
Applicability across PD stages: mild, moderate,
severe?

Dimensionality The number of domains or dimensions that

compose the scale
Acceptability Floor and ceiling effects
Score distribution
Reliability Internal consistency
Inter-rater reliability
Test-retest reliability
Validity Face/content validity

Construct validity (convergent, known-groups,
internal)

Any other types of validity (eg, predictive)
Scale validity tested for PD in different cultural
settings?

Responsiveness & Interpretability Sensitive to changes in the construct?

Minimal clinically important change ?

Scale valid for people with PD of both genders and

at all ages?
Cross-cultural adaptations & Others Translations & adaptations
Overall impression
Advantages and disadvantages List of advantages

List of disadvantages

Selected scales are included in the guide. Owing to copyright restrictions of some of the instru-
ments, this was not permitted for all of the rating scales. However, in all cases, a source from where

the scale can be obtained is provided.
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2. Multi-domain scales

The complex nature of Parkinson's disease (PD) requires the use of multi-purpose and compre-

hensive assessment tools that cover a wide array of symptoms. The Unified Parkinson’s Disease

Rating Scale (UPDRS) has been widely used and extensively tested for its clinimetric properties.

The recently developed Movement Disorders Society (MDS) sponsored revision of the Unified

Parkinson’s Disease Rating Scale (MDS-UPDRS) has shown satisfactory quality of its attributes and

probably will replace the UPDRS in the coming years.

Unified Parkinson’s Disease Rating Scale (UPDRS) (Figure 2.1) [1]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The UPDRS assesses PD-related disability and impairment [2]
Composed of 42 items grouped into four subscales:

|, Mentation, Behavior and Mood (4 items);

II, Activities of Daily Living (ADL) (13 items);

ll, Motor (14 items, 27 scores);

IV, Complications of Therapy (11 items). It also includes the modified Hoehn
& Yahr Staging Scale (HY) and the Schwab & England Activities of Daily
Living Scale (SE)

In subscales I to Ill, items are scored on a four-point scale. In subscale IV,
some items are dichotomous and others are scored on a four-point scale for
duration or severity

Time for administration: 10 to 20 minutes
Time frame: time of assessment or past week (for Section V)

Rated by the health professionals. Sections | and Il can be self-administered
[34]

Specific for PD
Public domain

The scale can be obtained from the original publication [1]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Used in all stages of PD, but the scale favors the assessment of moderate
and severe impairments. Floor effect limits the scale’s utility in early stages
of PD

Multitrait scaling and factor analysis have revealed four factors, each one
corresponding to a subscale [5]. Factor structure of the Motor section has
been analyzed [5-7]

© Springer Healthcare 2014 13
P. Martinez-Martin et al., Guide to Assessment Scales in Parkinson’s Disease,
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Acceptability

Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Observed scores coincided with the possible score ranges only in Section
5]

Floor effect in Sections | and IV [2,5]

Cronbach’s alpha ranged from 0.64 (Section I) to 0.92 (Sections Il and Ill)
[5,8]. ADL and Motor sections can be reduced to eight items each without
losing reliability or validity [9]

Inter-rater reliability is adequate for the total UPDRS and for Sections Il and
I'[2]

Test-retest reliability is acceptable; higher for early-stage PD [4,5,10]

Face/content validity has been considered adequate only for Motor
Examination [11]

Correlations with other PD scales: UPDRS Mentation and Complications with
HY, moderate; UPDRS ADL and Motor Exam with SE, high correlation [11]

Known-groups validity: significantly different UPDRS subscales scores by HY
stages [11]

Standard error of measurement (SEM) ranged from 1.24 (UPDRS Mentation)
to 2.48 (UPDRS Motor) [5]

UPDRS is responsive to therapeutic interventions and is the reference scale
for regulatory agencies. Minimally detectable change (MDC) ranged from
2 (Mentation) to 11 (Motor Examination). MDC for total score was 13 [8].
Minimal clinically relevant incremental difference (MCRID) was established
in a range from 4 to 10 points for UPDRS Motor [2]

The effects of sex and age on UPDRS ratings during treatment interventions
have not been specifically examined [2]

Translated and validated into many languages. Alternative ways of
administration for self, caregivers and nursing staff assessments have been
tested [3,12]

Uniformity of communication; teaching tapes available through the
MDS [13]

Excessive length; redundancies in ADL and Motor sections [14]; insufficient
items to assess non-motor symptoms of PD; lack of standardized
instructions; different score system in Section IV; inconsistent allocation of
items to specific sections; cultural bias



Movement Disorders Society sponsored revision of the Unified Parkinson’s Disease Rating Scale

(MDS-UPDRS) [15]
Description of scale

Overview

Copyright?

How can the scale be
obtained?

Assesses the motor and non-motor impact of PD

Part I: Non-Motor Experiences of Daily Living, with six rater-based items and
seven for self-assessment; Part IIl: Motor Experiences of Daily Living, with

13 patient-based items; Part IIl: Motor Examination (33 scores based on 18
items, due to left, right and other body distributions); and Part IV: Motor
Complications, with six items [15]

Rating for items: O (normal) to 4 (severe). Total score for each Part is obtained
from the sum of the corresponding item scores

Time estimated: 30 minutes for the full scale, 10 minutes for Part Il

Time frame: the past week for Parts |, Il, and IV. Time of assessment for Part Il
Specific for PD

Owned by the MDS

www.movementdisorders.org/publications/rating_scales

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality
Acceptability
Reliability

Validity

Responsiveness &
Interpretability

Specifically designed for patients with PD. Vocabulary avoids medical jargon
and is adapted to a seventh-grade level [15]

Designed to be applicable to patients with PD across various levels of
disabilities [16]. Scores significantly increase with disease duration and HY
stages [17]

Multidimensional scale, with four sections [15,18,19]

Mild/moderate floor effect present in Part IV. No ceiling effect. [15]
Cronbach’s alpha: from 0.79 (Part I) to 0.93 (Part Ill) [15,19,20]

Inter-rater reliability: not tested

Test-retest reliability: satisfactory in the Spanish validation [19]

Content validity: evaluated during the scale development phase [16]; not
formally tested

Convergent validity: strongly correlated with UPDRS [15]. HY showed
moderate correlations with Parts | and IV, and high correlations with Parts I
and Ill. Clinical Impression of Severity Index for Parkinson’s Disease (CISI-PD)
showed high correlations with all MDS-UPDRS sections [17-19]. As a whole,
Part | items showed moderate-to-high correlations with scales assessing
similar constructs [20,21]

Known-groups: MDS-UPDRS scores significantly increased with age (Parts |
and Ill), disease duration, years of treatment, and HY stages [17,19]

Internal validity: moderate to high correlation between the subscales [16,19]

Responsive to therapeutic interventions [22-24], although its use in clinical
trials is still scarce

Scores from UPDRS and other scales can be converted into MDS-UPDRS
respective scores (and vice-versa) using equation models [21,25,26]
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Cross-cultural Translations into several languages are available in the MDS website (see
Adaptations & Others above). More translations are ongoing through the MDS-UPDRS translation
program [27]

Overall impression

Advantages Satisfactory clinimetric properties; translation and cross-cultural adaptation
program; certificate training program available through the MDS [28]

Disadvantages Length (50 items; 65 scores). Responsiveness not tested

Figure 2.1 Unified Parkinson’s Disease Rating Scale (UPDRS)

I. Mentation, Behavior And Mood

1. Intellectual Impairment

0= None.

1 = Mild. Consistent forgetfulness with partial recollection of events and no other difficulties.

2 = Moderate memory loss, with disorientation and moderate difficulty handling complex problems. Mild
but definite impairment of function at home with need of occasional prompting.

3 = Severe memory loss with disorientation for time and often to place. Severe impairment in handling
problems.

4 = Severe memory loss with orientation preserved to person only. Unable to make judgements or solve
problems. Requires much help with personal care. Cannot be left alone at all.

2. Thought disorder (Due to dementia or drug intoxication)

0= None.

1 = Vivid dreaming.

2 ="Benign”hallucinations with insight retained.

3 = Occasional to frequent hallucinations or delusions; without insight; could interfere with daily activities.
4 = Persistent hallucinations, delusions, or florrid psychosis. Not able to care for self.

3. Depression

1 = Periods of sadness or guilt greater than normal, never sustained for days or weeks.

2 = Sustained depression (1 week or more).

3 = Sustained depression with vegetative symptoms (insomnia, anorexia, weight loss, loss of interest).
4 = Sustained depression with vegetative symptoms and suicidal thoughts or intent.

4. Motivation/Initiative

0= Normal.

1 = Less assertive than usual; more passive.

2 = Loss of initiative or disinterest in elective (nonroutine) activities.
3= Loss of initiative or disinterest in day to day (routine) activities.
4 = Withdrawn, complete loss of motivation.

11. Activities of daily living (for both “on” and “off")

5. Speech

0= Normal.

1 = Mildly affected. No difficulty being understood.

2 = Moderately affected. Sometimes asked to repeat statements.
3 = Severely affected. Frequently asked to repeat statements.

4 = Unintelligible most of the time.
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6. Salivation

0= Normal.

1 = Slight but definite excess of saliva in mouth; may have nighttime drooling.
2 = Moderately excessive saliva; may have minimal drooling.

3 = Marked excess of saliva with some drooling.

4 = Marked drooling, requires constant tissue or handkerchief.

7. Swallowing

0= Normal.

1 = Rare choking.

2 = Occasional choking.

3 = Requires soft food.

4 = Requires NG tube or gastrotomy feeding.

8. Handwriting

0= Normal.

1 = Slightly slow or small.

2= Moderately slow or small; all words are legible.
3 = Severely affected; not all words are legible.

4 = The majority of words are not legible.

9. Cutting food and handling utensils

0= Normal.

1= Somewhat slow and clumsy, but no help needed.

2 = Can cut most foods, although clumsy and slow; some help needed.
3 = Food must be cut by someone, but can still feed slowly.

4= Needs to be fed.

10. Dressing

0= Normal.

1 = Somewhat slow, but no help needed.

2 = Occasional assistance with buttoning, getting arms in sleeves.
3= Considerable help required, but can do some things alone.

4 = Helpless.
11. Hygiene
0= Normal.

1 = Somewhat slow, but no help needed.
2 = Needs help to shower or bathe; or very slow in hygienic care.

3 = Requires assistance for washing, brushing teeth, combing hair, going to bathroom.

4 = Foley catheter or other mechanical aids.

12. Turning in bed and adjusting bed clothes

0= Normal.

1 = Somewhat slow and clumsy, but no help needed.

2 = Canturn alone or adjust sheets, but with great difficulty.
3= Caninitiate, but not turn or adjust sheets alone.

4 = Helpless.
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13. Falling (unrelated to freezing)

0= None.

1 = Rarefalling.

2 = Occasionally falls, less than once per day.
3 = Falls an average of once daily.

4 = Falls more than once daily.

14. Freezing when walking

0= None.

1 = Rare freezing when walking; may have starthesitation.
2 = Occasional freezing when walking.

3 = Frequent freezing. Occasionally falls from freezing.

4 = Frequent falls from freezing.

15. Walking

0= Normal.

1 = Mild difficulty. May not swing arms or may tend to drag leg.
2 = Moderate difficulty, but requires little or no assistance.

3 = Severe disturbance of walking, requiring assistance.

4 = Cannot walk at all, even with assistance.

16. Tremor (symptomatic complaint of tremor in any part of body.)
0= Absent.

1 = Slight and infrequently present.

2 = Moderate; bothersome to patient.

3 = Severe; interferes with many activities.

4 = Marked; interferes with most activities.

17. Sensory complaints related to parkinsonism

0= None.

1 = Occasionally has numbness, tingling, or mild aching.

2 = Frequently has numbness, tingling, or aching; not distressing.
3 = Frequent painful sensations.

4 = Excruciating pain.

11l. Motor Examination

18. Speech

0= Normal.

1 = Slight loss of expression, diction and/or volume.

2 = Monotone, slurred but understandable; moderately impaired.
3 = Marked impairment, difficult to understand.

4 = Unintelligible.

19. Facial expression

0= Normal.

1 = Minimal hypomimia, could be normal“Poker Face”.

2 = Slight but definitely abnormal diminution of facial expression

3 = Moderate hypomimia; lips parted some of the time.

4 = Masked or fixed facies with severe or complete loss of facial expression; lips parted 1/4 inch or more.
(head, upper and lower extremities)
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20. Tremor at rest

0= Absent.

1 = Slight and infrequently present.

2 = Mild inamplitude and persistent. Or moderate in amplitude, but only intermittently present.
3 = Moderate in amplitude and present most of the time.

4 = Marked in amplitude and present most of the time.

21. Action or Postural Tremor of hands

0= Absent.

1 = Slight; present with action.

2 = Moderate in amplitude, present with action.

3= Moderate in amplitude with posture holding as well as action.
4= Marked in amplitude; interferes with feeding.

22. Rigidity (Judged on passive movement of major joints with patient relaxed in sitting position. Cogwheeling to
be ignored.)

0= Absent.

1 = Slight or detectable only when activated by mirror or other movements.

2= Mild to moderate.

3= Marked, but full range of motion easily achieved.

4 = Severe, range of motion achieved with difficulty.

23. Fingertaps (Patient taps thumb with index finger in rapid succession.)

0= Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement.
4 = Can barely perform the task.

24. Hand movements (patient opens and closes hands in rapid succesion.)

0= Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement.
4 = Can barely perform the task.

25. Rapid alternating movements of hands (pronation-supination movements of hands, vertically and
horizontally, with as large an amplitude as possible, both hands simultaneously.)

0= Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement.

4 = Can barely perform the task.

26. Leg agility (patient taps heel on the ground in rapid succession picking up entire leg. Amplitude should
be atleast 3 inches.)

0= Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement.

4 = Can barely perform the task.
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27. Arising from chair (patient attempts to rise from a straightbacked chair, with arms folded across chest.)
0= Normal.

1 = Slow; or may need more than one attempt.

2 = Pushes self up from arms of seat.

3 =Tends to fall back and may have to try more than one time, but can get up without help.

4 = Unable to arise without help.

28. Posture

0= Normal erect.

1 = Not quite erect, slightly stooped posture; could be normal for older person.

2 = Moderately stooped posture, definitely abnormal; can be slightly leaning to one side.
3= Severely stooped posture with kyphosis; can be moderately leaning to one side.

4 = Marked flexion with extreme abnormality of posture.

29. Gait

0= Normal.

1 = Walks slowly, may shuffle with short steps, but no festination (hastening steps) or propulsion.

2 = Walks with difficulty, but requires little or no assistance; may have some festination, short steps, or
propulsion.

3 = Severe disturbance of gait, requiring assistance.

4= Cannot walk at all, even with assistance.

30. Postural stability (response to sudden, strong posterior displacement produced by pull on shoulders
while patient erect with eyes open and feet slightly apart. Patient is prepared.)

0= Normal.

1 = Retropulsion, but recovers unaided.

2 = Absence of postural response; would fall if not caught by examiner.

3= Very unstable, tends to lose balance spontaneously.

4 = Unable to stand without assistance.

31. Body bradykinesia and hypokinesia (combining slowness, hesitancy, decreased armswing, small
amplitude, and poverty of movement in general.)

0= None.

1= Minimal slowness, giving movement a deliberate character; could be normal for some persons. Possibly
reduced amplitude.

2 = Mild degree of slowness and poverty of movement which is definitely abnormal. Alternatively, some
reduced amplitude.

3= Moderate slowness, poverty or small amplitude of movement.

4 = Marked slowness, poverty or small amplitude of movement.

IV. Complications of Therapy (in the past week)

A. DYSKINESIAS

32. Duration: What proportion of the waking day are dyskinesias present? (Historical information.)
0= None

1=1-25% of day.

2= 26-50% of day.

3=51-75% of day.

4=76-100% of day.
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33. Disability: How disabling are the dyskinesias? (Historical information; may be modified by office

examination.)
0= Notdisabling.
1 = Mildly disabling.
2 = Moderately disabling.
3= Severely disabling.
4 = Completely disabled.

34. Painful dyskinesias: how painful are the dyskinesias?
0= No painful dyskinesias.

1= Slight.

2 = Moderate.
3 =Severe.

4 = Marked.

35. Presence of early morning dystonia (Historical information.)
0=No
1=Yes

B. CLINICAL FLUCTUATIONS
36. Are’off"periods predictable?
0=No
1=Yes

37. Are ‘off” periods unpredictable?
0=No
1=Yes

38. Do ‘off” periods come on suddenly, within a few seconds?
0=No
1=Yes

39. What proportion of the waking day is the patient ‘off” on average?
0= None

1=1-25% of day.

2= 26-50% of day.

3=51-75% of day.

4=76-100% of day.

C. OTHER COMPLICATIONS

40. Does the patient have anorexia, nausea, or vomiting?
0=No

1=Yes

41. Anysleep disturbances, such as insomnia or hypersomnolence?
0=No
1=Yes

42. Does the patient have symptomatic orthostasis? (Record the patient’s blood pressure, height and weight

on the scoring form)
0=No
1=Yes
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V. Modified Hoehn and Yahr staging

Stage 0 =Nossigns of disease.

Stage 1 = Unilateral disease.

Stage 1.5 = Unilateral plus axial involvement.

Stage 2 = Bilateral disease, without impairment of balance.

Stage 2.5 = Mild bilateral disease, with recovery on pull test.

Stage 3 = Mild to moderate bilateral disease; some postural instability; physically independent.
Stage 4 = Severe disability; still able to walk or stand unassisted.

Stage 5 =Wheelchair bound or bedridden unless aided.

VI. Schwab And England Activities Of Daily Living Scale

100% = Completely independent. Able to do all chores without slowness, difficulty or impairment. Essentially
normal. Unaware of any difficulty.

90% = Completely independent. Able to do all chores with some degree of slowness, difficulty and
impairment. Might take twice as long. Beginning to be aware of difficulty.

80% = Completely independent in most chores. Takes twice as long. Conscious of difficulty and slowness.
70% = Not completely independent. More difficulty with some chores. Three to four times as long in some.
Must spend a large part of the day with chores.

60% = Some dependency. Can do most chores, but exceedingly slowly and with much effort. Errors; some
impossible.

50% = More dependent. Help with half, slower, etc. Difficulty with everything.

409% =Very dependent. Can assist with all chores, but few alone.

30% = With effort, now and then does a few chores alone or begins alone. Much help needed.

209% = Nothing alone. Can be a slight help with some chores. Severe invalid.

10% =Totally dependent, helpless. Complete invalid.

0% = Vegetative functions such as swallowing, bladder and bowel functions are not functioning. Bedridden.

Reproduced with permission from Fahn et al [1]. (C) 1987 Macmillan Healthcare Information
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3. Global severity assessments

The Hoehn &Yahr Staging Scale (HY) represents the universally accepted system to classify patients

based on their motor impairment and functional status. The Clinical Impression of Severity Index

for Parkinson’s Disease (CISI-PD) scale provides a clinical judgment on Parkinson’s disease (PD)

severity based on motor symptoms and complications, cognitive status, and disability.

Hoehn & Yahr Staging Scale (HY)
Original, five-point version [1]

Modified, seven-point version [2]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

It assesses PD severity, with a focus on impairment (objective signs on
examination) and disability (functional deficits)

Formed by one single item, with five (original) or seven (modified) answer
options. A short description is provided for each response option. The
response options for the original version range from stages 1.0 to 5.0, and
two half-step options were added in modified version: stages 1.5 and 2.5

Completion time: about one minute, once the patient’s functional and clinical
states are known. Health professional-rated

Time frame: time of assessment
Specific for PD
Public domain

The modified version can be found online, and in papers [3]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

Appropriate for PD population
Applicable across all PD stages

Not applicable

There is coincidence between possible and observed score ranges. Floor and
ceiling effects are low for the modified version [4]

The original HY has moderate inter-rater reliability [3]. No data available on
test-retest reliability

Content validity: inadequate content validity for the HY as a whole,
although all scale points except 2.5 were rated as having adequate content
validity [5]

Convergent validity with the Unified Parkinson's Disease Rating Scale (UPDRS)
and Schwab & England Activities of Daily Living Scale (SE) was moderate/high.
The HY also shows significant associations with measures of quality of life,
objective motor performance, functional disability, and indices of dopaminergic
activity [3,5,6]
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Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

SCALES ARKINSON'S DISEASE

In a sample of 87 patients with PD followed for 2.6 years, 68% of patients
increased at least 0.5 in HY stage [7]. It shows low sensitivity to change,
especially in the lower stages [8]

Valid for both sexes and all ages

Very widely used, and available in many languages

Simple and widely used by researchers and clinicians as the standard
staging system; large body of research supporting the HY usefulness

Dual focus on impairment and disability; it is weighted towards postural
instability; low responsiveness, especially in early stages [3,8]

Clinical Impression of Severity Index for Parkinson’s Disease (CISI-PD) (Figure 3.1) [9]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

A severity index formed by four items (motor signs, disability, motor
complications and cognitive status), rated 0 (not at all) to six (very severe or
severely disabled). A total score is calculated by summing the item scores

Time frame: time of assessment

The scale is completed by a clinician. It takes a few seconds to complete [9]
once the state of the patient is known

Specific for PD
Public domain

Available in the original publication [9]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality
Acceptability
Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

The CISI-PD items are appropriate for patients with PD. Applicable across all
PD stages

Unidimensional (by exploratory and confirmatory factor analyses) [9,10]
No floor or ceiling effect; satisfactory skewness [9,10]

Internal consistency: satisfactory, with high Cronbach'’s alpha and item
homogeneity [9,10]. Adequate test-retest reliability (intraclass correlation
coefficient, ICC=0.84) [10]

Face/content validity is appropriate. Convergent validity with UPDRS,

Scales for Outcomes in Parkinson's Disease-Motor (SCOPA-Motor), SCOPA-
Cognition (SCOPA-Cog), SCOPA-Psychosocial (SCOPE-PS), Hospital Anxiety
and Depression Scale (HADS), HY, SE, and CISI-PD was satisfactory [9,10]. The
CISI-PD was used in clinimetric studies for many other PD scales [11-18]. The
CISI-PD score is significantly influenced by disease duration, depression, HY
stage, and disease duration [9,10]

Not assessed. Valid for both sexes and all ages

Available in Spanish and English
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Overall impression

Advantages Simplicity and easy application; provides a global score, as well as a profile

in specific components that are critical in PD

Disadvantages Further studies should focus on attributes such as inter-rater reliability and

responsiveness

Figure 3.1 Clinical Impression of Severity Index (CISI-PD)*

Motor Signs
0 Normal
1 Verymild
2 Mild
3 Mild to moderate
4 Moderate
5 Severe
6 \erysevere
Disability
0 Normal
1 Minimal slowness and/ or clumsiness
2 Slownessand/ or clumsiness. No limitations
3 Limitation for demanding activities
Does not need help, or rarely, for basic activities of daily living (ADL)
4 Limitation to perform basic ADL
Help is required for some basic ADL
5 Greatlimitation to perform basic ADL
Help is required for most or all basic ADL
6 Severely disabled; helpless

Complete assistance needed

Motor Complications (dyskinesia and fluctuations)

Ol WN=O

Notatall

Very mild

Mild

Mild to moderate
Moderate

Severe

Very severe

Cognitive Status

0

1
2
3

IS

Normal

Minimal cognitive problems

Mild cognitive problems. No limitations

Mild to moderate cognitive problems. Limitations for demanding activities. Does not need help, or rarely,
for basic activities

Moderate cognitive problems. Limitations for basic activities. Help is needed for some basic activities
Severe cognitive problems. Many limitations for basic activities. Help is needed for most or all basic ADL
Severely disabled; helpless. Complete and continued assistance needed
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Score

Motor signs

Disability

Motor Complications

Cogpnitive Status

CISI-PD Total score (Sum of the four items (0-24)):

*Validation study published in Mov Disord. 2009;24:211-217. Scale reproduced with permission from
Martinez-Martin et al [9]. ©2005 Movement Disorder Society
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4. Motor impairment and

disability scales

An increasing number of scales used to assess Parkinson’s disease (PD) motor manifestations
(tremor, rigidity, bradykinesia) and disability have been developed in the past years. However,
some of them lack appropriate validation. In this chapter, the most widely used and tested scales
to assess motor manifestations and disability are discussed.

Scales for Outcomes in Parkinson’s Disease-Motor (SCOPA-Motor) [1]
Description of scale

Overview Composed of 21 items grouped into 3 sections: Motor impairment
(10 items); activities of daily living (ADL) (7 items); and motor complications
(4 items). Items are scored in a 4-point scale: from 0 (normal) to 3 (severe)

Mean time to complete the scale: 8.1 (SD=1.9) minutes [1]
Time frame:time of assessment, except for items nine and ten
Rated by a specialized rater

Specific for patients with PD

Copyright? Owned by SCOPA-Propark Study
How can the scale be The scale is available free of charge with the permission of the authors in
obtained? the original publication [1] and in the website:

www.scopa-propark.eu

Clinimetric properties of scale in patients with PD

Feasibility The scale has been applied to patients with PD across all stages [2]
Dimensionality Multidimensional
Acceptability No floor or ceiling effects, except floor effect in complications [2,3]

Skewness was acceptable [3]

Reliability Cronbach’s alpha >0.90 for all sections [1-3]. Item-total corrected correlation
and item homogeneity were satisfactory as a whole [1-3]
Inter-rater reliability: moderate to substantial [1]

Test-retest: kappa coefficients >0.80 in motor impairment section items [1]

Validity Face/content validity: not tested

Convergent validity: correlations between Unified Parkinson’s Disease Rating
Scale (UPDRS) and SCOPA-Motor related sections was very high [1]. Also,
correlations with Hoehn & Yahr Staging Scale (HY) and Clinical Impression of
Severity Index for Parkinson'’s Disease (CISI-PD) [3]

Known-groups: significant differences in SCOPA-Motor sections scores by
HY [2,3] and Clinical Global Impression (CGI) severity levels [2]

Internal validity: not tested

Responsiveness & Standard error of measurement (SEM): from 0.40 (dyskinesias) to 2.62 (motor
Interpretability impairment) [2,3]
© Springer Healthcare 2014 31
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Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

DISEASE

English, Dutch, Spanish, and Brazilian translations (www.scopa-propark.eu).
The scale has been used in USA and several Latin-American countries with
satisfactory clinimetric results [3,4]

Shorter and quicker to administer than UPDRS and Movement Disorders
Society sponsored revision of the Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS), with suitable clinimetric properties

Lack of data on test-retest reliability and responsiveness; some flaws in
motor impairment section

Schwab & England Activities of Daily Living Scale (SE) [5]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

Assesses patient’s perceived disability through an 11-response options
scale from 0% (bedridden with vegetative functions) to 100% (completely
independent). A short description is provided for each step

Time to complete the scale: a few minutes

Time frame: time of assessment

It may be rated by the clinician or the patient [6]

Not specifically developed for but widely applied in PD [7]
Public domain

Itis available in several websites, such as:
www.parkinsons.va.gov/resources/SE.asp

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability
Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression
Advantages

Disadvantages

Applicable across all PD stages
Missing data: 7% in one study [8]
Not applicable

Possible and observable score range coincide; floor and ceiling effects lower
than 10%. Score distribution is mildly skewed towards negative values [8,9]

No information available

Content validity: low for the global scale; satisfactory for all scale levels
except the midpoint [10]. Convergent validity with HY, UPDRS, and
Intermediate Scale for Assessment of Parkinson’s Disease (ISAPD): moderate
to high [10-12]

The SE was sensitive to change in a two-year follow-up study [9]

The minimally clinical important difference was estimated in six points [9]
The SE is valid for all age groups and both sexes

Widely used and available in many languages. No studies about cross-
cultural validity

Simple; widely used

Lack of standardization of administration [6]; limited information about its
reliability



Rating Scale for Gait Evaluation (RSGE-PD)
23-item (Figure 4.1) [13] and 21-items [14] versions are available

Description of scale

Overview

Copyright?

How can the scale be
obtained?

Specifically developed to evaluate gait in patients with PD [13]

The second version consists of 21 items, grouped into 4 sections: functional
ability; long-term complications; socioeconomic; and examination. Items
are rated 0 to 3, and a short description is provided for each step [14]

Time to complete the scale: around 10 minutes

Time frame: the week before, except for the examination section (current)
Clinician-rated

Specific for PD

Public domain

[tis published in the original paper [13] and Version 2.0 is included in a
Spanish book on PD [15]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression
Advantages

Disadvantages

Questions are appropriate for PD, and the scale is applicable to all PD stages

Factor analysis of the first version showed four factors (mobility/gait, socio-
economic aspects, rigidity, and complications) [13]

The RSGE-PD Version 2.0 does not show floor or ceiling effects, and skew-
ness and kurtosis were within standards [16]

Cronbach’s alpha for the first version total scale was high, with a satisfactory
inter-rater agreement for all items except axial rigidity [13]. Internal consist-
ency of the second version was also appropriate (both for the domains and
the total scale) [16]

The convergent validity of the first version was high with disability meas-
ures, as well as HY stage, UPDRS, and timed tests [13]. The second version
showed a moderate-to-high convergent validity with disease and levodopa
treatment duration [16]

Version 2.0 displayed satisfactory known-groups validity by HY stage [16]
No information available on responsiveness or interpretability

Valid for both sexes. It was tested in sample populations with age range
between 38 and 83 years of age. [13,16]

The RSGE-PD was developed and applied in Spanish [13,16]. There is an
English version published [13]

It shows sound clinimetric properties and offers a global gait assessment

Limited use; Has been criticized for being prone to observer bias, similarly to
other clinical scales with subjective component [17]
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Abnormal Involuntary Movement Scale (AIMS) [18]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

Assessment of the severity of abnormal movements in different parts of the
body: face, mouth, limbs, and trunk [18]. Includes three global assessments:
overall severity, disability, and patient's awareness of dyskinesias

Ten items rated on a 5-point scale, from 0 to 4 (absent, minimal, mild,
moderate, severe). Maximum score is 40

Time to complete the scale: 15 minutes (estimated) [19]
Clinician-rated. Specific instructions are provided

Originally developed for rating tardive dyskinesia, it has been used for PD-
related dyskinesia, but only partly validated in this population [19]

Public domain

Available in many Internet sites
(for example: http://depts.washington.edu/dbpeds/Screening Tools/AIMS.pdf )

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality
Acceptability
Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Not tested, although it has been widely used in patients with PD [19]. No
evidence that AIMS is able to detect dyskinesia severity across PD stages
[19]

Its structure has not been formally tested
Not available [19]

Internal consistency: not assessed

Inter-rater and test-retest reliability: high in patients without PD [20,21]. In
patients with PD, a modified version (excluding facial and global ratings
items) reached a correlation between raters of 0.81 [22]. In another study,
inter-rater reliability of the modified version was acceptable [23]

Face/content validity: not assessed

Convergent validity: AIMS correlated weakly-to-moderately with Parkinson’s
Disease Questionnaire — 39 items (PDQ-39) domains [24]. ACorrelation
between a modified version of AIMS and Parkinson Disease Dyskinesia
Scale (PDYS-26) [22] and moderately-to-high with continuous ambulatory
multi-channel accelerometry [23]. Modified AIMS scores increases in relation
to ADL tasks [23]

No other types of validity tested
The AIMS has been used to ascertain changes in dyskinesias following

treatment or surgery in several PD studies [25,26]. It seems to be responsive
to changes [19]

Modified versions have been used in patients with PD [23,24] but have not
been formally validated

Easy and quick to administer; widely used in clinical trials; sensitive to
changes [19]

Lack of validation studies in patients with PD; emphasizes ratings for facial-oral-
lingual areas and less for movements in limbs and trunk



Rush Dyskinesia Rating Scale (RDRS) [27]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

Objective assessment of dyskinesia during activities of daily living

RDRS assesses the interference of dyskinesia during three standardized
motor tasks: walking, drinking from a cup, and dressing. Each task is rated
on a 5-point scale for severity of dyskinesia, from 0 (absent) to 4 (violent
dyskinesia, incompatible with any normal motor task). Additionally, the type
of dyskinesia and which one is most disabling is recorded

Time to complete the scale: 5 minutes (estimated) [19]
Time frame: time of assessment

Rated by a health professional

Specific for PD

Public domain

Available from the original publication [27] and in the MDS website:
www.movementdisorders.org/publications/rating_scales/

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability
Reliability

Validity
Responsiveness &
Interpretability
Cross-cultural

Adaptations & Others

Overall impression

Advantages

Disadvantages

Designed and validated for PD, RDRS has been widely used in this setting
[19]

Applicability across PD stages not formally tested

Not tested, but it is intended to assess a unique construct (eg, disability
caused by dyskinesia)

Not reported

Internal consistency: not reported

Inter-rater reliability: high for severity of dyskinesia, moderate-low for type
and most disabling dyskinesia ratings. Intra-rater agreement was high [27]

Not tested

Although used in clinical trials, its sensitivity and responsiveness have not
been formally tested [19]. The scale seems to detect changes in dyskinesia
due to treatment [28]

Not reported

Derived from the Obeso Dyskinesia Scale [29]

Short and easy to administer; assesses functional disability in a standardized
way

Lack of full formal validation; does not include pain/discomfort due to
dyskinesia or patient’s perceptions
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SCALES IN PARKINSON'S DISEASE

The Wearing-Off Questionnaires (WOQ)

Several versions: Patient Questionnaire (WOQ-32) [30]; Patient Card Questionnaire (WOQ-19), known
as the ‘QUICK Questionnaire’ (Spanish version) [31]; 9-item symptom questionnaire (WOQ-9) [32]; and a
10-item questionnaire (Q10) [33]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The WOQ questionnaires were developed as screening tools to identify
patients with wearing-off. The number of items is specified in the name

of the scales, with 9, 10, 19, or 32 items. There is also an 18-item version
(WOQ-18), similar to the WOQ-19 but without the item ‘Aching’[34]. The
WOQ-19 and Q10 have six items in common, the former with a higher
detection power for non-motor symptoms [33]. For each item, patients are
asked to mark if they experience the symptom, and if it improves after the
next medication dose. A positive response is considered when a symptom is
reported to improve

Time to complete the scale: around 5 (shorter version) to 15 minutes (longer
versions), 6 to 7 minutes for the WOQ-10 [33]

Time frame: time of assessment
The questionnaires are completed by the patient
Specifically developed and validated for PD

Public domain

The WOQ-32 is published as an appendix to the original study [30]. The
Spanish, Flemish, and Italian versions of the WOQ-19 have also been
published [34-36]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality
Acceptability
Reliability

Validity

Responsiveness &
Interpretability

The WOQ-18 and WOQ-19 were judged by clinicians as useful for detecting
wearing-off symptoms [34,37]. The WOQ scales are applicable to all PD
stages

Not assessed
No information

The internal consistency of the WOQ-19 was adequate and test-retest
reliability was also appropriate [36]

Content validity is estimated to be adequate

The WOQ-32 significantly differentiated between groups by duration of
levodopa treatment [30], and the WOQ-19 by HY stage and education level
[35]. The WOQ-19 total number of symptoms correlates moderately with
quality of life [38]. Criterion validity was established for the WOQ-19, when
compared to clinical diagnosis of wearing-off established by a neurologist
[36]. The WOQ-32 and WOQ-19 identified more patients with wearing off
than other methods [30,35]. The prevalence of symptoms assessed by the
WOQ-10 increases significantly with increasing wearing-off severity rated by
neurologists [33]

The WOQ scales were used in some clinical trials as screening measures to
identify wearing-off patients [38,39]. Both motor and non-motor symptoms,
as identified by the WOQ-9, were sensitive to dopaminergic treatment [40]

WOQ scales are valid for both sexes and all ages
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Cross-cultural Besides English [30] and Spanish [33,41], the WOQ has been translated and
Adaptations & Others used in many languages such as French [42], Russian [39], Flemish [34],

Chinese [43], Japanese [44], Italian [36], German [38], and Czech [45], among
others [46]

Overall impression

Advantages Specific screening instruments for wearing-off, with adequate screening

properties [47]; simplicity, ease, and short time of completion; very useful for
clinical practice and research. WOQ-19 and WOQ-9 are “‘recommended” by
the MDS-Task force for screening of wearing-off in PD [47]

Disadvantages WOQ-32 was not intended for use in clinical practice and may cause patient

fatigue in completing it [46]; WOQ 10 requires additional studies

Some studies differ to each other in requiring one or two positive responses
to diagnose wearing-off [33,46]

Figure 4.1 Rating Scale for Gait Evaluation in Parkinson’s Disease (RSGE)

I Functional ability (Historical; determine for “On/Off")

1 Space where walking takes place
0 Normal; the patient walks freely inside and outside the house
1 The patient walks freely but with caution or accompanied outside the house, with few or no
limitations
2 Some help or support is needed inside the house. Activity outside is scarce or nil
3 Incapacity or significant difficulty in walking inside, even when aided
2 Independence related to gait
0 Normal
1 Only the most demanding activites (walking quickly or with long steps, jumping some
obstacles) are limited
2 Some helpis needed or there are limitations in performing activities that require movement
(going for a walk, getting on a bus, passing from one room to another)
3 Disabled; needs assistance to move
3 Arising from chair/getting out of bed
0 Normal
1 Mild slowing and /or difficulty but completely independent
2 Moderate slowing and/or difficulty, can need support or some assistance to get up
3 Unabletoarise without help
4 Climbing stairs
0 Normal
1 Mildimpairment but could be normal for an older person
2 Moderately impaired (slowing, difficulty, fatiguing); occasionally may need assistance
3 Needssignificant assistance or cannot climb stairs at all
5 Walking
0 Normal

1 Mild slowing and/or difficulty
2 Moderate slowing and/or difficulty, but requires little or no assistance
3 Severe slowing and/or difficulty, requiring significant assistance or cannot walk even assisted
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6

Falling

0 None

1 Rarefalling

2 Occasionally falls, but less than once per day
3 Fallsonce perday or more

Il Long-tern complications (Historical; in the past week)

7

Freezing episodes when walking

0 None

1 Occasional freezing, but there are no falls due to freezing

2 Frequent freezing; occasional falls due to freezing

3 Constantly present, giving rise to frequent falls or prevention of walking

"Off" episondes impairing gait

0 None

1 "Offs"impairing gait <1 h per day
2 "Offs"impairing gait 1-3 hin a day
3 "Offs"impairing gait >3 hiin a day

Dyskinesias impairing gait

0 None

1 Mildly disabling

2 Moderately disabling (causing insecurity, lack of balance, accidents)
3 Severely disabling; can prevent walking

11l Socioeconomic (Historical)

10 Activities of work or self-care
0 Normal
1 Mild slowing or difficulty in performance
2 Moderately impaired; some of these activities are no longer possible
3 Incapable of performing these activities
11 Economy (economic consequences of the disability due to the gaitimpairment)
0 Normal
1 Mildly affected as a consequence of limitations in job, public transport, shopping
2 Moderately affected by working troubles and/or costs of treatment, special transport,
caregiver, structural adaptions at home
3 Significant economic consequences; social resources and institutional assistance may be
needed
12 Leisure and social activites
0 Normal
1 Feasible only with mild difficulty
2 Only some activities are possible
3 Incapable of performing these activites
13 Family organization (effects of the disorder on the family organization and activities)

0 Normal

1 Mildly affected; minimal consequences or limitations

2 Moderately affected; the functional limitation of the patient have an influence on the family
organization and activities

3 Severely affected; caring for the patient is the pivotal activity
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IV Examination (at the time of visit)

14 Initiation (patient is instructed to initiate the gait, from standing, immediately after the order)
0 Normal
1 Mildslowing
2 Moderate slowing; may have start hesitation
3 Unable orseverly impaired in initiating the gait
15 Festination
0 None
1 Occosional festination
2 Frequent festination; occasional falls from festination
3 Unable to walk or frequent falls from festination
16 Armswing
0 Normal
1 Decreased arm swing (uni- or bilateral)
2 Absence of arm swing (uni- or bilateral), but the upper extremities keep a normal posture
3 Absence of arm swhing with flexion of upper extremites
17 Turns (180°)
0 Normal
1 Mild slowing or cautiousness; performed in one or two phases
2 Moderate slowing or difficulty; performed in three or more phases
3 Turnsare very slowed and difficult or assistance is required
18 Balance while walking
0 Normal
1 Occasional impairment with self-adjustment or minimal support
2 Moderately impaired; requires support (eg, stick) or mild assistance to walk; occasional falls
due toimbalance.
3 Severely impaired or unable to walk even when assisted; frequent falls due to imbalance
19 Arising from chair (patient attempts to arise from a straight-backed, 45 cm high, wood or metal
chair with the wrists, semipronated, resting on the proximal thighs in a natural posture)
0 Normal
1 Mild slowing but sits upright at first attempt
2 Needs more than one attempt and/or support (eg, from arms of seat) but needs assistance
3 Unabletoarise without help
20 Postural stability (response to sudden posterior displacement produced by pull on shoulders

from behind while the patient is erect with eyes open and feet slightly apart [up to 30 cm; patient
is prepared)

0 Normal

1 Retropulsion, but recovers unaided

2 Retropulsion without recovering; would fall if not caught by examiner

3 Veryunstable, tends to fall spontaneously or unable to stand without assistance
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21 Rigidity in lower limbs (patient seated, relaxed, with feet side by side and with hips and knees
flexed around 90°. The resistance to the passive abduction-adduction produced by means of
the hands of examiner placed on the knees of patient is evaluated. It is recommended that this
maneuver be performed with the examiner located at the side of, not facing, the patient)

0 Absent

1 Slightor barely detectable

2 Moderate, but full range of motion is easily achieved
3 Severe; range of motion is achieved with difficulty

22 Axial rigidity (resistance to the passive mobility of the neckis assessed)
0 Absent
1 Slightor barely detectable
2 Moderate, but full range of motion is easily achieved
3 Severe; range of motion is achieved with difficulty

23 Posture
0 Normal
1 Notquite erect, slightly stooped posture; it could be normal for an older person
2 Moderately stooped posture, definitely abnormal; can be slightly leaning to one side
3 Severely stooped posture; can be moderately leaning to one side

Reproduced with permission from: Martinez-Martin et al [13]. ©1997 Lippincott Williams and Wilkins
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5. Comprehensive non-motor

symptoms assessments

There are two instruments available for assessing a wide variety of non-motor symptoms (NMS)
that may be present in Parkinson’s disease (PD). One is completed by the patient, and the other
by the clinician. Once identified, some NMS may be assessed in more detail with specific scales,

such as those described in Chapter 6.

Non-Motor Symptoms Questionnaire (NMS-Quest) (Figure 5.1) [1]
Description of scale

Overview [tis a screening questionnaire revealing the range of NMS in PD [2]

The NMS-Quest is a self-completed questionnaire featuring responses as ‘yes'
and’no’to each item. It is composed of 30 items grouped into 9 domains:

|, Digestive (7 items);
Il Urinary tract (2 items);

Ill, Apathy/Attention/Memory (3 items); IV, Hallucinations/Delusions
(2 items);

V, Depression/Anxiety (2 items); VI, Sexual function (2 items);

VII, Cardiovascular (2 items);

VIII, Sleep disorders (5 items);

IX, Miscellaneous (pain, weight change, swelling, seating, diplopia) (5 items) [2]
Time frame: previous month

Time for administration: 5-7 minutes

The screening questionnaire is filled out by the patient/caregiver while
waiting to be seen in the clinic. It is used specifically to identify NMS in PD

Copyright? The Movement Disorder Society (MDS).

(www.movementdisorders.org/publications/rating_scales/)
How can the scale be The scale can be obtained from the original publication [2]
obtained?

Clinimetric properties of scale in patients with PD

Feasibility Specifically designed for patients with PD
Used in all stages of PD to identify whether the patient has any NMS [1]
Vocabulary avoiding medical jargon and adapted to a seventh-grade level

Designed to be applicable to patients with PD across various levels of
disabilities [1,2]

Scores (number of declared NMS) significantly increase with disease
duration and Hoehn & Yahr Staging Scale (HY) [1]

Dimensionality NMS-Quest has nine domains [2]
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An almost complete range of scores (0 to 28) with mean values around 10
were observed [1,2]

Test-retest and inter-rater: not tested

Convergent: NMS-Quest score was highly correlated with NMSS (Non-Motor
Symptoms Scale) total score and corresponding domains [3,4]. Correlationn
of total NMS-Quest with HY stage was moderate (r. = 0.31) and a lower
correlation was found with disease duration (r, <0.30) [1,2]

Known-groups: total score significantly increased with increased age,
disease duration, and severity of disease [1,2]

Internal: interdomain correlation was poor to moderate (0.06 to 0.37) [2]

Not tested

Translated and validated into many languages

Quick and easy screening tool, usable by the patient/caregiver to flag up
NMS; 90% of patients and caregivers felt that the issues raised in the NMS-
Quest were relevant to day-to-day life [1]

It does not assess severity of symptoms or effect of treatment

Non-Motor Symptoms Scale (NMSS) [4]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

Itis a tool to quantify a wide range of NMS, each one scored for severity and
frequency by the physician [5]

Itis composed of 30 items grouped into 9 domains: |, Cardiovascular (2 items);
II, Sleep/Fatigue (4 items); Ill, Mood/Apathy (6 items); IV, Perceptual problems/
Hallucinations (3 items); V, Attention/Memory (3 items); VI, Gastrointestinal
tract (3 items); VII, Urinary (3 items); VIII, Sexual function (2 items); and IX,
Miscellaneous (4 items)

Time frame: Correlationn month
Time for administration: 5 to 10 minutes

The NMSS is rated by health professionals and obtained through clinical
interview. The score for each item is based on a multiple of severity (from 0
to 3) and frequency scores (from 1 to 4)

The MDS (www.movementdisorders.org/publications/rating_scales/)

The scale can be obtained from the original publication [4]. [Note: the
correct denomination of the domain lIl is‘Mood/Apathy’] [6]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Specifically designed for patients with PD [4,6]
Used in all stages of PD to identify the severity and frequency of a patient's NMS

Designed to be applicable to patients with PD across various levels of
disabilities [5]. Scores significantly increase with severity of disease based on
HY stages, NMS-Quest, and health-related quality of life assessments [4,6]

An exploratory factor analysis supported the nine domain structure,
explaining 63% of the variance [4]
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The overall floor and ceiling effect of the total NMSS score were lower than
1%. Skewness was 1.2. The domains showed variable floor effect [4,6]

Cronbach’s alpha coefficient ranged from 0.44 to 0.85 and item
homogeneity from 0.16 to 0.54

The multi-trait scaling reached a success, and probable success rate was
higher than 95% for all domains, except the Miscellaneous domain (47%
success rate), which contained wide ranging, unrelated questions from
diplopia to weight change

Most of item-total correlations were higher than the criterion 0.30 (0.10 to
0.73), the lowest values corresponding to the Miscellaneous domain [4,6]

With the exception of Cardiovascular and Sexual domains?, test-retest was
satisfactory (>0.70) in both validation studies [4,6]

NMSS total score reached a high correlation with Scales for Outcomes in
Parkinson’s Disease-Autonomic (SCOPA-AUT) (r, =0.64), Parkinson'’s Disease
Questionaire-39 Items (PDQ-39) (r, =0.70), and EQ-5D Index (r,=0.57)

Correlation with other measures (HY, SCOPA-Motor, SCOPA-Psychiatric
complications [SCOPA-PC], SCOPA-Cognition [SCOPA-Cog], Clinical
Impression of Severity Index [CISI-PD], PD Sleep Scale, and EQ-5D Visual
Analogue Scale [VAS]) was moderate-to-high

NMSS domains showed a tight association with other measures for similar
constructs: sleep/fatigue with PDSS, perceptual problems/hallucinations
with SCOPA-PC, and attention/memory with CISI-PD cognition

There were weak correlations between the corresponding domains and
other scales for mood and frontal function assessment [4]

The correlation with domains of the NMS Questionnaire ranged from 0.44
t0 0.74 [4]

Standard error of measurement (SEM) for the NMSS has been determined
and is considered satisfactory (<¥2 SD at baseline) [4,6]

The scale has been found sensitive to changes induced by advanced
therapies [7,8]

Translated and validated into many languages [5]

Assesses a wide range of NMS that may occur in patients with PD; evaluates
NMS that are severe but relatively infrequent and those less severe but
persistent; those symptoms that are simultaneously persistent and severe
have more relevance in the final score

Due to its composition, the Miscellaneous domain displays poor clinimetric
attributes; there is limited information about the scale’s interpretability and
responsiveness
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Figure 5.1 Non-Motor Symptoms Questionnaire (NMS-Quest)

Name Date Age

Centre ID Male/Female

Non-Movement Problems In Parkinson’s

The movement symptoms of Parkinson’s disease are well known. However, other problems can
sometimes occur as part of the condition or its treatment. It is important that the doctor knows about
these, particularly if they are troublesome for you.

A range of problems is listed below. Please tick the box 'Yes'if you have experienced it during the past
month. The doctor or nurse may ask you some questions to help decide. If you have not experienced the
problem in the past month, tick the ‘No'box. You should answer‘No'even if you have had the problem in
the past but not in the past month.

Have you experienced any of the following in the last month? Y |N

Dribbling of saliva during the daytime

Loss or change in your ability to taste or smell

Difficulty swallowing food or drink or problems with choking

Vomiting or feelings of sickness (nausea)

Constipation (less than 3 bowel movements a week) or having to strain to pass a stool (faeces)

Bowel (fecal) incontinence

Feeling that your bowel emptying isincomplete after having been to the toilet

Asense of urgency to pass urine makes you rush to the toilet

O 0 N O 1T A W N

Getting up regularly at night to pass urine

10 Unexplained pains (not due to known conditions such as arthritis)

11 Unexplained change in weight (not due to change in diet)

12 Problems remembering things that have happened recently or forgetting to do things

13 Loss of interest in what is happening around you or doing things

14 Seeing or hearing things that you know or are told are not there

15 Difficulty concentrating or staying focussed

16 Feeling sad,low’or'blue’

17 Feeling anxious, frightened or panicky

18 Feeling less interested or more interested in sex

19 Finding itdifficult to have sexwhenyou try

20 Feeling light headed, dizzy or weak standing from sitting or lying

21 Falling

22 Finding it difficult to stay awake during activities such as working, driving or eating

23 Difficulty getting to sleep at night or staying asleep at night

24 Intense, vivid or frightening dreams

25 Talking or moving about in your sleep as if you are‘acting'out a dream

26 Unpleasant sensationsinyourlegs at night or while resting, and a feeling that you need to move

27 Swelling of your legs

28 Excessive sweating

29 Double vision

30 Believing things are happening to you that other people say are not true
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All the information you supply through this form will be treated with confidence and will only be used for
the purpose for which it has been collected. Information supplied will be used for monitoring purposes. Your
personal data will be processed and held in accordance with the 1998 Data Protection Act.

Developed and validated by the International PD Non Motor Group
For information contact: susanne.tluk@uhl.nhs.uk or alison.forbes@uhl.nhs.uk

Reproduced with permission from Chaudhuri et al [1]. © 2006 Movement Disorder Society
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6. Scales that evaluate specific

non-motor disorders

This chapter presents scales that evaluate two non-motor disorders frequently present in patients
with Parkinson’s disease (PD) : sleep problems and fatigue. In addition, a PD-specific scale that
focuses on autonomic symptoms is reviewed.

Parkinson’s Disease Sleep Scale (PDSS) [1]
A revised version, the PDSS-2, has been developed (Figure 6.1) [2]. This review will consider mainly the
original version, which has been more thoroughly tested and used

Description of scale
Overview PDSS assesses nocturnal problems, sleep disturbances, and excessive
daytime sleepiness

Itis composed of 15 items, addressing nocturnal symptoms commonly
associated with PD (insomnia, nocturia, nocturnal motor symptoms, etc).
Each item is rated on a visual analogue scale (VAS) from 0 (severe or always
present) to 10 (never or not present). PDSS-2 is focused only on nocturnal
sleep problems and items are scored from 0 (never) to 4 (very frequent). In
both versions, total score is obtained by summing the items

Time to complete the scale: a few minutes
Time frame: the previous week
Self-assessed

Specific for PD
Copyright? Public domain
How can the scale be It can be obtained from the original publication [1]

obtained?
Clinimetric properties of scale in patients with PD

Feasibility The scale includes some of the most common sleep disturbances in
patients with PD based on the authors’experience [2]. Extensively used and
validated in patients with PD in all severity stages [3]

Dimensionality Factor analysis identified one factor accounting for 65% of the variance [4].
Confirmatory factor analysis has not been carried out

Acceptability PDSS does not show floor or ceiling effects [1,4-6]. Patient responses do not
cover the full range of scores [1,4,5]

Reliability Internal consistency: PDSS Cronbach’s alpha is high (>0.70 in most studies)
[5-71, with an adequate item-total correlation and item homogeneity as a
whole [4-7]

Inter-rater reliability: not tested
Test-retest reliability: satisfactory [1,4,6-8]
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Face/content validity: not formally tested; by original authors stated that the

15 items chosen were based on an audit of their experiences in relation to sleep
disturbances in over 800 patients with PD in addition to the reports of caregivers [1]
Convergent validity: PDSS showed high correlations with Scales for
Outcomes in Parkinson’s Disease-Sleep (SCOPA-S) Nocturnal Sleep subscale
[5], Pittsburgh Sleep Quality Index (PSQI), and (PDSS item 15) Epworth
Sleepiness Scale (ESS) [1,6-9]. Total score correlated with sleep efficiency
measured by polysomnography [9]. Moderate-to-high correlations with
depression and health-related quality of life rating scales [4,6,8]

Known-groups: significant differences in PDSS scores among patients
grouped by Hoehn & Yahr Staging Scale (HY) severity levels and disease
duration [5]. It discriminates between patients and controls [1,6] and
between patients who do and do not experience sleep disturbances [1,6,9]

Cutoff values for identifying patients with sleep problems have been
calculated [5,9]

Standard error of measurement (SEM) was 9.5 to 9.8 for cross-sectional data
[4,5] and ranged from 1.8 to 5.01 for longitudinal data [4,6]

Minimal important difference (MID) not calculated

PDSS has demonstrated sensitivity to change in response to treatment [3,10]

Validated and translated into several languages [4,6,7,9]

Extensively used and validated; brief; responsive to changes; recommended
by the Movement Disorders Society (MDS) Task Force [3]

Does not include specific sleep disorders such as sleep apnea; the use of the
VAS may require instruction [3]

Most of these disadvantages have been overcome by the PDSS-2 [2]

Scales for Outcomes in Parkinson’s Disease -Sleep (SCOPA-S) (Figure 6.2) [11]

Description of scale

Overview

Copyright?

It assesses nighttime sleep (NS) and daytime sleepiness (DS) in two subscales
with response options ranging from 0 (not at all) to 3 (a lot). The NS subscale
contains five items that address to sleep initiation, fragmentation, efficiency
and duration, and early wakening. The maximum score is 15, with higher scores
reflecting more severe sleep problems. The DS subscale includes six items that
address falling asleep unexpectedly or in particular situations, difficulties staying
awake, and whether falling asleep in the daytime was considered a problem.
The maximum score is 18, with higher scores reflecting more severe sleepiness.
SCOPA-S also includes a single question on sleep quality, scored on a seven-
point scale (ranging from slept very well to slept very badly), which is used
separately as a global measure of nocturnal sleep quality

Time to complete the scale: a few minutes
Time frame: the past month

Self-assessed

Specific for PD

Public domain
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It can be obtained from the original publication [11] or in the SCOPA-
Propark website: www.scopa-propark.eu

Clinimetric properties of scale in patients with PD
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Dimensionality
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[tems were judged by experts and piloted among patients with PD to assess
comprehensibility and clarity [11]. It is applicable to patients with PD in all
stages of severity [5,11,12]

Exploratory factor analysis has revealed one factor each for both subscales
[5,11], although in one study, two factors were identified for DS subscale
2]

Patients’ responses covered the full range of scores in NS and DS items, but
not in the subscales'total scores [5,11,12]. Both subscales’items showed a
floor effect, but total scores did not show floor or ceiling effects. Skewness
was within the accepted limits [5,11,12]

Internal consistency: high Cronbach's alpha coefficient for both subscales
[5,11-13]. Item-total corrected correlation was satisfactory except for item
six in DS subscale [12]

Test-retest reliability: satisfactory for both subscales [11]
Inter-rater: not tested
Face/content validity: items were selected from the literature and tested

among patients with PD [11]. Formal testing has been carried out, with
satisfactory results [13]

Convergent: NS subscale was strongly correlated with PSQI and PDSS
[5,11,13]. DS subscale correlated with ESS [11,13] and with PDSS item 15
[12]. Correlations with health-related quality of life scales were low-to-
moderate [12]

Known-groups: not significant differences in NS or DS scores by disease
severity (HY staging) [5,11]. Both subscales discriminated between patients
and controls [11]

Predictive: cutoff score values of 3/4 [11] or 6/7 [5] were calculated for NS
subscale to separate good from bad sleepers. For DS, cutoff value was 4/5
(1]

SEM was calculated for both subscales, resulting in 1.4 for the NS and 1.5 for
the DS subscale [5]

Mininal important difference not determined

Translated and validated into Spanish [12] and Thai [13]

Short and easy to apply; complete validation studies in different settings;
recommended by the MDS Task Force [3]

Lack of studies on responsiveness; does not include questions on specific
sleep problems such as restless legs syndrome
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Epworth Sleepiness Scale (ESS) [14]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The ESS measures the general level of DS in adults [14]. Subjects are asked
to rate the likelihood that they will doze off in eight daily situations. The
items are scored on a 4-points scale ranging from 0 (would never doze) to 3
(high chance of dozing). The total score is made up by summing the items,
with a maximum of 24

Time to complete the scale: a few minutes

Time frame: recent times

Self-assessed

Not specific for PD. Validated in patients with PD [11,15]

Public domain

It can be obtained from the original publication [14]

Clinimetric properties of scale in patients with PD

Feasibility
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Acceptability
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Validity
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Although generic, application in patients with PD resulted in good data
quality, with a high percentage of fully computable data [15]

Exploratory factor analysis has identified one [16] or two factors [11,15]
However, Rasch analysis supported the unidimensionality of the scale [15]

Floor and ceiling effects were absent [15]. Score distribution was as follows:
median, 10; inter-quartile range: 6-13 [15]

Internal consistency: high Cronbach's alpha coefficient (0.84-0.86) [11,15]
Item-total correlation coefficients ranged 0.46-0.71 [11,15]

Test-retest: not tested

Inter-rater: not tested

Face/content: not formally tested

Convergent: strong relationship with SCOPA-S DS [11], Unified Parkinson’s
Disease Rating Scale (UPDRS) [17], and laboratory tests of somnolence [18]

Known-groups: higher ESS scores are associated with higher HY staging
and UPDRS scores [19]. ESS can discriminate between patients with PD and
controls [19]

Predictive: a value of ESS>7 indicates excessive daytime somnolence [20],
although other studies use ESS>8 or ESS>10 for excessive somnolence
[19,21]

SEM and minimal important difference have not been calculated
ESS has been widely used to assess change in response to treatment (3]

ESS is available in several languages and has been validated in different
populations and settings [3]. A modified version for use in PD has been
proposed [20]

Extensively used and validated; responsive to changes; scale recommended
by the MDS-Task Force [3]

It does not include some disturbances such as ‘sleep-attacks’; self-
assessment is a limitation in patients who are not aware of short naps; may
need to be administered by proxy in patients with dementia
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Scales for Outcomes in Parkinson'’s Disease-Autonomic (SCOPA-AUT) (Figure 6.3) [22]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

For assessment of autonomic dysfunction in patients with PD

Composed of 25 items, grouped into 6 subscales: Cardiovascular (3 items),
Gastrointestinal (7), Urinary (6), Thermoregulatory (4), Pupillomotor (1), and
Sexual (2)

[tems are scored from O (never) to 3 (often). Maximum possible score is 69
Time to complete the scale: 10 minutes (estimated) [23]

Time frame: past month

Self-completed

Specific for patients with PD

Owned by SCOPA-Propark Study

Available free of charge with permission of the authors in the original
publication [22] and in: www.scopa-propark.eu

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

The SCOPA-AUT discriminates between control, mild, moderate, and severe
PD groups [23]

Factor analysis did not replicate the original structure [24]. Unidimensional
by Rasch analysis [25]

Observed range did not cover the maximum possible range [24,26]

Sexual function items have a high percentage of 'not applicable’ responses
and a marked floor effect [22,24,26]. Floor effect was also present in
cardiovascular, thermoregulatory, and pupillomotor domains [24,26]

Skewness in Sexual domain for women [26]

Internal consistency: Cronbach'’s alpha from 0.56 (thermoregulatory) to
0.95 (sexual, women) [24,26]. Item-total corrected correlation and item
homogeneity ranged from weak to satisfactory [24]

Inter-rater agreement: 85% [27]

Test-retest reliability: variable for items and satisfactory for the domains and
total score [22,26]

Content validity: not formally tested [23]

Convergent: moderate correlations with HY, SCOPA-Motor, and Clinical
Impression of Severity Index for Parkinson’s Disease (CISI-PD) [24,26,28],
high with Non-Motor Symptoms Scale (NMSS), Parkinson'’s Disease
Questionnaire-39 items (PDQ-39) [26] and SCOPA-Psychosocial (SCOPA-
PS) [24]. Moderate-to-high with corresponding NMSS domains [26]. No
correlation with electrophysiological autonomic measures [29], 123-I-MIBG
(lodine- 123-Metaiodobenzylguanidine) cardiac scintigraphy [30] or
cognitive assessments [24,31]

Known-groups: satisfactory for HY stages [22,24,26], age, and duration of
disease [24]. Pupillomotor and sexual function showed no discrimination [26]

Internal validity: variable [24]

» 53
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SEM has been determined [24]

Differential item functioning (DIF) by sex in item 2 (sialorrhea) and DIF by
age in item 13 (nocturia) [25]. Older patients or those with PD were more
likely to choose the not applicable’option in Sexual domain [22,24,26,28]

Available in several languages (Dutch, Spanish, English, Portuguese)

Sound clinimetric properties: Rasch analysis proved that it can be used as a
linear metric scale through conversion of raw scores [25]; recommended by
the MDS-Task force [23,32]

Weaknesses in the internal consistency of some subscales; lack of data on
responsiveness; some important domains are not included [32]

Fatigue Severity Scale (FSS) [33]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The FSS measures fatigue severity in a range of medical and neurologic
disorders

The scale comprises 9 questions with answers on a 7-point Likert scale

(1: strongly disagree; to 7: strongly agree). The total FSS score represents the
mean score of each of the nine items, yielding a score range between

1 and 7. Higher scores indicate a higher level of fatigue

Time frame: the previous week
It takes up to 5 minutes to complete and is a self-administered questionnaire
Generic, but used and validated in PD populations [34,35]

Copyrighted but freely available from its developers for research or clinical
purposes. Commercial entities are charged for use of the FSS

The scale can be obtained on the following link:
www.mainedo.com/pdfs/FSS.pdf

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

The scale is applicable to patients with PD in all severity stages [34] and it
discriminates patients with PD from healthy controls

Unidimensional [34,36]

Good data quality, with few missing item responses and a high percentage
of fully computable data [36]. Floor- and ceiling-effect were absent [36]

Internal consistency: excellent reliability (Cronbach’s alpha: 0.94) [36].
Observed interitem correlations in PD range from 0.27 to 0.78

Test-retest: no significant changes in FSS scores when no clinical change
was expected [36]

Inter-rater: not tested
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Content: not tested in PD

Convergent: moderate to strong correlations with other fatigue measures
(Functional Assessment of Chronic Iliness Therapy [FACIT-F], Nottingham
Health Profile-Energy level subscale [NHP-EN], Piper Fatigue Scale [PFS], and
a one-question fatigue rating) [34]. Low correlations between the FSS and
quality of life (PDQ-39, Medical Outcomes Study-Short Form -36 [SF-36]) and
depression measures (Hamilton Depression Rating Scale [HAM-D]) [34]
Known-groups: FSS discriminates between fatigued and non-fatigued
patients as per the NHP-EN [36]

The FSS is responsive to change with time and treatment in PD [34]
MID has not been assessed in PD
DIF by age for two items, but not by sex [36]

It has been translated to and validated in various languages and shows
sound clinimetric properties in non-PD disorders as well as PD

Brevity and ease of administration; scale is recommended by the MDS Task
Force [34]

Lack of definition of the underlying construct; additional studies on its
clinimetric properties in PD are needed [34,35]

Multidimensional Fatigue Inventory (MFI) [37]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The MFl is a 20-item self-report instrument designed to measure fatigue,
covering the following dimensions: General Fatigue, Physical Fatigue,
Mental Fatigue, Reduced Motivation, and Reduced Activity. Each dimension
contains four items, with two items formulated in a positive and two
formulated in a negative direction, scored in a five-point scale. Scores range
from 4 to 20 for subscales, with higher scores indicating greater fatigue
severity

Time frame: recent
Time to complete the scale: about 5-10 minutes
Generic, but suitable to patients with PD [34]

The scale can be used free of charge for academic use on the condition that
the original publication is properly referenced

It can be obtained from the original paper [37]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

The MFI has been used in several studies in patients with PD [34]

The five-factor original structure has been replicated in some studies but
not in others [34]. In PD, a four-factor structure has been identified [38],
combining general fatigue and physical fatigue as one factor

Appropriate, with no floor or ceiling-effects in the total score [38]
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Internal consistency: high Cronbach's alpha coefficients, ranging from 0.74
t0 0.92 [38]

Test-retest: satisfactory, with intraclass correlation coefficient (ICC) ranging
from 0.65 to 0.81 [38]. Not adequate for the mental fatigue dimension [38]

Inter-rater: not tested in PD
Content: not tested in PD

Convergent: MFl is strongly associated with other measures of fatigue (Daily
Fatigue Impact Scale [D-FIS], Visual Analogue Scale for Fatigue [VAS-F]) [39],
and with measures of physical activity [40]

Known-groups: no data available in PD

Internal: not tested

MFI has been used in randomized controlled trials as an outcome measure
of fatigue, with discordant results [41,42]

Smallest detectable change (SDC) has been calculated [38]
Normative values for general population are available [43]

The scale is available in 15 languages

Short scale with sound clinimetric properties; recommended by the MDS
Task Force [34]

The proposed factor structure has not been confirmed in PD; needs
additional studies in PD population

Parkinson'’s Fatigue Scale (PFS) (Figure 6.4) [44]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The PFS is a 16-item patient-rated scale assessing physical aspects of fatigue
in patients with PD and its impact on daily function. The item response
options range from one (‘strongly disagree’) to five (‘strongly agree’). There
are three scoring options: a total PFS score by item score average; a binary
scoring method with positive scores for each item generated by ‘agree’and
'strongly agree’responses; and a total PFS score (range 16 to 80) based on
the sum of items scores, which is most often used

Time frame: the 2 weeks prior to assessment

Time to complete the scale: not estimated, but it is a short scale

Specific for patients with PD

Public domain

It can be obtained free of charge from its developer for academic use

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

It has been specifically designed for patients with PD [44]. It discriminates
between patients and healthy controls [44]

Unidimensional, supported by confirmatory factor analysis [44]
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Floor and ceiling effects were absent in the average total score, but a clear
ceiling effect was detected in the dichotomized score [45]. Good data
quality [44]. Scaling assumptions were supported by the distribution of
scores [45]

Internal consistency: high Cronbach's alpha coefficient and satisfactory
item-total-corrected correlation [44-46]

Test-retest: moderate to high for both average and binary scoring methods
[44]

Inter-rater: not tested
Content: not formally tested

Convergent: strong correlations with other fatigue measures (FSS, Rhoten
Fatigue Scale [RFS], and FACIT-F) [44-46]

Internal: adequate [44]
Predictive: cutoff scores are provided in the original publication [44]

Itis responsive to changes due to treatment [47,48]
Precision and MID not calculated

Swedish and Brazilian versions have been validated [45,46]

Short and easy to administer; recommended by the MDS Task Force [34]

Potential overlap with mood and cognitive status; lack of data on
responsiveness and interpretability

Figure 6.1 Parkinson’s Disease Sleep Scale (PDSS-2)

Please rate the severity of the following based on your experiences during the past week (7days).
Please make a cross in the answer box

Very often Often Sometimes |Occasionally| Never
6-7 times | 4-5times 2-3 days 1 day
per week | perweek | perweek per week

1 Overall, did you sleep well during the

last week?

2 Didyou have difficulty falling asleep

each night?

3 Didyou have difficulty staying asleep?

4 Didyou have restlessness of legs or
arms at nights causing disruption of

sleep?

5 Wasyour sleep disturbed due to an
urge to move your legs or arms?

6 Did you suffer from distressing dreams|

at night?
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Did you suffer from distressing
hallucinations at night (seeing or
hearing things that you are told do
not exist)?

Did you get up at night to pass urine?

Did you feel uncomfortable at
night because you were unable to
turn around in bed or move due to
immobility?

10

Did you feel pain in your arms or legs
which woke you up whilst sleeping
atnight?

1

-

Did you have muscle cramps in your
arms or legs which woke you up
whilst sleeping at night?

12

Did you wake early in the morning
with painful posturing of arms and
legs?

1

w

On waking, did you experience
tremor?

14

Did you feel tired and sleepy after
waking in the morning?

15

Did you wake up at night due to
snoring or difficulties with breathing?

Reproduced with permission from: Trenkwalder C et al [2]. PDSS-2 © Ray Chaudhuri, Claudia Trenkwalder,
Ralf Kohnen 2010. All rights reserved. PDSS-2 contact information and permission to use: Mapi Research

Trust, Lyon, France. Email: PROinformation@mapi-trust.org —Internet: www.mapi-trust.org

Figure 6.2 Scales for Outcomes in Parkinson’s Disease-Autonomic (SCOPA-AUT)

By means of this questionnaire, we would like to find out to what extent in the past month you have had
problems with various bodily functions, such as difficulty passing urine, or excessive sweating. Answer the
questions by placing a cross in the box which best reflects your situation. If you wish to change an answer,
fillin the'wrong'box and place a cross in the correct one. If you have used medication in the past month in
relation to one or more of the problems mentioned, then the question refers to how you were while taking
this medication. You can note the use of medication on the last page.

1

2

3

In the past month, have you had difficulty swallowing or have you choked?

|:| never Dsometimes

In the past month, has saliva dribbled out of your mouth?
Dnever Dsometimes

In the past month, has food ever become stuck in your throath?
|:| never Dsometimes

|:| regularly
|:| regularly
|:| regularly

|:| often
|:| often
[ Joften
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4 Inthe past month, did you ever have the feeling during a meal that you were full very quickly?
Dnever Dsometimes Dregularly Doften

5 Constipation is a blockage of the bowel, a condition in which someone has a bowel movement twice a
week or less.

In the past month, have you had problems with constipation?

never sometimes regularl often
L] L] [regularly L]

6 Inthe past month, did you have to strain hard to pass stools?

|:| never |:| sometimes |:| regularly |:| often

7 Inthe past month, have you had involuntary loss of stools?
Dnever Dsometimes Dregularly Doﬁen

Questions 8 to 13 deal with problems with passing urine. If you use a catheter you can indicate this
by placing a cross in the box “use cathether”.

8 Inthe past month, have you had difficulty retaining urine?

|:| never Dsometimes Dregu\arly Doften Duse catheter

9 Inthe past month, have you had involuntary loss of urine?

D never Dsometimes Dregu\arly Doften Duse catheter

10 In the past month, have you had the feeling that after passing urine your bladder was not completely
empty?

|:| never Dsometimes Dregu\arly Doften Duse catheter

11 Inthe past month, has the stream of urine been weak?

[never [Jsometimes [regularly [often [Jusecatheter

12 In the past month, have you had to pass urine again within 2 hours of the previous time?
|:| never Dsometimes Dregu\arly Doften Duse catheter

13 In the past month, have you had to pass urine at night?

|:| never Dsometimes Dregu\arly Doften Duse catheter

14 In the past month, when standing up have you had the feeling of either becoming lightheaded, or no
longer being able to see properly, or no longer being able to think clearly?

Dnever Dsometimes Dregularly Doﬁen

15 Inthe past month, did you become light-headed after standing for some time?

never sometimes regularl often
L] L] [regularly L]

16 Have you fainted in the past 6 months?
Dnever Dsometimes Dregularly Doften

17 Inthe past month, have you ever perspired excessively during the day?

Dnever Dsometimes Dregularly Doften

18 In the past month, have you ever perspired excessively during the night?

|:| never |:| sometimes |:| regularly |:| often
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19 In the past month, have your eyes ever been over-sensitive to bright light?
Dnever Dsometimes Dregular\y Doften

20 Inthe past month, how often have you had trouble tolerating cold?
|:| never Dsometimes |:| regularly Doﬁen

21 Inthe past month, how often have you had trouble tolerating heat?

never sometimes regularl often
L] L] [regularly L]

The following questions are about sexuality. Although we are aware that sexuality is a highly intimate
subject, we would still like you to answer these questions. For the questions on sexual activity, consider every
form of sexual contact with a partner or masturbation (self-gratification). An extra response option has been
added to these questions. Here you can indicate that the situation described has not been applicable to you
in the past month, for example because you have not been sexually active.

Questions 22 and 23 are intended specifically for men, 24 and 25 for women.

The following 3 questions are only for men

22 Inthe past month, have you been impotent (unable to have or maintain an erection)?

Dnever Dsometimes Dregularly Doften Dnotapplicab\e

23 Inthe past month, how often have you been unable to ejaculate?

Dnever Dsometimes Dregularly Doften Dnot applicable

23a In the past month, have you taken medication for an erection disorder? (If so, which medication?)

[no [yes

Proceed with question 26

The following 2 questions are only for women

24 |nthe past month, was your vagina too dry during sexual activity?

Dnever Dsomeﬂmes Dregularly Doften Dnotapplicab\e

25 Inthe past month, have you had difficulty reaching an orgasm?

[never [Jsometimes [regularly [often [Inotapplicable

The following questions are for everyone
The questions below are about the use of medication for which you may have or have not needed a doctor’s
prescription. If you use medication, also give the name of the substance.

26 Inthe past month, have you used medication for:

a. constipation?

[Jno [yes

b. urinary problems?

[Jno [yes

c. blood pressure?

[no [yes

d. other symptoms (not symptoms related to Parkinson’s disease)

[Jno [yes
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Permission for the reuse of this questionnaire was granted by Dr J. Marinus, from the original publication:
Visser M, Marinus J, Stiggelbout AM, Van Hilten JJ. Assessment of autonomic dysfunction in Parkinson’s
disease: the SCOPA-AUT. Mov Disord 2004;19:1306-12. ©2003 ANN Enterprises, Inc.

Figure 6.3 Scales for Outcomes in Parkinson’s Disease-Sleep (SCOPA-S)

By means of this questionnaire, we would like to find out to what extent in the past month you have had
problems with sleeping. Some of the questions are about problems with sleeping at night, such as, for
example, not being able to fall asleep or not managing to sleep on. Another set of questions is about
problems with sleeping during the day, such as dozing off (too) easily and having trouble staying awake.

A. Use of sleeping tablets

Al. How often did you use sleeping tablets in the last months?
(prescribed by a physician or not)
|:| notatall |:| less than once a week Donce ortwice a week |:| more than 3 times a week

A2.Which sleeping tablets did you use in the last month?

name: amount per month: dose per tablet:
name: amount per month: dose per tablet:
name: amount per month: dose per tablet:

B. Sleeping at night
The questions below are for everyone and concern sleeping at night. If you have been using
sleeping tablets, then the answer should reflect how you have slept while taking these tablets.

B1.In the past month, have you had trouble falling asleep when you went to bed at night?

Dnotatall Dalitﬂe uniteabit Dalot

B2.In the past month, to what extent do you feel that you have woken too often?

Dnotatall Dalitt\e uniteabit Dalot

B3.In the past month, to what extent do you feel that you have been lying awake for too long at night?

Dnotatall Dalitt\e uniteabit Dalot

B4. In the past month, to what extent do you feel that you have woken up too early in the morning?

Dnotatall Dalitﬂe uniteabit Dalot

B5.In the past month, to what extent do you feel you have had too little sleep at night?
[ Jnotatall [alittle [ Jquite abit [Jalot

C1.Overall, how well have you slept at night during the past month?
Dvery well vael\ Dratherwell Dnot well but not badly Drather badly Dbadly Dvery badly
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D. Sleeping during the day and the evening

D1.How often in the past month have you fallen asleep unexpectedly either during the day or in the

evening?

Dnever Dsometimes Dregularly Doﬁen

D2.How often in the past month have you fallen asleep while sitting peacefully?

never sometimes regularl often
L] L] [regularly L]

D3.How often in the past month have you fallen asleep while watching TV or reading?

Dnever Dsometimes Dregularly Doften

D4. How often in the past month have you fallen asleep while talking to someone?
|:| never |:| sometimes |:| regularly |:| often

D5.In the past month, have you had trouble staying awake during the day or in the evening?
Dnever Dsometimes Dregularly Doften

D6. In the past month, have you experienced falling asleep during the day as a problem?

never sometimes regularl often
L] L] [regularly L]

Permission for the reuse of this questionnaire was granted by Dr J. Marinus, from the original publication:
Marinus J, Visser M, van Hilten JJ, Lammers GJ, Stiggelbout AM. Assessment of sleep and sleepiness in
Parkinson disease. SLEEP 2003;26:1049-1054. ©2013 Associated Professional Sleep Societies, LLC.

Figure 6.4 Parkinson’s Fatigue Scale (PFS)

Name

Date Sex

1 = strongly disagree

2 =disagree

3 =do notagree or disagree
4=agree

5=strongly agree

Item

Responserating (1to5)

1 Ihavetorestduring the day

2 Mylifeis restricted by fatigue

3 | gettired more quickly than other people | know
4 Fatigue is one of my three worst symptoms

5 Ifeel completely exhausted

6 Fatigue makes me reluctant to socialize
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7 Because of fatigue it takes me longer to get things done
8 |haveafeeling of'heaviness’

9 Iflwasn'tsotired | could do more things

10 Everything | dois an effort

11 Ilackenergy for much of the time

12 Ifeel totally drained

13 Fatigue makes it difficult for me to cope with everyday activities
14 |feel tired even when I haven't done anything

15 Because of fatigue | do less in my days than | would like
16 | getso tired | want to lie down wherever | am

Total score

Reproduced with permission from: Brown et al [44]. ©2004, Elsevier, Ltd
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/. Cognition and neuropsychiatric

symptoms

This section reviews scales that evaluate cognitive dysfunction and neuropsychiatric symptoms
such as behavioural problems, psychotic complications, depression, and apathy. Behavioural
problems and psychotic complications (eg, psychomotor agitation and hallucinations), are
important sources of caregiver burden, and frequently constitute a reason for institutionalization.
In Parkinson’s disease (PD), depression is very prevalent and is a significant determinant of both
patient’s and caregiver’'s quality of life.

Scales for Outcomes in Parkinson’s Disease-Cognition (SCOPA-Cog) (Figure 7.1) [1]
Description of scale

Overview For evaluation of cognitive deficits in PD

Ten items, assessing visual and verbal memory, delayed recall, executive and
visuospatial functions and attention. Maximum score is 43, reflecting good
cognitive status

Time to complete the scale: 10 to 20 minutes
Rated by a health professional

Specific for PD
Copyright? Owned by SCOPA-Propark Study
How can the scale be The scale is available free of charge with permission of the authors in the
obtained? website: www.scopa-propark.eu

Clinimetric properties of scale in patients with PD

Feasibility It has been applied to patients in all stages [1-3]
Lower scores in patients with more advanced PD [1]

Dimensionality Items correspond to cognitive domains. Rasch analysis has proved its
unidimensionality [4]

Acceptability Full range of scores was not covered in Spanish and Brazilian validation
studies [2,3]. Score distribution was close to a normal distribution [5]
Scoring system in some items should be modified [4]
Floor and ceiling effects present in some items and domains [2]
Skewness within acceptable limits [3,5]

Reliability Person Separation Index, an estimate of reliability following Rasch analysis,

reached 0.83 for SCOPA-Cog total score [4], indicating that at least 3 ability
groups can be reliably distinguished

Internal consistency: satisfactory [1-3,5]
Inter-rater reliability: not tested

Test-retest reliability: satisfactory results for total score, although lower for
some items [1,3]

© Springer Healthcare 2014 67
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Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Content validity: those items that best discriminated between patients and
controls were selected [1]; however, content validity has been criticized [6]

Convergent: high correlation with Mini Mental State Examination (MMSE),
MiniMental Parkinson (MMP), Cambridge Cognition Examination (CAMCOG),
and Clinical Impression of Severity Index for Parkinson’s Disease (CISI-PD)
[1-3,5]. Lower with Hoehn & Yahr Staging Scale (HY), Short Portable Mental
Status Questionnaire (SMPSQ) and other clinical scales

Known-groups: SCOPA-Cog total score significantly decreased as HY stage,
age and disease duration increased and MMSE scores decreased [1-3,5]

SCOPA-Cog distinguished between patients and controls [1] and between
patients with PD with and without dementia [7]

Predictive: a cutoff of <19 points indicates dementia [2]

Standard error of measurement (SEM) and smallest real difference have
been estimated [2,3,5]

Men and women'scores are similar [1] but items one (immediate word
recall) and ten (delayed word recall) displayed differential item functioning
(DIF) by age, and item two (digits backward) DIF by sex and age [4]

Versions available in English, Spanish [2], Portuguese [3] and Dutch
(www.scopa-propark.eu)

Short; acceptable, reliable and valid scale; specific for PD cognitive deficits
[6]; full validation studies [1-3], including Rasch analysis [4]

Mainly assesses frontal-subcortical cognitive defects; content validity and
responsiveness may be questioned [6]

Parkinson’s Disease Cognitive Rating Scale (PD-CRS) [8]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

For assessment of whole spectrum of cognitive functions over the course
of PD [8]

Includes seven tasks assessing frontal-subcortical functions (score range:
0to 114) and two tasks assessing instrumental-cortical functions (0 to 20).
Total score range is O to 134. Higher scores reflect better cognitive
functioning

Time to complete the scale: mean of 17 minutes [6]
Rater: care professional

Generic scale

Public domain

It can be obtained through the original publication [8]

Clinimetric properties of scale in patients with PD

Feasibility

Specifically designed for PD

The scale has been applied to patients with PD of all levels of severity [9] and
can significantly distinguish between cognitively intact patients with PD and
patients with PD with mild cognitive impairment (MCI) or dementia (PDD) [6]
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Overall impression

Advantages

Disadvantages
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The scale includes two types of tasks and corresponding scores (cortical vs.
subcortical), but its structure has not been formally tested

No floor or ceiling effect s in the total score; ceiling effect present in
subcortical score. Skewness in total and subscales scores [9]
Internal consistency: satisfactory [8,9]

Inter-rater and test-retest reliability: high [8]

Content validity: not formally tested [8]

Convergent: high correlation coefficients between PD-CRS and MMSE,
SCOPA-Cog, and Addenbrooke’s Cognitive Examination-Revised (ACE-R)
[9,10]

Known-groups: significant differences in PD-CRS scores between cognitively
intact patients with PD, patients with PD with MCl or PDD [8], education
levels, and CISI-PD severity level [9]

Predictive: a cut-off score of <64 has been established for PDD [8]

SEM has been calculated [9]. Authors estimate that instrumental-cortical
items in the PC-CRS may be especially useful in sensitively detect mild
PDD and those non-demented patients with PD with instrumental-cortical
cognitive defects [8]

No significant differences in PD-CRS scores by sex but older people showed
significant lower scores [9]

No translations available

Appropriate validation process; discriminates between cognitively intact
and MCl and PDD

Lack of data on responsiveness

Montreal Cognitive Assessment (MoCA) [11]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

Assessment of mild cognitive impairment in general population [11]

Composed by 12 items assessing short-term memory recall, visuospatial
abilities, executive functions, attention, concentration and working memory,
language, and orientation. Maximum score is 30 points, with higher scores
indicating better performance

Time to complete the scale: 10 minutes [11]
Rater: health professional
Generic validated in PD [12-16]

Public domain

The scale can be obtained from the website: www.mocatest.org/

For commercial or research use, written permission should be granted from
the authors
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Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

PD associated motor impairment does not affect MoCA performance [14]

Successfully applied to patients with PD of all stages of severity [13]. Patients
in higher HY stages showed lower MoCA scores [13,14]

[tems are grouped into subscales, but the scales’structure has not been
tested

Range of scores for PD: 6 to 28 [13], 12 to 30 [15]

No ceiling effect [13]

Internal consistency: not tested in PD

Inter-rater and test-retest reliability in patients with PD: satisfactory [13]
Content validity: not tested. Item selection process was based on the clinical
intuition of the authors and on the performance of items [11]

Convergent: high correlation coefficient with MMSE [13]

Known-groups: significant differences in patients with PD grouped by HY
stages [13], cognitive status [14,16]

Predictive: cutoff of 24/25 for dementia; 26/27 for MCI [15]
A longitudinal study reported that MoCA did not change significantly over

time, suggesting that MoCA may be more sensitive for detecting early
cognitive deficits [17]

Older people and men scored lower in MoCA [14]. DIF by sex or age has not
been analyzed

Normative data are available from the website: www.mocatest.org/

Translated into 22 languages. Available through the website:
www.mocatest.org/

Sensitive to mild cognitive deficits in PD; fulfills the Movement Disorders
Society (MDS) Task Force criteria for cognitive screening instruments in
PD[18]

The naming task has not been properly validated; cutoff values for dementia
and MCl are not firmly established [18]; lacks a full clinimetric validation in PD
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Neuropsychiatric Inventory (NPI) [19,20]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The NPl is a structured interview developed to assess behavioral problems
in patients with dementia. The first version included 10 items [19], and
subsequently 2 items were added: sleep and appetite disturbances [20].
The 12-item version is the one currently used. There is a probe question
for each symptom and behavior; if endorsed, a score for severity (1 to 3)
and frequency (1 to 4) is obtained and multiplied to get the score for each
domain; higher values indicate worse functioning

The NPl interview is made by a trained rater to a caregiver knowledgeable of
the patient, and it takes approximately 15-30 minutes to administer [21].
There is also a questionnaire version (NPI-Q), completed by the caregiver
and reviewed by the clinician, and a Nursing Home version for institutional
settings (NPI-NH). Although used in PD [22], this scale was not specifically
developed for PD

Copyright owned by Jeffrey Cummings, originator of the scale

[t may be obtained through http://npitest.net/about-npi.html

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
adaptations & Others

The NPI questions are appropriate for the PD population, and the NPl is
applicable across the PD stages

There is no study on the dimensionality of the NPl applied to PD

Floor and ceiling effects, as well the distribution skewness in patients with
PD, are not reported

There is no information about internal consistency or test-retest reliability
in PD. Inter-rater reliability was low in one study reporting on level of
agreement between patient and caregiver [23], but another study reported
high correlations between these two ratings (0.94 to 0.98) [24]

Content validity is estimated to be high. It presents moderate-to-

high convergent validity with related scales: similar items of NPl and
SCOPA-Psychiatric Complications (SCOPA-PC) [25], and Clinical Global
Impression-Severity Scale (CGI-S) [26]; the NPI Apathy section and the Lille
Apathy Rating Scale (LARS) [27]; quality of life and the Parkinson’s Disease
Questionnaire — 39 items (PDQ-39) [28]; and caregiver distress [29]

Known-groups validity: the NPl was able to significantly differentiate
patients with PD and healthy controls [30] or Alzheimer’s disease
patients [31]

The NPI has been used in several PD medication trials, and either the total
or specific domain scores showed adequate sensitivity to change in most
studies [32-36], but not all [37,38]

Valid for both sexes and all ages

Translated into a large number of languages, although not all versions
underwent a full linguistic validation process
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Overall impression

Advantages

Disadvantages

SCALES IN PARKINSON'S DISEASE

Classified by the MDS-Task force as a‘recommended’scale to assess
psychosis in PD; especially useful in cognitively impaired patients with PD
[21]. NPl anxiety and apathy sections met the criteria for ‘suggested’scales
for PD anxiety and apathy, respectively [39,40]

Many clinimetric features unknown in PD population [21]

Scales for Outcomes in Parkinson’s Disease - Psychiatric Complications (SCOPAPC) [25]
This scale is based on a previous version, the modified Parkinson Psychosis Rating Scale (mPPRS) [41,42],
which is very similar to the SCOPA-PC, with one item less

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The SCOPA-PC aims to assess psychotic and compulsive complications in
PD [25]. It is formed of seven items, answered in a scale from 0 (absent) to
3 (severe). A short description is provided for scoring. In addition, interview
questions are offered as a guide to help the clinician gather information
from the patient and caregiver. The total sumscore ranges from 0 to 21,
with higher scores indicating greater impairment. Two subscores have
been used, by adding the compulsive items (Sexual preoccupation and
Compulsive behavior) or psychotic symptoms (rest of the items) [43]

Time to complete the scale: 5 to 10 minutes [25]
Time frame: the previous month
Specifically developed for PD

The SCOPA-PC, Parkinson Psychosis Rating Scale (PPRS), and mPPRS and are
public domain scales [25,41,42]

The SCOPA-PC is available at: www.scopa-propark.eu/

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

The mPPRS questions were judged as being relevant by a panel of six
experts (neurologists or psychiatrists) [42]. The SCOPA-PC is applicable
across all PD stages

Exploratory factor analysis of the mPPRS indicates the presence of a single
factor, excluding item 6 (Sexuality) [42]

The mPPRS total score displayed a strong floor effect; skewness and kurtosis
were also high [42]. SCOPA-PC items did not show a ceiling effect [25]

Internal consistency was acceptable for the different versions of the
scale [41,42]. Inter-rater and test-retest reliability of the SCOPA-PC were
satisfactory [25]

Content validity of the mPPRS is adequate, as defined by a panel of experts
[42]. Convergent validity with cognition measures is low and moderate-to-
high with other psychosis measures, and shows inconsistent results with
PD global severity [25,41,42]. The SCOPA-PC correlates at a moderate level
with PD non-motor symptoms [44]. Known-groups validity was significant
with HY staging (mPPRS) and medication regimen (mPPRS and SCOPA-PC)
[25,41,43], as well as level of visual misperceptions [45] and presence of
genetic mutations [46]
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Responsiveness & The SCOPA-PC showed sensitivity to change in a two-year follow-up study
Interpretability [47]
Cross-cultural The original PPRS was developed in Israel, and published in English [41].

Adaptations & Others The mPPRS Spanish version was the result of a translation-back translation
process, which was then adjusted to Spanish for Ecuador, Paraguay and
Argentina, and translated to Portuguese for Brazil and Guarani [42]. The
SCOPA-PC is available in English, Dutch [25], Portuguese (Brazil), Spanish,
and German (SCOPA scales website: www.scopa-propark.eu/)

Overall impression

Advantages Specifically developed for PD, the PPRS was classified as a'suggested’scale for
assessment of PD psychosis [21]

Disadvantages Criticized for confusing anchors and multidimensional items [21]

Hamilton Depression Rating Scale (HAM-D) [48]
Description of scale

Overview The HAM-D was developed to assess depressive symptoms of patients
diagnosed with depression [48]. It is formed of 21 items, the first 17 of which
contribute to the total score. The 17-item HAM-D, excluding the last 4 items,
is frequently used. Different items have different response scales: 10 items
are scored from 0 to 4, 9 items from 0 to 2 items, and 2 from 0 to 3. A higher
score indicates more severe depression. The HAM-D is administered by a
trained rater, and a structured interview guide is available [49]

Time frame is the week prior to assessment
Time to complete the scale: 15 minutes [50]

The HAM-D is a generic scale that has been validated and is commonly
used in PD [50,51]

Copyright? Public domain

How can the scale be http ://healthnet.umassmed.edu/mhealth/HAMD.pdf
obtained?

Clinimetric properties of scale in patients with PD
Feasibility Questions are appropriate for PD population. Applicable across PD stages

Dimensionality Dimensionality of the HAM-D in a psychiatric population has been
questioned [52]. There is no information about the HAM-D structure when
applied to patients with PD

Acceptability Not assessed in PD

Reliability Not assessed in PD. For the general or psychiatric population, the internal
consistency of the HAM-D is adequate, and inconsistent results have been
found for inter-rater and test-retest reliability [53]
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Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

ME

>CALES IN PARKINSON'S DISEASE

HAM-D has been criticized for being conceptually flawed [53]. The HAM-D
showed a significant association with extrapyramidal signs [54], functional
ability [55], quality of life [28], suicidal ideation [56], and social anxiety

[57] in patients with PD. It showed moderate-to-high convergent validity
with other depression scales applied to patients with PD [51,55,58], and
adequate concurrent validity with the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-1V) criteria [59]

The scale significantly discriminated between groups of patients with PD
defined by level of physical and cognitive impairment [55], patients who
have received deep brain stimulation (vs. controls) [60], and patients with
PD vs. healthy controls [61]

Different studies propose specific cut-off scores for patients with PD: 9/10 or
11/12 for screening purposes; 15/16 or 13/14 for diagnostic purposes [51,59]
This scale was sensitive to change in clinical trials in patients with PD [62-71]
The HAM-D is valid for both sexes and across all PD stages

The HAM-D has been translated in most European and Asian languages [50]

Useful, valid scale for screening purposes; recommended’scale for assessing
severity of depressive symptoms [50]; self-rated

Limited information about its clinimetric properties in PD and several flaws
identified [53]; over-representation of somatic symptoms, some of them
overlapping with PD cardinal manifestations [50]

Beck Depression Inventory (BDI) [72]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The BDI is formed of 21 items, rated in a 4-point scale form O (least severe)
to 3 (most severe). The scale was designed to be applied through interview
[72], although it is most usually self-completed. Time to complete the scale
is 5 to 10 minutes (self-completed) to 15 minutes (interview) [50]. The most
widely used version is the revised Beck Depression Inventory (BDI-IA), where
the time frame was lengthened from current time to‘last week; and some
items and descriptors were reworded. A second, less used version, the BDI-I,
refers to the 2 weeks prior to assessment [73]

Generic scale, but appropriate for use in PD [50]
Owned by Psychcorp
Through Psychcorp (TM), part of Pearson Education

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Questions are appropriate for PD. Applicable across most PD stages. Patients
with cognitive impairment might have difficulty in understanding the
questions (ie, the anchors are quite long)

Exploratory factor analysis of the BDI applied to PD indicates the presence
of two factors: cognitive-affective and somatic [74]

When applied to PD, five BDI items show a floor effect, and none shows a
ceiling effect [74]
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Overall impression

Advantages

Disadvantages
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Internal consistency of the BDI applied to PD is adequate (Cronbach's alpha:
0.88) [74,75]. Test-retest reliability was adequate for all but two items and for
the total score [74]

Face validity is adequate: most BDI items correspond to DSM-IV criteria for
depression [50]

The BDI discriminates between patients with PD and controls [74], and
patients with PD by depression status [76]. The BDI shows a high convergent
validity with other depression scales and low-to-moderate associations

with PD stage, physical impairment, motor function, and UPDRS (Unified
Parkinson’s Disease Rating Scale) humor item [76]. Concurrent validity with
DSM-IV is fair [51]

Proposed cut-off scores: from 8/9 to 17/18 [74,76-78]. Low cut-off values are
appropriate for screening and high values for diagnostic purposes [77]

BDI was sensitive to change in several clinical trial in PD [63,66,79]
The smallest real difference in PD was 3.3 points (total BDI) [74]

Valid for both sexes and across ages

Translated and culturally validated in many European, Asian, and African
languages [80]

Widely used; satisfactory clinimetric properties in PD; useful for screening
and severity assessment; appropriate cutoff scores. BDI has been classified
as valid for screening purposes, and recommended’for diagnostic
purposes [50]

In spite of including many somatic symptoms, BDI discriminates between
groups of patients with PD with and without depression; there is no
information about the clinimetric properties of the BDI-Il in PD; many cut-off
scores proposed

Hospital Anxiety and Depression Scale (HADS) [81]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The HADS was designed to screen for anxiety and depression in medical
outpatients from a general hospital [81] and, therefore, it does not include
somatic items. It is formed by 2 subscales: Anxiety and Depression, each
with 7 items scored from O (least severe) to 3 (more severe). Anxiety and
depression items alternate, and anxiety items are even-numbered. A
sumscore is calculated for each subscale, although a total sumscore can also
be used. The depression items focus mainly on anhedonia

Time frame is one week [81] and it takes a few minutes to complete.
The scale is self-completed. This is a generic scale, but there are several
validation studies in PD [58,82-85]

Owned by GL assessment

http://www.gl-assessment.co.uk/
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Clinimetric properties of scale in patients with PD

Feasibility
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Validity
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Overall impression

Advantages

Disadvantages

Questions are appropriate for PD, and it is applicable across PD stages
[50,39]

There is some debate about the scale’s unidimensionality, and contradictory
results have been found [85]. The total score can be used as a measure

of general distress, and there is evidence that the anxiety subscale is
unidimensional [84]

The total score follows a normal distribution [82,84]. Studies report absence
of floor or ceiling effects for the subscales and total score [82,83,85]

Internal consistency is adequate [82,83,85], with only one study reporting a
Cronbach’s alpha value of 0.69 for the depression subscale [85]. Test-retest
reliability is satisfactory [82,85]

Face validity is moderate [39,50]. Internal validity is adequate (correlation
0.61 to 0.62 between subscales) [82,83,85]. The HADS shows adequate
convergent validity with PD quality of life measures [82], but the HADS
anxiety subscale showed low-to-moderate correlations with other anxiety
measures [85]. Correlation with age and PD duration was weak [82,83]

Known-groups validity was supported by significant differences by clinical
global impression of anxiety symptoms and type of anxiety disorder [85],

as well as disease stage, severity, and PD duration [83]. The HADS anxiety
subscale was not correlated with degree of disability or severity of motor
symptoms [86]

Predictive validity was established against the HAM-D and clinical global
impression of anxiety symptoms, with suggested cut-off scores of 10/11 [43]
or 13/14 [85] for the total score, and 6/7 for the HADS anxiety subscale [85]

Sensitive to change after unilateral pallidotomy [86], deep brain stimulation
[87], and sertraline treatment [88], but not after rehabilitation [89]

Estimated minimal important difference (MID): total scale, 5.9; anxiety
subscale, 4.2; depression subscale, 3.6 [85]

Valid for both sexes and all ages. One PD study analyzed differential item
functioning by sex and all items were free from bias [84]

The HADS is available in many languages

Quick self-administered scale, with several validation studies in PD, using
both Rasch analysis and classic psychometric methods [58,82-85]; in a
comparison of three anxiety scales in PD, the HADS was considered to be
the most appropriate [86].'Suggested’scale to screen for anxiety [39] and
‘'moderately suitable’to screen for depression in patients with PD [50]

Questionable face validity, since both subscales do not include some
relevant aspects of anxiety and depression; the scale’s dimensionality is
controversial
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Montgomery-Asberg Depression Rating Scale (MADRS) [90]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The MADRS is a depression rating scale designed to be sensitive to
depression treatment effects [90]. It is formed by 10 items, rated on a 0
(normal or not present) to 6 (most severe) scale. Anchors are defined for
even steps of the response scale. The scale is rated by a clinician who should
have some clinical experience with depression. No time frame is specified

Time to complete the scale: approximately 15 minutes
Generic depression scale, with some validation studies in PD [51,78]
The MADRS is copyrighted by Stuart Montgomery, M.D. Permission is

granted by the author to reproduce the scale on a website for clinicians to
use in their practice and for use in non-industry studies

Available in several Web pages such as
www.outcometracker.org/library/MADRS.pdf

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Questions are appropriate for PD, and the scale is applicable across PD
stages

Not assessed in PD

There is no information about the score distribution and floor/ceiling effects
in PD

To date, there are no studies that report information about the reliability of
the MADRS in PD

Face validity is satisfactory. It covers almost all DSM-IV aspects of depression

The MADRS was associated with psychosocial burden on spouses of
patients with PD [91], changes in sleep [92], quality of life [93,94], risk of

care dependency [95], and neuropsychiatric symptoms [96]. Dopaminergic
activity was associated with the MADRS total score [97]. Able to differentiate
between groups defined by the presence of pain [98] and dementia [99], HY
stage [99], depression diagnosis [100], and PD patient versus. controls [101].
The following adjusted cut-off values for PD [102] were suggested: 14/15 for
screening [51] and 17/18 for diagnosis [51,78]

Sensitive to change in several treatment studies [92,103-106]

Itis available in several European and Asian languages [50]

Classified as a valid scale for screening, and recommended’for diagnostic
purposes [50]; sensitive to change in PD [92,103-106]

Few validation studies in PD, with some clinimetric attributes unexplored in
this population; must be completed by rater with experience
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Geriatric Depression Scale (GDS) [107]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The GDS was developed as a self-rating screening scale for depression

in older adults. It was originally developed with 30 items (GDS-30), and 3
years later a shorter, 15-item version (GDS-15) was published [108]. In both
versions, items are answered by circling yes or no, and higher total scores
indicate increased severity of depression

Time frame: the week prior to assessment

Self-reported scale, although scores can be recorded by an observer

Time to complete the scale: 15 minutes for the GDS-30; 10 minutes for the
GDS-15 [109]. Generic scale for the geriatric population. It has been partially
validated in PD [58,110]

The GDS-15 and GDS-30 are in the public domain

www.stanford.edu/~yesavage/GDS.html

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability
Reliability
Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Questions are appropriate for PD and the GDS is applicable across all PD
stages. Applicable to patients aged 55 years and older of both sexes

A three-factor structure was found for the GDS-15 when applied to patients
with PD [111]

Unknown
Internal consistency of the GDS-30 was high (Cronbach's alpha: 0.92) [112]

The GDS items were developed to maximize discrimination between
depressed and non-depressed older adults [107], and its face validity is
satisfactory [50]

The GDS-30 and GDS-15 showed a moderate-to-high convergent validity
with the HAM-D [113] and Zung Self-Rating Depression Scale (ZSDS) [114].
The GDS-30 correlated at a moderate-to-high level with the BDI, HADS,
HAM-D, and a visual analogue scale (VAS) for depression [58,76]. The
GDS-15 showed low correlation coefficients with PD duration, severity, and
functional capacity [76]

The GDS-15 significantly differentiated between groups of patients with
PD defined by disease severity and duration, and cognitive function [115].
Proposed GDS-15 cut-off is 5/6 for older patients with PD (above 75 years
old) and 4/5 for younger ages [110,116]. Another study suggested 8/9 as a
screening GDS-15 cut-off score [76]. Using the GDS-30, a cut-off of 10/11
was suggested as the most suitable for screening purposes, and 12/13 for
diagnosis [58]. Another study with a smaller sample proposed different
values [112]

There are very few studies on the GDS sensitivity to change [117,118]

The GDS has been translated into many languages
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Advantages

Disadvantages

Comments

Apathy Scale (AS) [121]
Description of scale

Overview

Copyright?

How can the scale be
obtained?

D)GNITION AND NEUROPSYCHIATRIC SYMPTOMS 79

Valid scale for screening purposes in PD [50]; the GDS-30 and the GDS-15
showed best performance and efficiency for screening of depression in PD
than other scales [76,119,120]

For both GDS versions, there is no agreement about the best cut-off value
to be used for diagnosis; more studies are needed about its clinimetric
properties and the usefulness of the GDS in young patients with PD

Clinicians should be aware that the GDS does not include questions about
suicide

Assesses apathy in patients with PD

Derived from the Marin's Apathy Scale [122], this scale is formed by 14 items,
answered in a 0 to 3 Likert type scale, with a total sumscore. Higher scores
indicate more severe apathy

Time for administration: Not reported, but estimated as 5 to 10 minutes
Time frame: Previous 4 weeks

The examiner reads aloud the questions to the patient, who rates them.
There is also a caregiver-rated version [123]

This is a specific scale for PD
Public domain

Available in several Web pages such as
http://www.dementia-assessment.com.au/symptoms/

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability
Reliability

Validity

It was designed specifically for patients with PD. Not useful for patients with
dementia or with very low insight into their apathy symptoms [40]

Exploratory factor analysis indicates the presence of two factors (cognitive-
behavioral aspects and general apathy) [124]. However, the total sumscore
is usually used

No floor effect in patients without apathy [121]

Adequate internal consistency, with Cronbach alpha rating from 0.69 to 0.90
[121,123,124]. Test-retest and inter-rater reliability are appropriate, although
it was tested on limited group of patients [121,123]

Satisfactory face validity [40]

Known-groups validity: significantly different apathy scores by severity of
cognitive impairment [121]. Fair discriminant validity [124]

High correlation coefficients with other apathy scales: LARS and BDI [125]

Adequate criterion validity against the clinical impression used as a gold
standard [121]

Suggested cutoff scores: scores of 14 or higher indicate clinically meaningful
apathy in PD [121], with a sensitivity of 100% and specificity of 66% [121]



80 GUIDE TO ASSESSMENT SCALES IN PARKINSON'S DISEASE

Responsiveness & Sensitive to change by dopaminergic treatment and subtalamic nucleus
Interpretability stimulation [126-129]. No information available about precision or MID
Cross-cultural Published studies reporting its use in several languages, such as French,

Adaptations & Others English, Japanese, Italian, Polish, and Spanish
Overall impression

Advantages Easy to use; can be rated by the patient or caregiver; adequate reliability and
validity; defined cut-off scores. The AS was recommended'for use in PD by
the MDS-Task Force serving both as a screening and severity measure [40]

Disadvantages Limited information about acceptability; limited use in patients with low
insight or dementia [40]

Figure 7.1 Scales for Outcomes in Parkinson’s Disease (SCOPA-Cog)

Memory and learning

1. Verbal recall

Ten words are repeatedly shown for at least 4 seconds, get the patient to read them out loud. The time
allowed for recallis unlimited. Underline each word that has been named. When words are named that
were not shown, no penalty is given. When a false answer is changed (eg, king into queen), it is correct.

Instruction:“Read the following 10 words aloud and try to remember as many as possible. After reading
them all, name as many words as possible, the order of the words is not important”.

10 words: Butter arm shore letter queen cabin pole ticket grass engine

(10 correct = 5;8-9 correct = 4; 6-7 correct = 3; 5 correct = 2, 4 correct = 1; < 3 correct=0)
score /5

2. Digit span backward

Ask the patient to repeat a series of numbers backwards; the numbers are read out separately, 1 second per
number; if incorrectly repeated, the alternative in the second column is presented. Continue until both the

firstand the alternative series are repeated incorrectly. Make sure the time interval between numbers stays

the same. Read the numbers calmly and make sure the time between numbers is equal. Record the highest
series that is repeated correctly at least once. Give an example:If | say 2-7-3, than you say (3-7-2)"

backwards score:
24 58 =1
6-2-9 4-1-5 -
3-2-7-9 4-9-6-8 =3
1-5-2-8-6 6-1-8-4-3 =
5-3-9-4-1-8 7-2-4-8-5-6 =
8-1-2-9-3-6-5 4-7-3-9-1-2-8 =
9-4-3-7-6-2-5-8 7-2-8-1-9-6-5-3 =

score /7
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3.Indicate cubes

Point to the cubes in the order given below; the patient should copy this; do this slowly; the patient decides
for himself with which hand he/she prefers. Indicate the cubes in the order as indicated. Observe carefully
if the patient copies the order correctly. When a patient wants to correct a mistake, let him/her do the
complete order again. This is not counted as a mistake. However, if the patient forgets the order and would
like to see the order a second time, the researcher does not repeat the order again but starts with the next
order.

1 2 3 4

a.1-2-4-2  b.1-2-3-4-3  ¢.3-4-2-1-4 d.1-4-2-3-4-1 e.1-4-2-3
score /5

Attention
4. Counting backwards (30to 0)
Instruction:"Would you subtract 3 from 30, and subtract 3 again from the result, and continue until 07",

Mistakes can be: the order, missing or not knowing a number, or not finishing off the series. Record the
order of numbers named by the patient. If the patient asks where to start or how much to subtract, the
researcher repeats the instructions but counts that as one mistake. If the patient makes a mistake but
continues from that point to subtract three, it is only one mistake. If the patient stops the order and starts all
over again, itis one mistake.

(0 mistakes = 2; 1 mistake = 1;>2 mistakes =0)
score /2

5. Months backwards
Instruction:"Name the months of the year in reverse order, starting with the last month of the year".

Mistakes are: the order, missing or not knowing the next month, or not finishing off the series. Underline the
months that are named correctly. When a month is passed over, this is a mistake, even if the patient corrects
itlater on. If the patient stops the order and starts all over again, it is one mistake. If the patient starts naming
the month forward, repeat the instructions and count it as one mistake.

Dec- Nov-Oct-Sept-Aug-July-June-May-April-March-Feb-Jan.

(0 mistakes = 2; 1 mistake = 1;>2 mistakes = 0)
score /2
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Executive functions

6. Fist-edge-palm

1. Make a fist with ulnar side down, 2. Stretch fingers with ulnar side down 3. Stretch fingers with palm
down; Practice 5 times together with the patient. The patient chooses which hand he/she prefers. Do it
slowly and tell the patient to watch carefully and repeat what you are doing. Practice first 5 rounds, with
verbal help, (eg, say Fist Stretch Palm aloud as you make each movement). Then tell the patient to make the
movements alone.

Instructions:"Now it is your turn to make the three movements, fist-stretch-palm, 10 times in a row. You
don't have to count, | will tell you when to stop”.

Note the number of correct trios from a total of 10; Count carefully but not out loud. Every time a patient
makes a wrong movement, count it as a mistake, even when the patient corrects it halfway.

(10 correct =3;9 correct = 2;, 8 correct = 1;<7 correct =0)
score /3

7.Semantic fluency

Tell the patient to name as many animal as he/she knows in one minute. Note all answers that are given by
the patient. No repetition or variations of words, such as lion-lioness, tiger-tigress; categories are allowed,
(ie, bird and pigeon are both correct). Count the number of animals correctly named. The purpose is that
the patient generates the animals actively, therefore no clues are allowed. When the patient asks whether,
for instance, naming different types of birds is allowed, this may be confirmed. When the patient almost
immediately says he/she does not know any more animals, try to stimulate the patient by saying“there is
still a lot of time left,’but do not give clues. When the patient starts naming things other than animals, do
not correct the patient. Naming other things besides animals is not counted as an additional mistake.

(>25correct=6;20-24="5;15-19=4,10-14=3;5-9=2:1-4=1.0=0)
number of animals correct

score /6

Write down all animals named:

8. Dice

Use 2 cards, one with YES = EVEN, NO = ODD; one with YES = HIGHER, NO = LOWER. Put the correct card
face up next to the explanation of the test and make sure that the other, irrelevant card is out of sight. The
first round (situation 1) is not scored, and the patient is corrected if necessary.

Situation 1: YES = EVEN

Put the card "YES=EVEN, NO=0ODD"on the table and leave it there during the test. Instruction:“Say YES for an
even number on a dice and NO for an odd numbe. When you see a picture of a dice with an EVEN number
of pips, l would like you to say YES, and NO when the number of pips is ODD".

Show the first two examples (3 even and 3 odd dices) and ask the patient“If you see one of these dice, do
you say yes or no?"Tell the patient if the answer is correct or not. If the answer is not correct, explain why.
Itisimportant that the patient says YES or NO and not EVEN or ODD. Show the next two examples (with
only one dice) and ask the patient"if you see this dice, do you say yes or no?"Tell the patient if the answer is
correct or not. If the answer is not correct, explain why.

Then show the patient the following 10 dices. Correct the patient if the answer is wrong.
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Situation 2: YES = HIGHER

With the card "example 1”(dice with 3 pips), the next condition starts. Put the card “YES=HIGHER,
NO=LOWER"on the table and remove the former card.

Instruction:"Now, we change the test a little. When you see a picture of a dice that is higher than the dice on
the page before, you say YES. When the dice is lower, you say NO".

Tell the patient you have an example (use example 1)."Try to remember this dice” (turn the page)‘ls this

YES or NO?"Tell the patient whether the answer is correct or not. If the answer is not correct, explain why.
Continue with example 2 and say “now remember this dice”(turn the page) “Is this YES or NO?"Tell the
patient if the answer is correct or not. If the answer is not correct, explain why.

Then start the test and show all 10 dice one after another. The first response counts and corrections are
not allowed. Do NOT correct when a wrong answer is given. If a patient corrects a wrong answer, it is still
counted as a mistake. If the patient asks for the instruction, the researcher explains but that is counted as
one mistake.

(10 correct = 3; 9 correct = 2; 8 correct =1;<7 correct = 0)
number correct /10
score /3

Visuo-spatial functions

9.Assembling patterns

The patient is shown 5 incomplete patterns and has to choose 2 or 3 shapes out of 4 to 6 possible
alternatives in order to complete the pattern. First practice with 2 figures.

Show the patient example A and give the instruction to choose the shapes that form the pattern.Tell the
patient if the answer is correct or not. If the answer is not correct, explain why and give the correct solution.
Repeat this with example B.Then show the 5 patterns. Do not tell the patient whether the answer is correct
or not. There is no time limit. If the patient corrects a wrong answer, this is not counted as a mistake.

a. b. C d. e

score /5

Memory

10. Delayed recall

Instruction:“Can you name as many as possible of the 10 words that you learned during the first test?”
Underline each word that has been named. When words are named that were not shown, no penalty is
given.When a false answer is changed (eg, king into queen), it is correct.

10 words: butter arm shore letter queen cabin pole ticket grass engine

(10 correct = 5; 8-9 correct = 4; 6-7 correct = 3; 5 correct = 2; 4 correct = 1;<3 correct=0)
number of correct words /10
score /5

Total COGscore /43

Permission for the reuse of this questionnaire was granted by Dr J. Marinus, from the original publication:
Marinus J, Visser M, Verwey NA, Verhey FRJ, Middelkoop HAM, Stiggelbout AM, van Hilten JJ. Assessment of
cognition in Parkinson’s disease. Neurology 2003;61:1222-1228. ©2003 ANN Enterprises, Inc.
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8. Quality of life scales

The most commonly used quality of life scales purposely developed for Parkinson’s disease (PD)
are described in this chapter. In addition, two generic scales that cover relevant health domains
for PD are also presented.

Parkinson’s Disease Questionnaire (PDQ)
39 items (PDQ-39) [1]
8 items (PDQ-8) [2]

Description of scale

Overview These questionnaires assess subjective health status [1], although they
are classified as health-related quality of life instruments [3]. PDQ-39 is
composed of 39 items grouped into 8 subscales

PDQ-8 is the short version of the PDQ-39, with eight items each representing
a PDQ-39 domain. For both scales, responses are scored in a Likert-type scale
from O (never) to 4 (always). Subscale scores are transformed into a 0-100
scale by summing the items'raw scores, dividing them by the maximum
possible raw score, and then multiplying by 100. A Summary Index (Sl) is also
calculated. Higher scores mean lower quality of life

Time to complete the scale: 15 minutes for completing the PDQ-39
Time frame: the month prior to assessment

Self-administered by interview and by proxy evaluations have been also
tested [4]

Specific for patients with PD

Copyright? Owned by Isis Innovation Limited
How can the scale be For obtaining the scales, the manual, and the license: University of Oxford
obtained? (Isis Innovation Limited) www.publichealth.ox.ac.uk/units/hsru/PDQ/

www.isis-innovation.com/licensing/healthoutcomes/
Clinimetric properties of scale in patients with PD

Feasibility Older people and those with more severe impairments could have
difficulties with the response options, and could perceive some PDQ-
39 items as not relevant and the questionnaire as too long [5]. PDQ-8 is
intended to address some of these issues [3]

Dimensionality PDQ-39 appears to be multidimensional but its structure has not been well
established [6]. For PDQ-8, factor analysis has identified a single factor [7]

Acceptability Observed range scores were almost coincident with the possible range for
both scales. No floor or ceiling effects were detected [3]

© Springer Healthcare 2014 91
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Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Internal consistency: satisfactory for PDQ-39 (Cronbach'’s alpha: 0.84 to
0.97), although some items in the Stigma, Social Support, Cognitions,
Communication, and Bodily Discomfort domains showed lower item-total
correlation [1,8]. PDQ-8 internal consistency was also suitable, with lower
indices than PDQ-39 [3]

Inter-rater and test-retest reliability: appropriate for both scales [3,9]

Content validity: reported as satisfactory for PDQ-39, although it lacks some
relevant areas [3]. Not tested for PDQ-8

Convergent: close correlations of with other quality of life and clinical
scales [3,9]

Known-groups: significant differences by Hoehn & Yahr Staging Scale (HY)
stages [1,2,9]

Internal: inter-domain correlations between 0.09 to 0.71 in the case of
PDQ-39 [8]

Predictive: PDQ-39 can predict EQ-5D, Schedule for the Evaluation of
Individual Quality of Life (SEIQOL), and some non-motor symptoms [10,11]

PDQ-39 and PDQ-8 have been widely applied as an outcome measure in
clinical trials, and have been proved to be sensitive to changes in health
status [3,12,13]

Minimal important difference (MID) has been calculated for both scales
[14,15]

Both scales are applicable in patients with PD of both sexes and at all ages.
However, some PDQ-39 items showed differential item functioning (DIF)
by sex and age [6] and older people and those with more impairments can
have difficulties completing the questionnaire [5]

Both scales are available in several languages and have been used in
different cultural settings [3]

Includes dimensions relevant to patients with PD; widely used and
extensively analyzed across different settings and countries; adequate
psychometric properties; responsive to changes. PDQ-8 retains the
satisfactory properties of the PDQ-39 and provides similar information. Both
scales are recommended by the Movement Disorder Society (MDS)-Task
force [3]

They lack some relevant areas for PD; some limitations in reliability;
dimensionality not well established; for PDQ-8, some clinimetric properties
need further analysis
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Parkinson'’s Disease quality of life questionnaire (PDQL) [16]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The PDQL measures quality of life in patients with PD

Itis made up of 37 items, grouped into four domains: Parkinsonian

(14 items) and Systemic (7) symptoms; and Social (7) and Emotional (9)
function. Items are scored form 1 to 5, and the total score is obtained by
summing the item scores (higher scores indicate better quality of life)
Time to complete the scale is 23 + 2.7 minutes [17]

Self-administered questionnaire, although it may also be administered by
interview [18]

This scale was specifically developed for and validated in patients with PD

The scale is published in the original publication, but permission from the
authors is required for its use [16]

Distribution of the scale is done through MAPI: www.mapi-trust.org/
services/questionnairelicensing/catalog-questionnaires

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability
Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Questions are appropriate for PD. The PDQL is potentially applicable across
all PD states, except for patients with significant cognitive impairment [16]

Multidimensional scale. Dimensions were defined according to exploratory
factor analysis [16]. Other studies did not explore the factor structure of the
PDQL

No floor or ceiling effect; skewness within standard limits [8,17,19]

Internal consistency: high for the summary index (>0.90) and mostly
adequate for the domains (>0.65) [8,17,19,20]

Test-retest reliability: no significant differences between two applications
over two weeks [19]; adequate intra-class correlation coefficients and kappa
values for a seven-day comparison [8]

Adequate face validity [9] for PD population

Moderate-to-high convergent validity with other quality of life scales and
related-construct measures such as HY, disability scales and depression
[8,16,17,19,20]. The PDQL showed significant differences by HY stage, and
Schwab & England Activities of Daily Living Scale (SE), and Webster levels
[8,16,19-21]

Satisfactory internal validity [8]

Sensitive to change by exercise therapy [22], unilateral pallidotomy and
bilateral subthalamic nucleus stimulation [23-27]. In 12-month follow-up
studies, most PDQL scores showed significant changes [28], although with
small effect sizes [13,28]. Standardized response mean ranged from 6.31 to
7.80[8,13,20]

There is no information about minimal clinical difference
The scale is available in several languages such as English, Dutch, French,

German, Italian, Portuguese, and Spanish. There are formal validations for
the Spanish [8,17], Dutch [16], and Portuguese versions [19]
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Overall impression
Advantages ‘Recommended’for use in PD by the MDS-Task Force [3]; possesses sound
clinimetric properties; widely used

Disadvantages Some quality of life areas are covered in less depth than the PDQ-38 [9]

Scales for Outcomes in Parkinson’s Disease -Psychosocial (SCOPA-PS) [29]
Description of scale

Overview Assesses psychosocial functioning in patients with PD [29]

The SCOPA-PS is composed of 11 items representing social or emotional
consequences of PD, scored from 0 (not at all) to 3 (very much). Higher
scores reflect greater psychosocial difficulties

Time to complete the scale: not calculated
Time frame: the month prior to assessment
Rater: the patient

Specific for PD
Copyright? Public domain
How can the scale be The scale can be obtained free of charge from the SCOPA website:
obtained? Www.scopa-propark.eu

Clinimetric properties of scale in patients with PD

Feasibility SCOPA-PS has been used for patients with PD of all levels of severity and
with a broad range of disease duration [29,30]

Dimensionality Uncertain: studies have identified a one- or two-factor structure [3,30,31]

Acceptability [tem on sexual problems frequently presents missing values. No skewness,
floor or ceiling effects [29-31]

Reliability Internal consistency and item-total correlations are satisfactory as a whole
[29-33]

Inter-rater reliability: not tested
Test-retest reliability: satisfactory [29,32]

Validity Content validity satisfactory [31]. ltems were generated based on review of
literature. Item reduction phase was performed in a pilot study [29]. It lacks
questions on physical and mental domains
Convergent: high correlation coefficients with PDQ-39, EQ-5D, Clinical
Impression of Severity Index for Parkinson’s Disease (CISI-PD) and Hospital

Anxiety and Depression Scale (HADS), moderate with Medical Outcomes
Study-Short Form 36 (SF-36) and HY [29-33]

Known-groups: SCOPA-PS scores increased with PD severity levels [30,31]



Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Standard error of measurement (SEM) has been determined [30,31,33]

Minimally important change: 8.30 to 9.10 points. Threshold value for a
significant change (smallest real difference and reliable change index) and
threshold values for a clinically meaningful change (effect size, standardized
response mean, responsiveness statistic) were calculated [33]. Change in
SCOPA-PS scores correlated strongly with change in total Unified Parkinson’s
Disease Rating Scale (UPDRS), HADS, and PDQ-39 scores, and reliably
detected 70% of cases that worsened according to the PDQ-39 [33]

No significant differences in SCOPA-PS between men and women [29,30]
Item on sexuality can be problematic for older people

The scale has been validated in the Netherlands, Brazil, Argentina, Ecuador,
Paraguay, and Spain [29-32]

Short and easy questionnaire; sound clinimetric properties; valid and
reliable in different languages; recommended’ scale by the MDS [3]

Evaluates only psychosocial functioning and does not cover all domains of
quality of life a high percentage of missing values for the item addressing
sexual problems

Parkinson’s Impact Scale (PIMS) [34]

Description of scale

Overview

Copyright?

How can the scale be
obtained?

The PIMS measures the impact of Parkinson’s disease on the patient’s
emotional, social, and economic life [34], or the patient’s quality of life [35].
Itis formed by ten items scored in a five-point response scale (from 0=no
change, to 4=severe), and a higher total score indicates more impact on PD

Time frame: No time frame is specified

Time to complete the scale: less than ten minutes [34]
Rated by the patient or the caregiver [36]

This is a specific scale for PD

The scale was published as an erratum to the original publication [37]

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Appropriate for PD population. However, significant cognitive impairment
compromises the scale’s self-administration

Exploratory factor analysis indentified four factors: Psychological, Social,
Physical, and Financial [34]

Good data quality except for item on sexuality; no floor or ceiling effects
and skewness within the standard limits [17]

Internal consistency: high (0.87 to 0.90) [17,34,35]

Adequate test-retest reliability (intraclass correlation coefficient: 0.72 to 0.98)
[17,34,35]

No information on inter-rater reliability
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Validity

Responsiveness &
Interpretability

Cross-cultural
adaptations & Others

Overall impression

Advantages

Disadvantages

EQ-5D [41]
Description of scale

Overview

Copyright?

How can the scale be
obtained?

UIDE TO ASSESSM

Content validity is satisfactory as a whole, although it was criticized for
lacking items related to physical and mental aspects [9]

Adequate convergent validity with HADS, UPDRS, and disability measures,
as well other PD quality of life measures (PDQ-39 and PDQL) [17]

Established know-groups validity by HY stage and fluctuations [17,34,38]

Moderate and high correlations with the rating scale for gait evaluation [39]
and the Parkinson’s disease symptom inventory [40], respectively

Adequate sensitivity to change in a cross-over trial of tolcapone [35]. No
information on minimal important difference

There are studies reporting the PIMS application in India, Canada, and
Ecuador. The bilingual Canadian and Ecuador versions have been formally
validated [17,35]

‘Recommended'scale for quality of life in PD [3]; very short quality of life
scale; sound clinimetric properties

Limited information on responsiveness and interpretability; lacks
information on physical and mental aspects of PD

Assesses health status [41], although it is classified as a quality of life
measure [3]

Composed of 5 item-domains (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression), each with 3 possible responses,
scored from 1 (no problems) to 3 (severe problems). It provides a profile
for the individual (eg, 11211), and can be translated into health scores
(from O=worst possible health, to T=perfect health) for cost-utility analysis.
Additionally, a visual analogue scale (VAS) assesses the self-rated global
‘health state today’on a vertical bar running from 100 (‘best imaginable
health state’) to 0 (‘worst imaginable health state’)

Time to complete the scale: ten minutes
Time frame: day of assessment

Rater: self-administered. By proxy and by interview formats have been
tested [4]

Generic, but successfully validated and applied in patients with PD [3,42,43]
The EQ-5D is owned by the EuroQol Group

Information about how to obtain the EQ-5D is available on the website:
www.eurogol.org

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

It covers relevant health domains for PD and can be used across all PD
stages [42], but may be insensitive in mild PD and in patients with motor
complications [44]

Multidimensional, but its structure has not been tested in PD
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Acceptability Low rate of missing responses [42]
Score distribution: mean (SD) of 0.62-0.73 (0.26) [42,43] for EQ-5D index
Skewness and floor and ceiling effects not reported in PD

Reliability Inter-rater reliability: satisfactory patient vs. caregivers agreement for the EQ-
5D index, but not for three items of the descriptive system [4]

Validity Content validity: not formally tested, although it is deemed to cover relevant
health domains for PD [42]

Convergent: strong correlations with other generic and specific quality

of life scales (PDQ-39/8, SF-36, etc.) and clinical scales (Beck Depression
Inventory [BDI], SE). Low-to-moderate correlations with HY, UPDRS, and Mini
Mental State Examination (MMSE) [42,43]

Known-groups: significant differences in EQ-5D index by depression severity
(BDI), cognitive status (MMSE), motor impairment (UPDRS), and HY stages

[42,44]
Responsiveness & Used in clinical trials, EQ-5D can capture changes in health status over time
Interpretability [3]. The index is more sensitive than the VAS [45]. However, the EQ-5D did

not show changes in a one-year longitudinal study [28], suggesting that it is
best utilized to capture large changes in quality of life

Some responsiveness indices have been calculated [13,45]
No significant differences by sex or age in patients with PD [42]

Cross-cultural Translated into several languages. Normative data for the general
Adaptations & Others population are also available (www.euroqol.org)

Overall impression

Advantages Allows comparisons with other medical conditions; sound clinimetric
properties in patients with PD; widely used as an outcome measure; useful
for econometric studies; recommended’ by the MDS [3]

Disadvantages Some clinimetric properties have not been analyzed in PD; only partially
responsive over time

Medical Outcomes Study-Short Form 36 (SF-36) [46].

Description of scale

Overview Assesses health status [46], although it has been labeled as a quality of life
measure [3]

It consists of 36 questions and gives scores in eight different domains.
Summary scores for physical and mental function can be calculated. A score
between 0 and 100 can be calculated for each domain, as well as for the
summary scales, with higher scores representing better health status. ltems
are scored in a yes/no format and in a five-point scale

Time to complete the scale: 5 to 10 minutes [47]

Time frame:4 week period prior to assessment

Self-rated. Administration by interview has been also tried [48]
Generic, although validated for PD [3]
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Copyright?

How can the scale be
obtained?

Copyright of QualityMetric Incorporated
www.sf-36.0rg/tools/sf36.shtml

Clinimetric properties of scale in patients with PD

Feasibility

Dimensionality

Acceptability

Reliability

Validity

Responsiveness &
Interpretability

Cross-cultural
Adaptations & Others

Overall impression

Advantages

Disadvantages

Some relevant areas in PD are not included and some questions may not be
suitable for patients with PD [49-51]

Multidimensional, but findings do not support the use of physical and
mental scores in PD [51,52]

Missing data and floor and ceiling effects were present in some domains,
particularly in older patients [53,54]. Administration by interview and an
amended version did not overcome this problem [48]

Internal consistency: satisfactory, as a whole, for subscales and total score [54]
Inter-rater reliability: not tested

Test-retest reliability: satisfactory, as a whole [51,55]

Content validity: adequate; some PD-relevant areas are not covered [48,56]

Convergent: high correlation coefficients with other generic and specific
quality of life scales (PDQ-39, EQ-5D) and clinical measures [9,56,571

Known-groups: SF-36 can discriminate between groups of patients based
on disease severity, comorbidity, and disability [49,53,56]

Yes. It has been used as an outcome measure in clinical trials, and it is more
responsive than other PD-specific measures [13,49]

The minimally detectable change (MDC) (IC 95%) values for the SF-36
ranged between 19% and 45% [55]

Missing responses are more likely in older patients with PD [53,54]

Translated and validated into several languages. An improved version for
older patients has been tested [48]

Short; reliable; valid and responsive in patients with PD; recommended’ by
the MDS [3]

Some flaws in feasibility and acceptability; two-domain structure not
supported in patients with PD

Figure 8.1 Scales for Outcomes in Parkinson'’s disease-PsychoSocial (SCOPA-PS)

In this questionnaire, we inquire about problems which you may encounter as a result of your illness in
the areas of (social) activities, contact with other people, and on an emotional level. When answering

the following questions, please think carefully about your personal situation during the past month, and
consider to what extent the situation described actually posed a problem for you. Tick the box next to the
answer which best reflects your situation.

1 During the past month, have you had difficulty with work, household or other chores?

[ Jnotatall [alittle [ Jauite abit [ Jvery much
2 During the past month, have you had difficulty with hobbies, sport or leisure activities?
Dnotatall Dalittle unitea bit Dvery much
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3 During the past month, have you felt uncertain in your contact with others?

Dnotatall Dalitt\e unitea bit Dvery much

4 During the past month, have you had problems getting along with your partner, family, or good friends?
Dnotatall Dalm\e unitea bit Dvery much

5 During the past month, have you had problems in the area of sexuality?

Dnotatall Dalitt\e unitea bit Dvery much

6 During the past month, have you felt more house-bound than you would wish to be?

Dnotatall Dalitt\e unitea bit Dvery much

7 Towhatextent have you had the feeling that you have had to ask others for help too often during the
past month?

Dnotatall Dalitt\e unitea bit Dvery much

8 Towhat extent have you felt isolated and lonely during the past month?
Dnotatall Dalitt\e unitea bit Dvery much

9 During the past month, have you had difficulty when having a conversation?

Dnotatall Dalm\e unitea bit Dvery much

10 To what extent have you felt ashamed of your disease during the past month?

[ Jnotatall [alittle [ Jauite abit [ Jvery much

11 During the past month, have you been concerned about the future?

Dnotatall Dalitt\e unitea bit Dvery much

Permission for the reuse of this questionnaire was granted by Dr J. Marinus, from the original publication:
Marinus J, Visser M, Martinez-Martin P, van Hilten JJ, Stiggelbout AM. A short psychosocial questionnaire for
patients with Parkinson’s disease: the SCOPA-PS. J Clin Epidemiol 2003;56:61-67. © 2003 Elsevier Science Inc.
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