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Background and Purpose. In the outpatient setting, it can be difficult to
effectively manage the complex medical and rehabilitation needs of people with
Parkinson disease (PD). A multidisciplinary approach in the inpatient rehabilitation
environment may be a viable alternative. The purposes of this study were: (1) to
investigate the effectiveness of an inpatient rehabilitation program for people with a
primary diagnosis of PD, (2) to determine whether gains made were clinically
meaningful, and (3) to identify predictors of rehabilitation outcome.

Subjects. Sixty-eight subjects with a diagnosis of PD were admitted to an inpatient
rehabilitation hospital with a multidisciplinary movement disorders program.

Methods. Subjects participated in a rehabilitation program consisting of a com-
bination of physical therapy, occupational therapy, and speech therapy for a total of
3 hours per day, 5 to 7 days per week, in addition to pharmacological adjustments
based on data collected daily. A pretest-posttest design was implemented. The
differences between admission and discharge scores on the Functional Independence
Measure (FIM) (total, motor, and cognitive scores), Timed “Up & Go” Test, 2-Minute
Walk Test, and Finger Tapping Test were analyzed.

Results. An analysis of data obtained for the 68 subjects admitted with a diagnosis
of PD revealed significant improvements across all outcome measures from admission
to discharge. Subjects with PD whose medications were not adjusted during their
admission (rehabilitation only) (n�10) showed significant improvements in FIM total,
motor, and cognitive scores. Improvements exceeded the minimal clinically impor-
tant difference in 71% of the subjects. Prior level of function at admission accounted
for 20% of the variance in the FIM total change score.

Discussion and Conclusion. The results suggest that subjects with a diagnosis
of PD as a primary condition benefited from an inpatient rehabilitation program
designed to improve functional status.
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Parkinson disease (PD) is a pro-
gressive neurological disorder
characterized by insidious on-

set. Despite pharmacological and
surgical interventions, people face a
relentless deterioration in mobility
and activities of daily living (ADL).
The clinical hallmarks of the disease
include rigidity, bradykinesia, tremor,
and loss of postural control. These
impairments lead to a decline in
functional status, so that people with
PD have difficulty performing tasks
such as walking, rising from a chair,
and moving in bed. This decrease in
functional status often results in a
loss of independence and a decline
in quality of life (QOL).

Although a Cochrane review1 of ran-
domized controlled trials (RCTs) re-
ported that there is insufficient evi-
dence to support or refute the
efficacy of physical therapy in PD, a
number of intervention studies have
found positive effects of physical
therapy in addition to medication
therapy (MT) in people with PD of
Hoehn and Yahr stage II or III. A
meta-analysis of 12 studies (RCTs and
quasi-experimental designs) investi-
gating the effects of physical therapy
in addition to MT in people with PD
demonstrated significant summary
effect sizes with regard to ADL (0.40),
stride length (0.46), and walking
speed (0.49).2 A meta-analysis of 16
studies investigating the effects of
occupational therapy for people with
PD revealed significant summary ef-
fect sizes for outcomes classified at
the capabilities and abilities level
(0.5) and the activities and tasks
level (0.54).3 A large-scale RCT (con-
ducted after the Cochrane review)
investigating the efficacy of physical
therapy plus MT interventions in
people with PD revealed significant
differences between groups in the
areas of comfortable walking speed,
ADL, and QOL related to physical mo-
bility.4 Effect sizes in this RCT were
consistent with those reported in the
2 meta-analyses described above.

The impact of rehabilitation may be
greater if implemented in an in-
patient setting. In the outpatient en-
vironment, it becomes increasingly
challenging to make optimal changes
in medication regimens with a brief
visit to the neurologist. Patients’
symptoms become more complex
(dyskinesia, freezing, motor fluctua-
tions, hallucinations, and loss of pos-
tural control) and difficult to manage
as the disease progresses. Observation
time is limited, and neurologists must
rely on patients’ reports for informa-
tion on the type, timing, and duration
of symptoms. The inpatient environ-
ment, however, may be a viable alter-
native in which selected patients with
a primary diagnosis of PD can receive
effective management when they ex-
perience more complex symptoms, a
decline in function, or frequent falls or
are in jeopardy of losing their indepen-
dence. With admission to an inpatient
multidisciplinary rehabilitation hospi-
tal, patients can participate in daily
therapies in an environment that al-
lows continuous monitoring of func-
tional status and medication response
by a team that is knowledgeable about
movement disorders. Although pa-
tients with PD often are admitted to an
inpatient rehabilitation program fol-
lowing an orthopedic, cardiopulmo-
nary, or general medical procedure
(secondary diagnosis of PD), patients
with PD as the primary diagnosis are
not typically referred for inpatient
rehabilitation.

The purposes of this study were to
determine whether people with a di-
agnosis of idiopathic PD as a primary
condition showed improvements in
functional status following partici-
pation in a specialized inpatient
multidisciplinary rehabilitation pro-
gram and to determine whether the
improvements observed exceeded
the minimal clinically important dif-
ference (MCID). In addition, the sub-
group of people who did not have
medication adjustments during their
admission was analyzed separately

to examine changes attributable to
rehabilitation only. This study also
identified the determinants that best
predicted rehabilitation outcome.
We hypothesized that people with
PD would show statistically and clin-
ically significant increases in func-
tional abilities following participa-
tion in an inpatient multidisciplinary
rehabilitation program administered
by a rehabilitation team with exper-
tise in movement disorders. We also
hypothesized that disease duration
and baseline functional status would
be important predictors of rehabili-
tation outcome.

Method
Design and Subjects
A pretest-posttest design was used to
evaluate the effectiveness of a move-
ment disorders program for subjects
who were admitted to an inpatient
rehabilitation hospital with a diagno-
sis of idiopathic PD. Subjects were
admitted to inpatient rehabilitation
from an acute care hospital, home, a
skilled nursing facility, or an assisted
living facility from January 2004 to
December 2006; were diagnosed
with typical idiopathic PD by a neu-
rologist specializing in movement
disorders, according to the United
Kingdom Parkinson’s Disease Soci-
ety Brain Bank’s clinical diagnostic
criteria5; were at least 18 years of
age; and were classified as having PD
of Hoehn and Yahr stages I to V. A
total of 68 subjects who met these
criteria were admitted to the move-
ment disorders program. Baseline
characteristics of the subjects are
shown in Table 1.

Outcome Measures
The primary outcome measure used
to address the study aims was the
Functional Independence Measure
(FIM) total score.6,7 Secondary out-
come measures were the FIM motor
score, the FIM cognitive score, the
2-Minute Walk Test (TMW),8 the
Timed “Up & Go” Test (TUG),9 and
the Finger Tapping Test (FT).10
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The FIM is a widely used measure of
functional status developed specifi-
cally for people in inpatient acute
care rehabilitation facilities. The FIM
comprises 2 sections: motor (13
items) and cognitive (5 items). These
items are rated with regard to the
performance of ADL tasks on a
7-point ordinal scale from a score of
1 (complete dependence) to a score
of 7 (independence), with a maxi-
mum possible total score of 126. The
FIM has well-established reliability
and validity as a generic instru-
ment.6,7 It also has been shown to be
responsive to change following in-
tervention in people who have had a
stroke11 but has not been studied in
people with PD.

The TMW is a safe, simple, and use-
ful measure of walking ability in peo-
ple with PD. Each subject was in-
structed to cover as much distance
as possible on foot in 2 minutes, be-
ing told, “Keep walking until I tell
you to stop.” A tester accompanied
the subject, acting as a timekeeper
and guarding as needed. Light and

colleagues8 demonstrated that sub-
jects with PD walk a significantly
shorter distance (X��88 m [294 ft])
than sex- and age-matched control
subjects (X��182 m [608 ft]).

The TUG is a quick test incorporat-
ing a transfer from a sitting position
to a standing position, ambulation,
and turning, which are frequently
impaired in people with movement
disorders.9 Interrater reliability has
been demonstrated to be excellent
(intraclass correlation coefficient�
.99) using the TUG in people with
PD.12 The subjects were seated in a
chair with arms on the armrests and
were instructed to stand, walk
to a point 3 m (10 ft) away, turn
around, walk back to the chair, and
sit. One practice trial and one test
trial were recorded. The subjects
were allowed to use an assistive de-
vice if necessary. Normative values
for older people range from 10 to 11
seconds without a cane and from
11.5 to 15.2 seconds with a cane.13

The FT was used to measure the
impact of common symptoms of
movement disorders (bradykinesia,
dyskinesia, and tremor) on upper-
extremity function. This measure
was used to determine the impact of
medication adjustments and rehabil-
itation on the upper extremities, par-
ticularly in subjects who were
nonambulatory and unable to partic-
ipate in other assessments. The FT
has been shown to be reliable and
valid.10,14 Two buttons attached to
counters were mounted 30 cm apart.
The subjects alternated tapping of
the buttons with the left hand for 1
minute. The sum of the taps on both
buttons was the result for the left
hand. The test then was repeated
with the right hand.

Intervention
The program used in this study was a
comprehensive, specialized, inpa-
tient multidisciplinary rehabilitation
program. The aim of this program
was to optimize the subjects’ medi-
cation regimens and functional abili-
ties through a team approach. The
movement disorders team consisted
of a consulting neurologist with spe-
cialization in movement disorders,
attending neurologists (at the inpa-
tient rehabilitation facility) with spe-
cialization in neurorehabilitation, a
movement disorders fellow, physical
therapists, occupational therapists,
speech-language pathologists, nurses,
and case managers. Specific assess-
ment and treatment approaches were
developed for this movement disor-
ders program, and staff received reg-
ular in-service education on the
management of PD and movement
disorders.

In addition to the outcome measures
administered at admission and dis-
charge, daily measures (TMW, TUG,
and FT) were obtained at both the
peak and the trough times of the
medication cycle in order to capture
fluctuations in a subject’s status. Al-
though the same therapists adminis-

Table 1.
Baseline Characteristics and Discharge Status of Study Participants

Characteristic Value

Age, y, X (SD) 74.0 (8)

Disease duration, y, X (SD) 10.7 (7.4)

Sex, no. (%) men/women 30 (44)/38 (56)

Race, no. (%) white 66 (97)

Right-handedness, no. (%) 61 (90)

Education, no. (%) �high school/�high school 43 (63)/25 (37)

Hoehn and Yahr stage, no. (%) (n�58)

I 0 (0)

II 1 (2)

III 18 (31)

IV 37 (64)

V 2 (3)

Level of function prior to admission, no. (%) (n�58)

Physical assistance required 22 (38)

No physical assistance required 36 (62)

Discharge disposition, no. (%) discharged to home (n�67) 47 (70)

Length of stay, d, X (SD) 20.8 (7.8)
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tered both the intervention and the
outcome measures, all therapy staff
involved in data collection partici-
pated in multiple training sessions in
order to standardize the administra-
tion of the outcome measures. Dur-
ing weekly “walk rounds,” the inter-
disciplinary team examined the data,
observed subject function, and dis-
cussed overall subject status. On
the basis of this information, deci-
sions regarding appropriate medica-
tion changes were made. An addi-
tional weekly movement disorders
team meeting was held to discuss
subjects’ responses to the medica-
tion adjustments and to examine ad-
ditional data points. Further changes
were made as needed, and this pro-
cess was continued until the subjects
were discharged.

Throughout their length of stay, sub-
jects participated in a combination
of physical therapy, occupational
therapy, and speech therapy for a
minimum of 3 hours per day, 5 to 7

days per week. Therapy was pro-
vided on an individual basis and in a
group format when appropriate. The
components of the intervention
were based on “best evidence” from
the literature.15 These components
included the use of external cueing
to improve gait speed, step length,
and cadence16–18; the application of
cognitive movement strategies to im-
prove bed mobility and transfers19,20;
balance training21; exercises to im-
prove joint mobility22,23 and strength
(force-generating capacity)24; and
voice treatment to improve volume
and clarity of speech.25,26 An over-
view of the components of the in-
tervention is shown in Table 2.
These components were individual-
ized to meet the needs of each study
participant.

Data Analysis
Means, standard deviations, and fre-
quency distributions were calculated
to describe subjects’ baseline char-
acteristics, length of stay, and dis-

charge disposition. The effectiveness
of the specialized inpatient multi-
disciplinary rehabilitation program
was evaluated by comparing admis-
sion and discharge mean scores on
each of the outcome measures de-
scribed above. Parametric statistics
were applied because the data for all
outcome measures were normally
distributed. Two-tailed paired t tests
were conducted with the alpha level
set at .05. A conservative Bonferroni-
adjusted type I error rate (��.007)
was applied to all t tests. The effec-
tiveness of the program was investi-
gated for subjects who participated
in rehabilitation in addition to hav-
ing medication adjustments and for
subjects who participated in rehabil-
itation but whose PD medications
were not changed (rehabilitation
only) during their inpatient admis-
sion. In addition, the clinical signifi-
cance of the improvements observed
was determined on the basis of the
FIM total change scores. An FIM total
change score of �22 has been

Table 2.
Description of the Intervention

Category Description

Functional traininga Rolling from supine position to sitting position and from sitting position to supine position

Transferring from sitting position to standing position, from chair to bed, and from chair to toilet

Dressing and grooming

Balance: reactive and anticipatory within functional contexts

Gait training Walking with external auditory cues from a metronome to optimize gait speed and cadence;
increasing cadence by 10% over baseline and progressing until cadence approaches normal or
until subject reaches maximum capacity

Reducing freezing (context specific: doorways, thresholds, and narrow spaces) with visual cues in
the form of lines on the floor from tape or laser beams

Turning strategies (wide-arc)

Improving adaptation (various walking surfaces, obstacles in the environment, starting and
stopping, and turning head while walking)

Curb negotiation and stair climbing

Range-of-motion, flexibility, and
strengthening exercises

Range of motion (increase trunk extension and rotation)

Stretching (hip flexor, hamstring, and gastrocnemius muscles)

Strengthening (trunk and hip postural muscles and knee and ankle extensor muscles)

Speech exercises Exercises to improve vocal rate control

Exercises to improve phonation

a Functional training consisted of multiple repetitions of task-specific practice conducted in a blocked fashion; complex movements were simplified into
subcomponents and practiced as whole tasks. Subjects actively sought solutions to meet the demands of these tasks.
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shown to be associated with the
MCID in people who have had a
stroke.27 Therefore, in our study, a
change from baseline to discharge of
�22 was considered clinically mean-
ingful, whereas a change of less than
22 was considered too small to be
clinically meaningful.

To determine the relationship be-
tween baseline indices (independent
variables) and treatment outcomes
(dependent variables), we conducted
a univariate analysis with Pearson
correlation coefficients. The following
factors served as predictor (inde-
pendent) variables: age, disease dura-
tion, sex, education level, Hoehn and
Yahr stage, prior level of function
(physical assistance required or not re-
quired for daily bed mobility, transfer
from sitting position to standing posi-
tion, and gait prior to admission, ac-
cording to subject or family report),
PD symptoms on admission (rigidity,
tremor, bradykinesia, postural instabil-
ity, dyskinesia, and speech and cogni-
tive impairments), and baseline status
on each of the outcome measures. The
dependent variable was FIM total
change score (discharge status minus
admission status). A stepwise regres-
sion analysis was conducted to iden-
tify which determinants identified as
significant (P�.20) in the univariate
analysis predicted rehabilitation out-

come. The significance of each vari-
able entered into the regression analy-
sis was determined with a t test, the
significance of R2 was determined
with an F test, and the level of signifi-
cance was set at .05. Colinearity diag-
nostics were applied for each variable
entered into the regression analysis in
order to control for unstable estimates
of entered regression coefficients. All
data analyses were performed with
SPSS Professional Statistics (version
15.0) software (for Windows).*

Results
All Subjects
An analysis performed on the entire
sample of subjects (N�68) revealed
statistically significant improvements
across all outcome measures from
admission to discharge (Tab. 3). The
FIM total score improved by a mean
of 31.5 (95% confidence interval
[CI]�28.0–35.1). The analysis also
revealed mean improvements of
27.7 (95% CI�24.6–30.7) on the mo-
tor section of the FIM, 4.1 (95%
CI�3.0–5.1) on the cognitive sec-
tion of the FIM, 21.0 m (69 ft)
(95% CI�14.7–27.3) on the TMW,
19.8 seconds (95% CI�8.7–30.8)
on the TUG, 19.2 finger taps (95%
CI�13.4–25.0) on the left, and 20.1

finger taps (95% CI�13.6–26.7) on
the right. The mean length of stay
was 20.8 days, with 47 (70%) of the
subjects being discharged to home.

Subjects Without
Medication Adjustments
For 10 of the 68 subjects who had
PD and who were admitted for reha-
bilitation, PD medications were not
adjusted. These subjects received
rehabilitation only. There were sta-
tistically significant improvements
(P�.007) in FIM total score, with
a mean increase of 32.0 (95%
CI�23.4–40.6), in FIM motor score,
with a mean increase of 27.0 (95%
CI�20.1–33.9), and in FIM cognitive
score, with a mean increase of 5.0
(95% CI�2.2–7.8). The TUG scores
increased by a mean of 61.6 seconds
(95% CI�14.3–108.8), a finding that
approached statistical significance
(P�.017). The TMW and FT scores
did not reach statistical significance.

Predictors of
Rehabilitation Outcome
Significant correlations were found
between the FIM total change score
and prior level of function and be-
tween the FIM total change score
and the presence of dyskinesia on
admission. A lower prior level of
function and the presence of dyski-
nesia were associated with less im-
provement in the FIM total score.
Prior level of function accounted for
20% of the variance in the FIM total
change score (Tab. 3). The presence
of dyskinesia did not significantly im-
prove model fit.

MCID in the FIM Total Score
All subjects made gains in the FIM
total score, with a range of improve-
ments from 4 to 75. Forty-eight sub-
jects (71%) showed changes of �22
in the total FIM score, representing
clinically important differences (Fig-
ure). Eighty-three percent of the sub-
jects who did not require physical
assistance prior to admission experi-
enced clinically meaningful changes,

* SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.

Table 3.
Admission and Discharge Scores

Measurea

(No. of Subjects)
X (SD) Scoreb at:

Admission Discharge

FIM total (68) 45.5 (13.7) 77.0 (18.6)

FIM motor (68) 27.1 (10.4) 54.8 (14.0)

FIM cognitive (68) 18.0 (5.6) 22.1 (5.8)

TMW, m (59) 54.6 (38.4) 75.6 (33.8)

TUG, s (58) 49.9 (44.8) 30.1 (24.1)

FT, left (47) 64.9 (24.5) 84.1 (24.2)

FT, right (48) 69.7 (23.6) 89.8 (28.7)

a FIM�Functional Independence Measure, TMW�2-Minute Walk Test, TUG�Timed “Up & Go” Test,
FT�Finger Tapping Test.
b All results were significantly different between admission and discharge for each outcome measure, as
determined with the Bonferroni correction factor (��.007).
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whereas 41% of the subjects who
required physical assistance prior to
admission experienced clinically
meaningful changes.

Discussion
In the present study, we investigated
the effectiveness of a multidisciplinary
movement disorders program in an in-
patient rehabilitation environment for
people with a diagnosis of typical id-
iopathic PD. Most importantly, the re-
sults revealed that people with a diag-
nosis of PD as a primary condition
made significant improvements in FIM
total, motor, and cognitive scores and
in TMW, TUG, and FT scores follow-
ing admission to an inpatient rehabili-
tation hospital. The gains of 71% of
these people exceeded the MCID for
the FIM total score.

Despite a growing body of literature
demonstrating the benefits of exer-
cise and rehabilitation for patients
with PD, it is not part of standard
practice in the United States to refer
patients with PD for rehabilitation
services. Historically, inpatient reha-
bilitation admission has not been
considered for patients with a
chronic, progressive disease such as
PD unless there has been an acute
event, such as a fracture or pneumo-
nia. Despite the inclusion of PD as 1
of the 13 designated medical condi-
tions for which intensive inpatient
rehabilitation services have been de-
termined to be medically necessary
by the Centers for Medicare and
Medicaid Services, patients experi-
encing declines in function related
to their PD typically are not admitted
to inpatient rehabilitation facilities.

The results of the present study dem-
onstrated the benefits of inpatient re-
habilitation for people who had pri-
mary, typical idiopathic PD and who
were admitted as a result of frequent
falling, a decline in functional status,
or difficulty managing their current
environment. As a result of this de-
cline, they were at risk of losing their

independence and requiring addi-
tional care at home or in an institu-
tionalized setting. Despite the
chronic, progressive nature of PD,
most people made statistically sig-
nificant and clinically meaningful
gains from admission to discharge.
This finding suggested the benefits
of systematic pharmacological ad-
justments combined with intensive
rehabilitation and 24-hour monitor-
ing over a mean length of stay of 21
days. The outcomes of the present
study, in which the participants pre-
dominantly had PD of Hoehn and
Yahr stages III and IV, are consistent
with the results of rehabilitation
studies conducted on an outpatient
basis in which the participants typi-
cally had PD of Hoehn and Yahr
stages II and III, suggesting the ben-
efits of rehabilitation in later stages
of the disease.2,4

The improvements observed in the
FIM motor, TMW, and TUG scores
demonstrated changes at the func-
tional level. Although people with
PD are thought to have deficits in
motor learning, they appear to be
able to learn new, more effective
strategies to help improve walking,
rising from a chair, moving in bed,
and performing ADL tasks. Daily
practice of tasks in the present study
allowed multiple repetitions for peo-
ple to learn successful solutions.
Smiley-Oyen and colleagues28 found
that patients with PD were able to
learn and retain 2 different move-
ment sequences following extensive
practice, with the majority of the
changes occurring at between 1 and
2 weeks. In addition, a recent study29

suggested that patients with PD may
benefit more from blocked practice
than from random practice of tasks.
This finding suggested that many

Figure.
Functional Independence Measure (FIM) total change scores above and below the
minimal clinically important difference of 22.
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repetitions of the same task, which
occurred during the inpatient reha-
bilitation admission in the present
study, may have been an important
component of the intervention. In ad-
dition, research suggests that patients
with PD are capable of activating com-
pensatory cortical mechanisms to fa-
cilitate the execution of motor tasks
in the presence of a dopamine deficit
in the frontostriatal motor circuits.30

The external cueing strategies imple-
mented in the present study to im-
prove gait function may have served to
enhance the recruitment of cortical ar-
eas while bypassing the poorly func-
tioning basal ganglia.31 Studies22,24,32

also support the benefits of stretch-
ing, strengthening, and endurance
training for people with PD. Although
these components were included in
the intervention in the present study,
changes in these areas were not ex-
plicitly measured. Therefore, their
contributions to the improvements
made in function are unknown.

We considered whether the gains
made in the present study were
clinically significant in addition to
being statistically significant. The
change score of �22 was associ-
ated with an MCID in people after
stroke.27 However, because this
cutoff score was derived from peo-
ple who had had a stroke, it may
not be the most appropriate cutoff
score for determining clinically
meaningful change in people with
PD. The data from the stroke study
served as a starting point from
which to interpret the clinical rel-
evance of our findings, given the
lack of research on determining
MCIDs in outcome measures used
for people with PD following phar-
macological or rehabilitation inter-
ventions. Given that the gains of
71% of the subjects with PD ex-
ceeded the MCID of 22, it is plau-
sible that the results for a substan-
tial proportion of our sample of
subjects would have continued to

exceed the threshold even if the
cutoff score were higher.

The ability to identify people with
PD most likely to benefit from inpa-
tient rehabilitation would help phy-
sicians and rehabilitation teams tar-
get patients more appropriately. The
value of identifying important deter-
minants of rehabilitation outcome
has been demonstrated for other do-
mains, such as stroke33 and chronic
obstructive lung disease,34 but has
not been investigated for PD. In the
present study, prior level of function
accounted for 20% of the variance
in the FIM total change score. This
result suggests the value of baseline
status in predicting rehabilitation out-
come. Additional studies with larger
samples are needed to further investi-
gate the predictors of rehabilitation
outcome.

There are several limitations of the
present study. The lack of a con-
trol group limited our ability to at-
tribute the improvements observed
specifically to rehabilitation or to
the combination of pharmacologi-
cal and rehabilitation interventions.
Improvements attributable to other
aspects of an inpatient hospital ad-
mission also cannot be ruled out.
However, given the natural history
of the disease, people with PD would
not be expected to show improve-
ments without intervention, particu-
larly given the magnitude of the gains
revealed in our results. In a recent
randomized controlled trial investi-
gating the efficacy of a rehabilitation
program in an outpatient setting,
we found that 38 subjects in a no-
treatment control condition (medica-
tion management only) showed a
mean improvement of only 0.9 m (3
ft) in TMW scores over a 6-week pe-
riod (unpublished data). In contrast,
there was a mean gain of 24 m (80 ft)
over a mean of 20 days in the present
study.

Another limitation of the present
study was the lack of follow-up after
discharge. Although the gains made
were substantial, it is unknown
whether the subjects were able to
transfer these gains to their home
environments. Even if the subjects
were able to translate the gains made
in the rehabilitation hospital to their
home environments, it is unknown
how long these gains were main-
tained. In addition, improvements in
the present study were measured at
the functional level. Changes in QOL
and neurological impairments were
not measured and should be consid-
ered in future studies. Measuring
changes in the brain may also be
important because studies investigat-
ing the impact of exercise in animal
models of parkinsonism have sug-
gested that forced exercise of the
affected limb may reduce the vulner-
ability of dopamine neurons, in part
because of an increase in the avail-
ability of glial cell line-derived neu-
rotrophic factor.35,36 Further re-
search is needed to investigate the
potential neuroprotective effects of
exercise on the progression of PD in
humans during various stages of the
disease process.

Conclusion
The results of the present study sug-
gested that subjects with a primary
diagnosis of idiopathic PD benefited
from a multidisciplinary movement
disorders program in an inpatient re-
habilitation setting. Subjects with a
primary diagnosis of PD (N�68)
showed significant improvements in
FIM total, motor, and cognitive
scores as well as in TMW, TUG, and
left and right FT scores over a mean
length of stay of 21 days. Improve-
ments exceeded the MCID for the
FIM total score in 71% of subjects
with PD. Prior level of function at
admission accounted for 20% of the
variance in the FIM total change
score, suggesting the value of base-
line status in predicting outcome.
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