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ABSTRACT

Parkinson disease (PD) is a chronic progressive neuro-
logical disorder, often resulting in substantial limitation of
function. A number of selfreport and performance-based
measures have been used to quantify change of disease state
or function in people who hivé-PD. These measures have
limitations when used to quantify function in individuals in
the early or mid-stages of PD, especially in people with pre-
clinical levels of functional difficulty. The purpose of this
paper is to (1) review tests and measures currently available
to quantify functional limitations of those with PD; (2) deter-
mine reliability and concurrent validity of a new measure,
the Continuous Scale Physical Functional Performance (CS-
PFP) test applied to those with PD. Participants were 42
independent, community-dwelling adults with idiopathic
PD. Mean (SD) age was 63.7 (11.5); 31.7% were women.

Participants completed self-report measures of function, the

CSPFP, and 3 other performance-based tests (Functional
Reach, Timed Up & Go, 360° turn). Ten participants were
tested twice on the CS-PFF, one week apart. The CS-PFP was
found to be a reliable measure of physical function in the
early and mid-stages of PD (& = 0.95). The CS-PFP correlated
moderately strongly with other self-report measures (eg,
United Parkinson Disease Rating Scale (UPDRS) r = -.62,
p=.0001; Northwestern University Disability Scale,r = .43, p
= .006) and with performance based measures (eg,
Functional Reach,r = .70, p = .0001;Timed Up & Go,r =-.69,
p = .0001). Multivariate analysis showed the UPDRS to be a
predictor of CS-PFP score.The regression model (including
control variables of age, sex, depression, and pain) explained
over 50% of the variance in CS-PFP; age and UPDRS scores
were the significant predictors. The CS-PFP is a reliable and
valid measure for determining physical function in individu-
als who are in the early and mid-stages of PD. This scale
identified substantial functional decline to a greater extent
than other scales specific to PD.
INTRODUCTION :
Parkinson disease (PD) is a chronic progressive neuro-
logical disorder, often resulting in substantial limitation .of

functional activity. Limitations may be reiatively mild ini-
tially; however, as the disease progresses, limitations may be
substantial, interfering with basic daily activities (eg, getting
out of bed, getting up from the seated position)' as well as
household activities (eg, doing laundry, cooking) and par-
ticipation in societal activities. While functional limitations
associated with PD are easily identified later in the disease,
they are less easily quantified in the early phase after diag-
nosis. Quantification of subtle functional limitations may
-enable objective identification of physical limitations that
should be treated early in the disease to delay the onset of
disability. Objective quantification also provides a means to
monitor the benefits of physical therapy. This article
reviews available tests of physical function for individuals
with PD, with particular emphasis on tests of functional lim-
itation. It also examines the reliability and validity of a new
measure applicable for research and clinical purposes.

AVAILABLE MEASURES FOR QUANTIFYING FUNC-
TIONAL LIMITATIONS '

A number of options exist for quantifying functional
activity in people with PD. These include self-report and
performance-based measures, as well as measures that com-

-bine both approaches. Each measure has strengths and
limitations.? Hoeymans and colleagues® suggested that per-
formance testing may be complementary to self-report, as
both may measure different constructs. Self-report measures
identify the individual’s usual performance. Responses can
be provided by the individual or the care-giver/significant
other. Performance-based measures permit the examiner to
observe and score a task from a variety of perspectives,
including successful completion, efficiency (eg, time, dis-
tance, amount of assistance), and the quality of the
performance (eg, observation of strategies). Performance-
based measures typically have task constraints, so that the
individual cannot use adaptive strategies to overcome
impairments. Thus performance-based measures may iden-
tify impairments before actual functional losses ensue.? The
period of time before overt functional loss occurs has been
referred to by Fried as ‘preclinical disability.*
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Both self-report and performance-based measures have
been used to examine function in people with PD. Some
key examples will be found below.

PD-specific Measures

A number of disease-specific measures exist for individ-
uals with PD. These frequently involve a combination of
self-report, physical examination, and in some cases, perfor-
mance-based measures. The Hoehn and Yahr scale® was one
of the first tools developed to quantify disease state in peo-
ple with PD. This 5-item scale categorizes individuals based
on signs and symptoms, balance, and functional depen-
dence. The scale was subsequently modified to include
additional gradations that more clearly identify onset of bal-
ance dysfunction.’

The Northwestern University Disability Scale (NUDS)Y’
and Modified Schwab and England Activities of Daily Living
Scale (S&E)® were designed to measure observed physical
function. The NUDS scores walking, dressing, hygiene, and
speech (0-10) and eating and feeding (0-5). The S&E pro-
vides an estimate (10% increments) of overall functional
difficulty from complete independence to vegetative func-
tion. Both tests examine ‘functional limitations’ as defined
by disablement models.®>® Neither scale discriminates sub-
tle differences within the range between ‘no difficulty’ and
‘just beginning to experience difficulty; nor are they
designed to detect improvements of efficiency or quality of
movement. The Columbia University Rating Scale (CURS)"
and Webster Rating Scale (WRS)' obtain information by
selfreport and physical examination. The categories for
these tests range from no problem to maximum difficulty
(with ranges from 04 or 0-3 respectively). Both scales
include questions that relate to functional ability (eg, gait,
rising from a chair) and questions related to impairments
(eg, rigidity, tremor).

Although the above scales have been used for some inter-
vention studies,” relatively little testing of psychomotor
properties has been reported. There is inconsistency across
time for the responses among various scales." This is not
surprising, given that each scale includes different combina-
tions of measures of impairment and functional activity.

The Unified Parkinson Disease Rating Scale (UPDRS)
was developed by a committee of neurologists to overcome
some of the difficulties with existing measures.®” The
UPDRS relies on a combination of patient report (eg, bed
mobility, transfers) and direct examination (eg, rigidity, pos-
ural instability) with 2 performance-based measures
sit-to-stand and gait). The UPDRS provides a total score as
well as 4 subscores: mentation, behavior, and mood; activi-
ies of daily living (ADL); motor examination; and
somplications of therapy. In addition, the UPDRS includes a
modified Hoehn and Yahr stage of disease. The UPDRS, in
:ontrast to earlier scales, has undergone substantial testing
ncluding testing of reliability,'*'® and has become the stan-
lard for evaluation of effectiveness of pharmacological and
urgical procedures.

The UPDRS has several limitations with respect to mon-
itoring changes associated with physical intervention. First,
the subscores do not clearly differentiate among categories
with respect to disablement models. For example the motor
subscale, predominantly is based on impairments associated
with PD (eg, rigidity, tremor), but also includes several ques-
tions that relate to function (i, rising from a chair and gait).
Conversely, the ADL subscale, designed to measure aspects
of physical functional ability, also includes impairments (e,
tremor and sensory complaints). It can be difficult to use
the subscales specifically to differentiate between and cor-
relate among impairments and function.

The items of the UPDRS are not designed to detect clin-
ically important but relatively subtle changes in task
performance. The gradations in the UPDRS lack sensitivity
to detect changes in speed, stability,and overall efficiency of
movement that are likely to occur with appropriate physi-
cal intervention in the earlier stages of PD. This period of
time, before the individual exhibits overt disability, may be
when physical intervention can be most effective as an
adjunct to pharmacological approaches to maintaining
function. Furthermore, there are limitations to linearity in
UPDRS scaling. For example, not walking at all may be
more than 2-fold worse than walking with some difficulty.

The Duke University Parkinson Disease Rating Scale
(DUPRS)"” was developed to address some of these issues.
The DUPRS was constructed with 3 distinct subscales:
impairments, functional limitations, and behavior/mood.
The items on the scale were constructed to have greater
sensitivity to early problems associated with PD because of
its intended use for those in the early and rnid-xstagcs of the
disorder (as opposed to throughout the disorder). This
scale, like the UPDRS, relies on a combination of patient
report, direct examination, and performance. Reliability and
validity are good although sensitivity to change has not yet
been reported.”

Thus many PD-specific measures have only limited test-
ing of reliability and validity.” Others, though better tested
(eg, UPDRS) do not have the adequate sensitivity to detect
relatively subtle, yet potentially meaningful changes in func-
tion. The available measures only examine issues related to
individual performance of basic ADL (eg, bed mobility, get-
ting up from the seated position, gait). None of these
measures examine more complex instrumental ADL (eg,
doing laundry, cooking). Assessment of function using these
PD-specific measures may therefore substantially underesti-
mate the functional impact of PD on the individual. Finally,
the available measures seek to quantify functional limita-
tions as opposed to functional ability. When examining
individuals with preclinical disability, it' is importint to
quantify declining ability as opposed to- disability.

Generic Performance-Based Measures

Several general performance-based measures have been
used in the assessment of individuals with PD. These
include the Functional Reach,® 360° Turn,® Six Minute
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Walk,” Two Minute Walk,? Timed Up & Go,” and a battery
of balance-related measures including steady standing,
response to self-initiated perturbations, and response to
unexpected perturbations to the body’s center of mass.?
Available evidence demonstrates that test-retest and
inter-rater reliability can be good to excellent for perfor-
mance-based measures applied to individuals in early and
mid-stages of PD.*** Reliability may be enhanced by testing
individuals at the same time of day relative to taking of med-
ications.”

Only limited information is available regarding the valid-
ity of these measures or their responsiveness to change.
Smithson et al demonstrated that a small battery of tests (ie,
tandem stance, single-limb stance, functional reach, and

shoulder tug tests) has adequate sensitivity to discriminate

between people with PD whé fall and those who do not
have a history of falls.? Schenkman and colleagues demon-
strated significant improvements in Functional Reach and
360° turn following an intervention specifically designed to
improve spinal range of motion and hypothesized to
improve function.”

These performance-based measures, as well as other
selected measures of gait and balance, have been used to
evaluate interventions with individuals who have PD.»>*
There are, however, limitations. First, individuals in early
stages of PD may have a wide variety of impairments and
functional limitations. Some individuals have more difficulty
with bed mobility and transfers but have good balance and
gait, while others have particular difficulty with balance yet
be able to perform bed mobility or transfers with ease.
Hence single item tests may underestimate functional
improvements when applied to a group of individuals.

Secondly, an individual may perform at or above the ceil-
ing when carrying out specific tasks in isolation, though the
same individual may have difficulty carrying out the task in
context of a series of typical daily routines. For example, an
individual may have good endurance (measured by the Six
Minute Walk test) or good balance (measured by Functional
Reach) when these measures are administered in isolation,
but might perform less well on the same measures when

administered in context of a number of activities carried
out sequentially. Thus, use of a single outcome measure (eg,
related to gait or balance) may overestimate an individual’s
usual ability and may underestimate improvement with
intervention. For these reasons, the existing performance-
based measures may substantially underestimate the
benefits of physical intervention for individuals, especially
in the early stages of PD when limitations to activities are at
a subclinical level. Reliable, valid measures are needed that
are sensitive to changes in functional ability of groups of
individuals who are in relatively early stages of PD and may
in fact have subclinical levels of disability. Such measures
are needed, both for experimental investigations and for
routine clinical practice.

Thirdly, performance-based measures are geared toward
identifying functional limitations as opposed to characteriz-
ing functional ability. Thus by their very nature, they are
likely to have ceiling effects for those who are at the cusp
of disability but are not yet disabled (ie, for preclinical dis-
ability).

The Continuous Scale, Physical Functional
Performance Test

The Continuous Scale, Physical Functional Performance
Test (CS-PFP) was developed to overcome these limitations
of measurement for those at the threshold of functional
decline.®® This performance-based measure of physical
function quantifies 16 common functional activities, includ-
ing making a bed, unloading groceries, climbing 3 steps
onto a platform while carrying luggage (simulating getting
onto a bus), and getting up and down from the floor. Tasks
are quantified using time alone, time and weight, or distance
(Table 1).The instrument is divided into 5 subscales includ-
ing upper body strength and flexibility, lower body
strength, balance and coordination, and endurance.

The CS-PFP was designed to characterize an individual’s
functional ability. Therefore, the test was designed to with-
stand floor and ceiling effects when used with individuals
that range from ambulatory individuals who live in more
supported, assisted living environments to high functioning

Table 1.. Tasks Included in the CS-PFP and Measures Used to Quantify Performance

{303 TR -,;.vi' !) T T = & &j’&ﬁ?’é‘@“’ = ‘,v‘u .;'. cpmans
A5 L SAPEG S I R CHE O T
Carry pan of weights Time Sweep floor Time Suitcase onto ‘bus platform’ | Weight
Weight Time
Pour water from jug Time Laundry from washer to Time Carry groceries Time
Weight . dryer Weight
Put on jacket Time Laundry from dryer to Time Six Minute Walk Distance
clothes basket .
Fasten shoe strap Time Make bed Time | Climb stairs Time
Pick up scarves from floor Time Vacuum floor Time
Reach item on shelf Distance Get up from floor Time
Open fire door Time !
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athletic older adults. The CS-PFP quantifies the individual’s
performance of typical household activities, beginning with
easy tasks and becoming progressively more difficult. Tasks
are quantified by time alone, time and weight, and distance.
For each task, the individual chooses the amount of weight,
speed, and distance covered, so that tasks are performed at
his or her perceived capacity. (The scoring algorithm takes
into account both the weight carried and time to complete
the task.) Tasks are performed consecutively, thus the CS-
PFP measures the cumulative effect of functional
performance. While he or she may be able to perform any
one task easily, it may be more difficult to perform all tasks
consecutively. In summary, the CS-PFP quantifies an indi-
vidual’s difficulty with overall endurance and efficiency for
function, as opposed to simply measuring ability to com-
plete particular tasks. A detailed description of the CS-PFP,
including specifications for the lab, data collection, and
scoring, is available on the world wide web.*®

The CS-PFP has high test-retest reliability, validity, and
greater sensitivity to change than measures such as the SF-
36 and Six Minute Walk.*! Thus this test is ideally suited to
identify functional ability as well as subclinical functional
improvement or decline of individuals who have PD.
Furthermore, the CS-PFP can be used with individuals who
are experiencing considerable functional difficulty, and
recently a modified version has been validated for individu-
als who use a wheel chair for mobility.> Thus the CS-PFP
potentially can be used longitudinally across a wide spec-
trum of PD from subclinical decline to dependence in some
functional activities.

The purpose of the present investigation was to exam-
ine the applicability of the CS-PFP to those with early to
mid-stage PD. Specifically we examined test-retest reliabil-
ity for measures obtained a week apart as well as
concurrent validity of the test by comparison with mea-
sures typically used to quantify function of individuals with
PD.

METHODS
Study Design :

A cross-sectional design was used with data collected
during a single test session.

SUBJECTS

Participants were recruited into the study from the prac-
tice in the Movement Disorders Clinic at Duke University
Medical Center of one of the investigators (BS) and from the
PD database at the Aging Center, Duke University Medical
Center.Those in the PD database were individuals who had
participated in prior intervention and quality of life studies.

Participants were included in the study if they had PD,
were in early to mid-stages of PD (1-3 of the Modified
Hoehn and Yahr scale),® ambulated independently, lived in
the community, and consented to participate. They were
excluded if they had a score of less than 23 on the Folstein
Mini-Mental State exam* or had other disorders (eg, stroke)

that interfered with their functional ability. Participants
signed an informed consent, approved by the Duke
University Institutional Review Board.

RATERS

The clinical examination of the participants was. per-
formed by either a neu'rologist (BLS) or a geriatrician
(TMC). Prior to data collection, raters scored several
patients independently and compared results to assure con-
sistency in rating. The CS-PFP tests were administered by 1
of 2 physical therapists (MS and a research assistant). Prior

" to data collection, the research assistant was trained and

then tested 10 participants with MS to assure consistency.

PRIMARY OUTCOME MEASURE

The Continuous Scale, Physical Functional Performance
Test (CS-PFP)®* was used as the primary outcome measure
of overall physical functional ability. The tasks are per-
formed sequentially, providing a realistic measure of
movement efficiency and ability to accomplish sustained
activity. Reliability and validity of the CS-PFP have been
established for community-dwelling adults without specific
diseases as well as with residents in long-term care facili-
ties.” Test-retest correlations ranged from 0.92-0.99, and
internal consistency was high (Cronbach’s alpha 0.74-0.97).
Sensitivity to change in function has been demonstrated
during a 6-month comparison of exercise versus usual care
(including community dwellers and residents in long-term
care facilities). In an exercise intervention study of healthy
community-dwelling older adults, the CS-PFP was sensitive
to improvement, suggesting that this measure is sensitive to
subclinical disability.* Participants completed this test in 45
to 70 minutes, depending on their functional ability.

PD-SPECIFIC MEASURES

The UPDRS was used to characterize overall disease-
state.*'>'* The total score and the Motor Exam and ADL
subscales, were used for comparison with the CS-PFP.The
modified Hoehn and Yahr scale, which is included with the
UPDRS, was used to stage the participants. The NUDS’ and
the S&E® were used as comparison measures of function.

Generic Measures for Comparison

Three performance-based measures of physical ability
also were used for comparison: Functional Reach, 360"
turn, and Get-Up-and Go. These measures were chosen
because of their relationship to known functional limita-
tions associated with PD and because data are available
demonstrating reliability.

The Functional Reach test* provides a measure of bal-
ance control, is predictive of falls,” and can be used reliably
with individuals who have PD.® Participants performed 2
practice trials and 3 test trials.

The number of steps and time to complete the 360°
turn® was chosen because of patient’s specific difficulty
turning while standing. This measure is sensitive to change

R e
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in people with PD who are undergoing physical interven-
tion.” Participants completed 1 practice and 2 trials in each
direction. Only data from turns to the right are reported in
this study.

The Timed Up & Go Test (TUG) test? was chosen
because it incorporates 3 critical elements of movement: a
transition from sitting to standing, walking, and turning
while standing. Reliability has been demonstrated for use
with people who have PD.?* Participants completed 1
practice and 2 test trials. '

GENERAL MEASURES TO CHARACTERIZE THE SAMPLE

Age, sex, weight, height, and general demographic infor-
mation were obtained by questionnaire. The Folstein
Mini-Mental State exam® was used to determine cognitive
status for purposes of inclusion. The West Haven Yale
Multidimensional Pain Inventory (WHYMPI)*” was used to
determine pain. This 30-item questionnaire is based ona 7
point Likert scale (from none to extreme). Scores range
from 0-180. The CES-D* was used to characterize depres-
sion. This 20-item scale is scored from 1 (rarely - less than
one day) to 4 (often - 5 or more days) with scores ranging
from O to 60.

PROTOCOL

Individuals who agreed to participate in the study were
mailed a packet of questionnaires within a week of their
appointment. They brought completed questionnaires
(CES-D, WHYMPD) with them to their appointment. On
arrival, they signed an informed consent form. They then
were evaluated by a TMC or BLS to determine their cogni-
tive status (Folstein) and overall disease-state (UPDRS,
NUDS, S&E, and Hoehn and Yahr scales). Those who were
evaluated by the neurologist at the Movement Disorders
Clinic completed the study evaluation within 1 week for
other measures; those who were evaluated by the geriatri-
cian completed all evaluations on the same day. A research
assistant reviewed the questionnaires for completeness
after which he or she administered the CS-PFP followed by
the other performance measures. The total test time was
approximately 2 hours. In a few cases, participants were too
fatigued or did not have time to complete all tests. In those
cases, the performance tests other than the CS-PFP were
omitted. The first 10 participants came back for a second
test session for test-retest reliability of the CS-PFP, one week
after the initial examination.

DATA ANALYSIS

Descriptive statistics were determined for all variables.
Test-retest reliability was determined for 10 of the partici-
pants, using the kappa statistic. Bivariate correlations
(CS-PFP with other measures of PD) were performed using
the Pearson’s Correlation Coefficients for coritinuous vari-
ables and Spearman Correlation Coefficient for categorical
data.® The findings were interpreted using guidelines of the
APTA (e, 0.80 or greater - fairly strong, 0.6-.79 - moderate

and 0.2-59 - weak correlations).* Analysis of variance
(ANOVA) was used to determine differences in CS-PFP
scores by stage of PD.*” Differences were further examined
using Tukey’s post hoc analysis.

Regression analysis® was used to examine the relative
contributions to variance in CS-PFP score. For the regres-
sion analysis, the outcome variable was CS-PFP score. The
predictor variable was UPDRS score (or subscore) and the
control variables were age, sex, depression (CES-D), and
pain (WHYMPID). Age and sex were chosen because of their
known influence on function;” pain and depression were
included because of their influence on disability and func-
tion and because these -impairments commonly are
associated with PD.®# Age and sex were entered into the
model first, followed by depression, and then by pain and
the UPDRS score.

RESULTS

Forty-two individuals participated in this study (Table 2).
Participants were nearly equally divided between Hoehn
and Yahr Stages 1 and 1.5 (combined), 2, 2.5, and 3. The
mean age was 63.7 (11.5) and 31.7 % were women.
Depression was relatively low in this sample, although pain
was moderate for some participants. Regarding comorbid
conditions, 20% had cardiovascular disease (angina, prior
myocardial infarct, hypertension), 17% had arthritic condi-
tions, 7% had diabetes mellitus, 5% had pulmonary disease,
and 5% had a history of breast cancer. Regarding medica-
tions for PD, 70% were on Sinemet™  58% on Eldepryl™,
54% on Dopamine agonists, and 4% were not taking PD
medications.

Table 2. Characteristics of the Sample, n= 42 (mean, SD, unless noted) ‘

General Characteristics
Sex (% female) 31.7

mean (SD) range
Age (years) 63.7 (11.5) 41-87
Height (cm) 173.7 (84) 156.2-192.0
Weight (kg) 80.8 (20.5) 53.2-118.4
CES-D (20-80) 10.8 (5.6) 4-23
WHYMPI (0-180) 48.5 (27.9) 23-128

Characteristics of the sample were examined further
using several standard PD-specific measures of function -
(Table 3). Overall the sample had relatively mild PD, consis-
tent with the finding that three quarters were in Stage 2.5
of Hoehn and Yahr or less. Performance-based measures
were obtained for a subset of participants, n=34 (Table 3).
Not all participants could be scheduled or had the
endurance to complete the functional testing. The mean
(SD) CS-PFP score for these participants was 47.6 (15.6).
On average the sample had little problem with balance con-
trol (as indicated by their functional reach distances, mean
(SD) = 16.3 (3.3) inches), but had more difficulty with effi-
cient performance of more complex movements as
indicated by the time to complete the Timed Up & Go (18.6
[6.0]) and the steps in the 360" Turn (14.8 [6.5]).
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Table 3. PD State and Functional Ability of the Sample (1nean, SD,
unless noted)

PD Specific Measures (n = 42)

Hoehn & Yahr (number) ]

Stage 1/1.5 13

Stage 2 10

Stage 2.5 8

Stage 3 11

Mean (SD) Range

H &Y Total (0-5) 2.07 (.79) 1.5-3
UPDRS Total (0-142) 29.7 (14.0) 8-58
UPDRS Motor (0-56) 15.0 (7.1) 3-32.
UPDRS ADL (0-52) 114 (5.5) 2-25
Northwestern (0-50) 40.7 (5.6) 26-49
Schwab & England (0-100)

85.8 (9.3) 60-100

General Performance-Based Measures (n=34)

Functional Reach (inches) 16.34 (3.3) 43-21.2
Timed Up & Go (sec) 1865 (5.96)  13.1-47.3
360" Turn to right (steps) 14.8 (6.5) 10-49
360" Turn to right (sec) 8.21 (6.01) 4.73-41.06°

Participant function was examined using the CS-PFP
(Table 4). The CS-PFP total score was 44.3 (17.6) while sub-
scores generally fell around or below 50. The lowest
subscores were for balance/coordination and lower body
strength (below 40) while the highest subscores werte for
upper body strength and flexibility (above 50).

Table 4. Continuous Scale Physical Functional Performance (CS-
PFP) scores (mean, SD)

mean (SD) range
CS-PFP (n=42; 0-100)

Total score 44.3 (17.6) 4-75
Upper body strength 55.7 (19.9) 1496
Lower body strength 39.3 (19.7) 1-75
Upper body flexibility 54.7 (19.2) 9-88
Balance/coordination 38.5 (16.8) 1-71
Endurance 44.1 (18.4) 1-75

To examine test-retest reliability, 10 of the 42 partici-
pants were tested on 2 occasions, 1 week apart. Test-retest
reliability was excellent with a Kappa of 0.95.

Several approaches were used to examine the validity of
the CS-PFP. First, the total CS-PFP score was compared to
other measures of function using Pearson’s Correlation
Coefficients (Table 5). The results indicated moderate
(UPDRS, S&E, Hoehn and Yahr) to weak (Northwestern) cor-
relations with the comparisons scales. Likewise, results

Table 5. Bivariate Associations Between The Total CS-PFP Score
and Other Measures of Physical Function (r, probability)

PD-Specific Measures (n = 42)

UPDRS -.62 (.0001)
NUDS .43 (.006)

S&E .72 (.0001)
H&Y -.69 (.0001)

General Performance-Based Measures (n = 34)

Functional Reach .70 (.0001)
Timed Up and Go -.68 (.0011)
360 turn (steps) -.54 (.0009)
360 turn (time) -.53 (.001)

indicated moderate (functional reach, timed up and go) to
weak (360° turn) correlations with the performance-based
measures.

Next, the CS-PFP scores were examined for group differ-
ences by the Hoehn and Yahr score (Table 6). The ANOVA
revealed a significant group effect (F= 12.30, p < .0001).
Tukey’s post hoc analysis revealed differences in perfor-
mance on the CS-PFP between those in Hoehn and Yahr
stage 3 with those in all other stages (2.5, 2,and 1).

Table 6. Comparison of CS-PFP Scores by Stage of PD (mean, SD)

Stage n CS-PFP Total

1 13 55.75 (12.06)
2 10 50.90 (13.18)
2.5 8 41.75 (13.28)
3 11 25.36 (12.68)

Finally, regression analysis was used to examine the rela-
tive contributions of age, sex, pain, depression, and
disease-state to performance on the CS-PFP. Three models
were tested, using the UPDRS total score, Motor Subscale,
and ADL subscale respectively (Table 7). Results of the 3
models were essentially the same: the model explained 41%
of the variance when age, sex, and depression were entered
into the model. The addition of pain and UPDRS (total or
subscore) added an additional 10% or more, so that the full
model accounted for over 50% of the variance. Age and
UPDRS score (or subscore) were the significant contribu-
tors. Sex also contributed significantly to the mode! when
the motor subscale was used, but not in the other 2 cases.

Table 7. Regression Analysis Identifying Relative Contributions to

- CS-PFP
Model tested with Model tested with UPDRS  Model tested with
UPDRS Total Motor Subscale ADL Subscale
R =529,p<.0001 R =56.7,p<.0001 R = 54.47, p < .0001
Yariable  Parameter P Parameter P Parameter P
estimate estimate’ estimate
Age -.56 014 -.46 .038 -.65 .005
Sex -8.8 06 -9.9 031 -7.298 A2
CES-D .345 46 .39 38 .09 84
Total pain  .265 26 -12 22 072 49
UPDRS -562 009 -1.036 02 -1.187 02

An examination of parameter estimates indicated that
the UPDRS motor and ADL subscales contributed almost
twice as much to the variance in the CS-PFP score as did the
total UPDRS score. For example, a change of 10% on the CS-
PFP is predicted to result in a change of 10 unit on the ADL
or motor exam subscores, while a 10% change on the CS-
PFP is predicted to result in a 5 unit change on the UPDRS
total score.

DISCUSSION

The results of this investigation showed that the CS-PFP
is a reliable and valid measure that can be used to quantify
physical functional ability of individuals relatively early in
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PD. The sample for this study was comprised of individuals
who lived in the community. They were largely without
depression (CES:-D of 10.8, SD 5.6), contrary to other
reports of community-dwelling adults with PD. Some of the
participants had relatively strong pain as indicated by their
scores on the WHYMPI (48.5,SD 27.4). Overall, they had lit-
tle functional difficulty in comparison to individuals with

PD as a whole, as demonstrated by their scores on the

UPRDRS, S&E, and NUDS. .

The results for the CS-PFP revealed a strikingly different
picture with regard to function. The mean score for partici-
pants in this study was low when compared to data for
community-dwelling adults without disease.” For example,
Cress and colleagues® reported a total CS-PFP score of 55.3
(1.5) for a sample of individuals without PD who were 70
years or older (mean age, SD of 75.6 [3.6]). The mean CS-
PFP score for this sample of individuals with PD (age 63.7
[11.5]) was 44.3 (17.6). Furthermore the mean CS-PFP
scores for this sample was above the mean reported score
for people with self-reported limitation living in long-term
care (LTC) communities (CS-PFP total 26), was similar to
those without self-reported limitation living in retirement
communities (CS-PFP total 46), and was less than that of
individuals living independently in the community (CS-PFP
total 57).* Furthermore, the CS-PFP scores were signifi-
cantly different for those in Stage 3 of Hoehn and Yahr
(25.36 [12.68)]), compared with individuals in earlier stages
(55.75 [12.06] to 41.75 [13.28]).Those in Stage 3 of Hoehn
and Yahr were more comparable to individuals living in LTC
communities who had self-reported functional limitations.
Thus this sample of individuals, who were on average over
10 years younger than the community dwelling adults with-
out PD, demonstrate considerably lower physical functional
ability as indicated by the CS-PFP.

The CS-PFP subscores suggested that individuals with
PD were most impaired for lower body strength, balance
and coordination, while upper body strength, upper body
flexibility, and endurance were relatively less impaired. This
finding is consistent with the definition of Stage 3 of Hoehn
and Yahr, which includes “inability to catch oneself in
response to postural perturbation,” an indication of diffi-
culty with balance. Approximately one quarter of the
sample was in Stage 3, perhaps accounting for the finding
that the balance/coordination subscore was the lowest CS-
PFP subscore for this sample.

Test-retest reliability of the CS-PFP scores were high
with Kappa = .95. This result is consistent with reports of
community-dwelling adults without specific disorders in
which test-retest correlations were between the 0.92-0.99.%
Together with other data in the literature,**#% the high reli-
ability obtained with a single measure of the CS-PFP
emphasizes the consistency of performance that can be
obtained with those in the earlier stages of PD.

The validity of the CS-PFP was established from several
perspectives. First, scores on the CS:PFP correlated moder-
ately with other measures typically used to characterize PD

(ie, UPDRS, NUDS, S&E), demonstrating concurrent validity
for this measure. Similarly, the total CS-PFP score correlated
moderately with most of the general measures of physical
performance.

More revealing were the results of the regression analy-
ses. The models tested explained over half the variance in
the CS-PFP scores, with age and UPDRS (total or subscore)
as the significant contributors. Other factors (eg, motiva-
tion, general health, preferred work rate) most likely
contribute significantly to the remaining variance, although
these issues were not investigated in the present study.

The parameter estimates also demonstrate that PD
symptoms contribute significantly to CS-PFP score.
According to the parameter estimates, a 10% difference in
CS-PFP score is equivalent to a 5.6 point difference in total
UPDRS score. Similarly;a 10% difference in CS-PFP score is
equivalent to 10.4 or 11.9 difference in UPDRS motor or
ADL subscore, respectively. That the parameter estimate
was higher for the 2 subscores than for the total score is
consistent with the fact that the subscores are more closely
related to function while the total score incorporates issues
related to mentation /behavior/mood and complications of
therapy.

Previous studies have established that the CS-PFP is a
robust and sensitive measure of change in community-
dwelling adults without specific disorders, even when the
individuals tested do not exhibit functional difficulties.®*
To fully evaluate the efficacy of the CS-PFP as an outcome
measure for individuals with PD, it will be necessary to
determine the sensitivity of this measure to change for
those in early and mid-stages of the disease.

In summary, results of this preliminary investigation sug-
gest that the CS-PFP has utility for quantifying functional
activity in people in the early and mid-stages of PD
(Modified Hoehn and Yahr Stages 1-3).The results highlight
the considerable physical functiona! decline of individuals
even in the early and mid-stages of PD. The sensitivity of this
measure for high functioning individuals without PD?* sup-
ports use of this test with individuals who are at the cusp of
functional decline, as well as individuals who have com-
menced progressive decline in movement and function.
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