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Abstract

Objectives: To compare the effects of inpatient enhanced multidisciplinary care (EMC) and multidisciplinary rehabilitation (MR)
on the symptoms and quality of life (QOL) of patients with Parkinson disease (PD) and to clarify the relation between reduction in
symptoms and the improved QOL. Methods: This study was a quasi-randomized controlled (alternate allocation), assessor-
blinded, single-center study. We recruited 80 patients with idiopathic Parkinson disease, Hoehn and Yahr stage 2 to 4, on stable
medication. Patients were included in an EMC or MR group. Both rehabilitation programs were performed for 8 weeks (17 h/wk).
Main outcome measures were Parkinson’s Disease Questionnaire-39 and Unified Parkinson’s Disease Rating Scale. Results: The
EMC induced significant improvements in QOL compared to MR. We found that body axis symptoms (rising from a chair,
posture, postural stability, falling, and walking) as well as nonmotor symptoms (depression) in patients with PD were relieved by
the inpatient EMC. Conclusions: Enhanced multidisciplinary care for patients with PD appears to be effective in improving the
QOL. The improvement in motor and nonmotor symptoms, including depression, may contribute to the improved QOL.
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Introduction

Parkinson disease (PD) is a progressive neurodegenerative dis-

order which presents with various symptoms, including resting

tremor, rigidity, akinesia, and postural instability.1 Addition-

ally, patients with PD frequently experience nonmotor symp-

toms, including depression, cognitive dysfunction, sleep/

awakening disorder, pain, fatigue, olfactory disturbance, and

autonomic nervous system disorders.2 Compared to normal

elderly people, patients with PD report a lower quality of life

(QOL). Furthermore, an association between reduced QOL and

depression, insomnia, and decreased activities of daily living

(ADLs) has been reported.3

The Parkinson’s Disease Questionnaire-39 (PDQ-39) has been

frequently used as a disease-related QOL evaluation scale in PD. It

addresses issues believed to be influenced in the lives of patients

with PD and has a proven reliability and validity.4 A previous

study that used the PDQ-39 identified depression, decreased ADL,

postural instability, and cognitive dysfunction as factors indepen-

dently influencing the QOL.5 Similarly, other studies have

reported that gait disturbance, decreased ADL, and depression

independently lead to reduced QOL.6,7 Altogether, these are

important factors, potentially affecting the QOL in PD. Thus, it

is crucial to provide appropriate treatment for these symptoms.

A recent study reported that rehabilitation can effectively

reduce PD symptoms.8 Goodwin et al conducted a meta-

analysis of 14 studies and reported that physical therapy (PT)

effectively improves body function, QOL, muscular strength,

balance, and walking speed.9 Moreover, it has been reported

that occupational therapy (OT) can improve motor function and

QOL in patients with PD.10,11 Speech and language therapy
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(ST) may be useful to improve dysphonia and dysphagia in

these patients.12-15

Clinical and basic research studies support the effects of

exercise on neuroplasticity in PD.16 Neuroplasticity is changes

or adaptations in structure or function of the brain based on

experience/exposure/practice. Plastic changes can occur on

anatomical, molecular, genetic, structural, and functional lev-

els within the brain. A possible neurobiological mechanism

underlying the positive effects of exercise is the increased

synthesis and release of neurotransmitters and neurotrophins,

which could enhance neurogenesis, angiogenesis, and thus

neuroplasticity.16

Furthermore, education, social support, psychological coun-

seling, living guidance, and dietary counseling appear to play a

major role in improving the patients’ QOL.6 The complexity of

PD symptoms requires a multidisciplinary rehabilitation (MR)

and, consequently, a multidisciplinary care is needed in order

to obtain an improvement in QOL.17-19 Indeed, multidisciplin-

ary care, including educational programs20 and group train-

ing,21 in addition to individual training, may effectively

improve the QOL in patients with this disorder.

The aims of this study were to compare the effects of

inpatient enhanced multidisciplinary care (EMC) and MR

on the symptoms and QOL of patients with PD and to clarify

the relationship between a reduction in symptoms and

improved QOL.

Materials and Methods

Study Design and Patients

This study was a quasi-randomized controlled, single-blinded

study performed in a single center. Patient recruitment started

on April 2015 and was finalized 24 months later.

Patients were quasi-randomly assigned to an EMC or MR

group after passing a phone screening procedure by a coordi-

nator who did not know the contents of the study. This screen-

ing excluded patients who no longer met the inclusion criteria

(see below) at 1 week before own admission. The procedure

was concealed to the enrolling neurologist until the group

assignment. We performed an alternate allocation method

according to the order of admission to the study. The first

patient to fulfill the inclusion criteria was included in the EMC,

the second patient was included in the MR, and the allocation

continued in this alternating way.

In this longitudinal study, we recruited patients with PD who

had been diagnosed by 2 neurologists, according to the criteria

set out by the UK Parkinson’s Disease Society Brain Bank.22

The inclusion criteria were the following: age 50 to 80, Hoehn

and Yahr (H&Y)23 stage 2 to 4, ability to walk at least with

physical assistance, and visual dysfunction limiting locomotion

or balance at last hospital visit. Patients with neurological dis-

eases other than PD, musculoskeletal diseases, heart disease, or

respiratory disease were excluded from the study.

Written informed consent was obtained from all patients

before participation. The study protocol was approved by the

institutional review boards of the Hyogo Prefectural Rehabili-

tation Hospital at Nishi-Harima and performed in accordance

with the ethical standards as laid down in the 1964 Declaration

of Helsinki and its later amendments. This trial was registered

on University Hospital Medical Information Network Center

website (UMIN000026127).

Intervention

The neurologist completed an appropriate drug adjustment plan

within a month before intervention and, therefore, did not alter

the medication until the intervention was complete. The phy-

siatrist controlled the exercise strength of rehabilitation

depending on the severity of the patient’s illness. The patients

were instructed to exercise, in order to instill a habit of exercis-

ing regularly, and received feedback about the effects of reha-

bilitation, in order to improve their self-efficacy. Participants

were guided in a problem-solving approach that focused on

developing strategies to improve daily function and participa-

tion in self-identified roles in the society. The physiotherapist

and occupational therapist provided individual rehabilitation,

which aimed to improve 5 core areas: (1) transfers, (2) posture,

(3) reaching and grasping, (4) balance, and (5) gait.24,25 The

individual rehabilitation program included task-oriented train-

ing, gait training with cueing and cognitive movement strategies,

and ADL, and instrumental ADL training (shopping, cooking,

cleaning, using the telephone, washing, management of medi-

cine, and use of a vehicle). Patients in the EMC group received

PT and OT 6 days per week (40 min/d). Furthermore, the speech

therapist provided individual rehabilitation to improve vocal

speed, loudness, and pitch of speech12,13 and to enhance phar-

yngeal movement on swallowing.26 Patients in the EMC group

received ST 6 days per week (40 min/d).

Nurses, music therapists, and physical education instructors

provided exercise training during group rehabilitation, which

included balance ball training, rhythmic exercise with dancing,

and aerobic water exercise. Patients performed each exercise

program for 3 days per week (60 min/d). A group educational

program was provided by neurologists, physiatrists, nurses,

pharmacists, and a nutritionist who provided, respectively, pro-

motion of disease comprehension, directions for exercise meth-

ods, living guidance, patient compliance instructions, and

nutritional education. Patients attended the educational program

once a week (60 min/d). The psychologist promoted patients’

motivation for exercise and social participation through group

exercise and educational programs. Finally, a social worker

coordinated the provision of support after discharge.

Participants in the EMC group received 8 weeks of rehabi-

litation (17 h/wk), conducted by a neurologist, physiatrist, phy-

siotherapist, occupational therapist, speech therapist, nurse,

psychologist, pharmacist, nutritionist, music therapist, physical

education instructor, and medical social worker (Table 1). In

contrast, participants in the MR group received 8 weeks of

rehabilitation (17 h/wk) that was conducted by only by 6 spe-

cialists: a neurologist, physiatrists, physiotherapist (60 min/d�
6 d/wk), occupational therapist (60 min/d � 6 d/wk), speech
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therapist (40 min/d � 6 d/wk), and medical social worker (60

min/d � 1 d/wk).

Assessment

Symptoms of PD were comprehensively assessed by evaluators

who were blinded to treatment, using subscores of the Unified

Parkinson’s Disease Rating Scale (UPDRS) at patients’ admis-

sion and at discharge.27 The UPDRS was composed of 4 main

parts: (1) mention, behavior, and mood; (2) ADL; (3) motor

examination; and (4) complications of therapy. Patients com-

pleted a PDQ-39 form to rate their QOL.4 In this questionnaire,

patients were required to answer each question with regard

to the previous month. This first questionnaire was given to

patients upon hospital admission to assess their QOL prior to

the hospitalization. The second questionnaire was given at 1

month after discharge, in order to avoid bias related to the

hospitalization itself, which could affect patients’ response to

the questionnaire. The Mini-Mental State Examination

(MMSE) was used to assess cognitive function.28 Finally, all

anti-parkinsonian medication used was expressed as levodopa-

equivalent dose (LED).29

Sample Size Computation

We computed the sample size according to PDQ-39 (total) and

UPDRS part 3 based on the outcome variables with standard

error of measurements (SEMs) available from published stud-

ies. The published SEMs for PDQ-39 and UPDRS part 3 were

6.25 and 4, respectively.30,31 We expected an effect size of

around 4.8 and 2.5 for the same variables (clinically minimal

important difference).32 To detect this change with a 2-tailed

type 1 error of 0.05 and a power of 80%, the estimated sample

size (the largest between the 2 estimates) was 66 patients. The

final conservative choice was 80 patients so that the study

could be randomized.

Statistical Analysis

We used a mixed-design analysis of variance (ANOVA), with

intervention as between factor (EMC vs MR) and time (pre and

post) as within factor (repeated measure). If a significant inter-

action effect for time and intervention was found, post hoc

analyses were performed using paired t tests to compare post-

and prerehabilitation in both groups of patients. For within-

group comparisons, changes in the scores of the PDQ-39 (total)

and UPDRS (total and subscores) were analyzed before and

after interventions using paired t-test, while between-group

comparisons were assessed with unpaired t test. Statistical sig-

nificance was defined as P < .05. Statistical analyses were

conducted with the JMP pro software (version 13.1.0; SAS

Institute, Cary, North Carolina).

Results

Effects of EMC

In the EMC group, a total of 36 patients completed the study,

with 2 dropouts for respiratory disease and 2 for

Table 1. Overview of 2 Group Intervention.

Enhanced Multidisciplinary Care (EMC) Multidisciplinary Rehabilitation (MR)

Frequency Total: 17 h/wk Frequency Total: 17 h/wk
Duration 8 weeks Duration 8 weeks
Individual Individual

Neurologists An appropriate drug adjustment Neurologists An appropriate drug adjustment
Physiatrists Control exercise strength Physiatrists Control exercise strength
PT Five core areas PT Five core areas

Six d/wk (40 min/d) Six days/week (60 min/d)
OT Five core areas OT Five core areas

Six d/wk (40 min/d) Six days/week (60 min/d)
ST Speech, swallowing ST Speech, swallowing

Six d/wk (40 min/d) Six d/wk (40 min/d)
MSW/psychologists Once a week (60 min/d) MSW Once a week (60 min/d)

Group
Group rehabilitation Three d/wk (60 min/d)

Nurse Balance ball training
Music therapists Rhythmic exercise with dancing
PEI Aerobic water exercise

Group education Once a week (60 min/d)
Neurologists Promotion of disease comprehension
Physiatrists Directions for exercise method
Nurses Living guidance, foot care
Pharmacists Patient compliance instructions
Nutritionist Nutritional education

Abbreviations: PDQ-39, Parkinson’s Disease Questionnaire-39; UPDRS, Unified Parkinson’s Disease Rating ScalePT, physical therapy; OT, occupational therapy;
ST, speech and language therapy.
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musculoskeletal disease. In the MR group, 36 patients com-

pleted the study, with 2 dropouts for other neurological dis-

eases and 2 for musculoskeletal disease (Figure 1). No

difference was observed in the 2 groups of patients in terms

of age, disease duration, H&Y stage, MMSE, and baseline LED

(Table 2). Results of the ANOVA for all variables are summar-

ized in Table 3. The time course of PDQ-39 was different

between the EMC and MR groups, as revealed by the signifi-

cant interaction for time � group in the mixed model of 2-way

repeated-measures ANOVA (Table 3, last column). In the same

way, there were no significant interaction for time � group in

UPDRS part 3 (Table 3, last column). Between-group compar-

isons showed that improvement scores of PDQ-39 were greater

in the EMC than the MR group posttreatment (P ¼ .0019;

Figure 2).

Figure 1. Study design. Patients were quasi-randomly assigned to an enhanced multidisciplinary care (EMC) or multidisciplinary rehabilitation
(MR) group after passing the phone screening procedure. ANOVA indicates analysis of variance

Table 2. Clinical Profiles of Patients With Parkinson Disease.a

Variable

Enhanced
Multidisciplinary

Care (EMC)

Multidisciplinary
Rehabilitation

(MR)

P ValueMean + SEM Mean + SEM

Age, years 69.0 + 0.93 68.2 + 1.40 .634
Disease duration,

months
127 + 10.9 113 + 9.76 .326

H&Y stage (1-5) 2.97 + 0.11 3.05 + 0.12 .609
MMSE (0-30) 26.8 + 0.29 26.9 + 0.34 .805
LED, mg 634 + 57.9 662 + 66.7 .76

Abbreviations: H&Y stage, Hoehn and Yahr stage; LED, levodopa equivalent
dose; MMSE, Mini-Mental State Examination; SEM, standard error of the mean.
an ¼ 72.
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Relationship Between Reduction in Symptoms and
Improved QOL

Tables 4 and 5 show the mean of significantly improved

UPDRS subscores and PDQ-39 total and subscores, respec-

tively, before and after the EMC and MR, as well as the mean

change in these scores. Table 4 shows the mean UPDRS total

and subscores before and after the EMC. After EMC, we

observed a significant reduction in depression, as measured

by UPDRS part 1 (psychic function, action, and mood) sub-

score. Falling (unrelated to freezing), walking, and cutting food

as well as handling utensils significantly improved when eval-

uated using UPDRS part 2 (ADL). There were further signifi-

cant improvements in rising from a chair, posture, and postural

stability, as evaluated using UPDRS part 3 (motor). Further-

more, dyskinesia duration, morning dystonia, and the duration

of “off” periods were significantly reduced as evaluated using

UPDRS part 4 (complications of treatment). There were sig-

nificant improvements in all subscores of PDQ-39 (Table 5).

Table 4 shows the mean UPDRS total and subscores before and

after MR. We observed a significant reduction in falling, as

measured by the UPDRS part 2 (ADL) after MR. There were

further significant improvements in rising from a chair and

postural stability, as evaluated using the UPDRS part 3 (motor).

There was significant improvement in social support, as eval-

uated with a subscore of the PDQ-39 (Table 5). Assessing the

relationship between PDQ-39 (total) and UPDRS (total) at

admission in EMC, we found no significant association

between both measurements (Spearman r ¼ 0.13, P ¼ .496).

This association was also not significant at the second time

point (Spearman r ¼ 0.31, P ¼ .127). When comparing the

delta change (post–pre) between EMC and MR, many dimen-

sions (mobility, ADL, emotional well-being, cognition, and

bodily discomfort) were significantly different (as measured

via t test between groups in the PDQ-39). In addition, only 2

dimensions (depression and morning dystonia) were signifi-

cantly different in the UPDRS evaluation. Importantly, we

found that the care-induced improvements in depression (item

3) scores of UPDRS part 1 were associated with improved QOL

(total; r ¼ 0.763, P < .0001; Figure 3).

Discussion

Compared to an MR, the EMC induced significant improve-

ments in the QOL. In this study, we provided an EMC program

for patients with PD in order to examine its effects on various

PD symptoms using subscores of the UPDRS. This is a con-

ventional rating system used worldwide; however, only few

studies have examined the effects of rehabilitation on each

separate UPDRS subscore. This research showed that EMC

ameliorates PD symptoms, as assessed with subscores of both

the UPDRS and PDQ-39. Furthermore, our study suggests that

body axis symptoms (rising from a chair, posture, postural

stability, falling, and walking) as well as nonmotor symptoms

(depression) in patients with PD can be relieved by inpatient

EMC administered for 8 weeks. The improvement in such

symptoms, including depression, may contribute to improved

QOL. Previous cross-sectional studies have shown that depres-

sion, gait disturbance, postural instability, functional decline in

recognition, and insomnia are related to the QOL.3-7 In agree-

ment, the results of our longitudinal approach support this rela-

tionship between QOL and depression.

Our EMC program contained a wide variety of interventions

compared to previous intervention studies, which may have

been enabled by the patients’ hospitalization. Inpatient rehabi-

litation could be performed in a more intensive way when

compared to outpatient rehabilitation. Furthermore, patients

Table 3. Effect of Enhanced Multidisciplinary Care (EMC) or
Multidisciplinary Rehabilitation (MR) for Parkinson Disease.a

Group Effect Time Effect
Interaction

(Time � Group)

F1, 70 P F1, 70 P F1, 70 P

UPDRS part 1 0.625 .432 6.36 .014b 2.66 .108
UPDRS part 2 0.732 .396 5.78 .019b 2.65 .109
UPDRS part 3 0.021 .885 16 .0002b 0.02 .889
UPDRS part 4 2.33 .132 13.8 .0004b 1.27 .264
PDQ-39 total 3.123 .083 47.4 <.0001b 17.56 .0001b

Abbreviations: PDQ-39, Parkinson’s Disease Questionnaire-39; UPDRS,
Unified Parkinson’s Disease Rating Scale.
aN ¼ 72. Statistical results obtained using a mixed model 2-way repeated-
measures analysis of variance.
bP < .05.

Figure 2. Effects of enhanced multidisciplinary care (EMC). Results of
analysis of variance (ANOVA) showed the time course of PDQ-39
was different between the EMC and multidisciplinary rehabilitation
(MR) groups. Between-group comparisons showed that improvement
scores of PDQ-39 were greater in the EMC than in the MR group
posttreatment (P ¼ .0019). N ¼ 36/36, *P < .05. PDQ-39 indicates
Parkinson’s Disease Questionnaire-39; UPDRS, Unified Parkinson’s
Disease Rating Scale.
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could practice ADL by directly observing differences in ADL

state between nighttime and daytime. Three previous studies

also implemented intensive MR during hospitalization, similar

to our study. However, 2 of these examined patients with more

advanced PD,33,34 while the other examined patients at an ear-

lier stage of the illness.35 It is thus difficult to directly compare

these findings because the aims and methods of rehabilitation,

as well as the stage of PD, were different among the different

studies.

Our EMC program has the unique feature of including 12

different specialists in the intervention and an intensive pro-

gram during hospitalization. Monticone et al reported a similar

inpatient rehabilitation program lasting 8 weeks,33 but our pro-

gram was more intense (17 h/wk) than the one reported by

Monticone et al33 (12 h/wk) and also than those reported by

Ellis et al34 (15 h/wk) and Frazzitta et al35 (15 h/wk). More

specifically, our EMC group patients received PT, OT, and ST

for 6 days a week (40 min/d), while group exercise programs,

provided by nurses, music therapists, and physical education

instructors, were conducted 3 days a week for 60 minutes per

day. Moreover, neurologists, physiatrists, nurses, and pharma-

cists provided group-based education once a week for 60

minutes.

In contrast to the MR program, our multidisciplinary inter-

vention included group rehabilitation, in addition to individual

one. Our psychological methods promoted patients’ motivation

for exercise and social participation through group exercise and

educational programs; the program was devised so that patients

could continue to exercise enjoyably throughout the group pro-

gram. During the group educational program, we provided a

place where the patients could discuss among themselves what

they had learned. Five theme lectures (promotion of disease

comprehension, directions for exercise method, living gui-

dance/foot care, patient compliance instructions, and nutri-

tional education) on health education specific to PD were

delivered to the intervention group. The group education

Table 4. Improved Unified Parkinson’s Disease Rating Scale Subscores Before and After Enhanced Multidisciplinary Care (EMC) and
Multidisciplinary Rehabilitation (MR).a.

Item

Pre Post DPost-Pre Pre-Post P value

DPost-Pre P ValueEMC EMC EMC EMC

(MR) (MR) (MR) (MR) EMC vs MR

Part 1 1.00 0.45 �0.55 .022b .108
(1.00) (0.88) (�0.12) (.422)

3 Depression 0.53 0.01 �0.52 <.0001b .0003b

(0.33) (0.28) (�0.05) (.160)
Part 2 8.23 5.94 �2.29 .003b .1086

(8.50) (8.06) (�0.44) (.612)
9 Cutting food, handling utensils 0.45 0.26 �0.19 .031b .2695

(0.53) (0.53) (0.00) (1.00)
13 Falling 0.67 0.32 �0.35 .032b .7072

(0.76) (0.32) (�0.44) (.011b)
15 Walking 0.84 0.55 �0.29 .037b .1995

(0.82) (0.79) (�0.03) (.845)
Part 3 26.6 23.6 �3 .008b .8890

(26.9) (24.2) (�2.7) (.008b)
27 Rising from a chair 0.64 0.35 �0.29 .005b .4175

(0.94) (0.53) (�0.41) (.001b)
28 Posture 1.55 1.32 �0.23 .017b .7474

(1.58) (1.39) (�0.19) (.083)
30 Postural stability 1.48 1.19 �0.29 .005b .3562

(1.47) (1.29) (�0.18) (.032b)
Part 4 2.06 1.13 �0.93 .001b .2638

(2.59) (2.09) (�0.50) (.084)
32 Dyskinesia duration 0.29 0.16 �0.13 .043b .3285

(0.24) (0.21) (�0.03) (.711)
35 Morning dystonia 0.13 0.01 �0.12 .044b .0306b

(0.09) (0.15) (0.06) (.325)
39 “Off” period duration 0.58 0.32 �0.26 .018b .6291

(0.85) (0.68) (�0.17) (.184)
Total 37.9 31.3 �6.6 .0002b .2016

(39.1) (35.2) (�3.9) (.0071b)

aN ¼ 36/36. Statistical results obtained using paired t tests and t tests.
bP < .05.
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program appeared to be a beneficial and practical intervention

by complementing the rehabilitation intervention for patients

with PD and meeting the growing demand for long-term care.20

To establish good exercise habits and increase self-efficacy,

each patient was interviewed by a psychologist and received

positive feedback regarding the effects of his or her rehabilita-

tion.36 It is particularly worth noting that our EMC program led

to improvements in all items, including ADL, communication,

and physical pain, as well as in QOL motor items. These factors

may contribute to improvements in the QOL of patients with PD,

as also reported by Guo et al.20 Importantly, recent studies have

suggested that aerobic exercise improved depression,37 while

rhythmic exercise that incorporates dance might contribute to

improvements associated with rising from a chair, postural sta-

bility, walking, falling, depression, and QOL.38,39 Moreover,

water exercise might also contribute to improved posture and

postural stability, as assessed by the UPDRS,40 and improved

QOL.41 Recent studies have shown that exercise-induced gen-

eral brain health might promote conditions for neuroplasticity

important for facilitating motor learning, cognitive function, and

overall behavioral performance (mood/motivation).16

Studies that have incorporated motor–cognitive training and

aerobic exercise have supported the potential for maintaining

motor improvements.16 A recent review has suggested that

psychosocial factors are important modulators of motor learn-

ing.42 Motor learning may be important for the long-term main-

tenance of rehabilitation effects and its generalization to ADL.

There were many opinions regarding how the motivation for

daily activity was improved by group exercise and educational

programs according to our questionnaire. The group interven-

tion was an effective and positive psychiatric aspect for all

patients.

Table 5. Parkinson’s Disease Questionnaire-39 Subscores Before and After Enhanced Multidisciplinary Care (EMC) and Multidisciplinary
Rehabilitation (MR).a

Item

Pre Post DPost-Pre Pre-Post P Value

DPost-Pre P ValueEMC EMC EMC EMC

(MR) (MR) (MR) (MR) EMC vs MR

1 Mobility (0-40) 21.3 + 1.9 14.0 + 1.8 �7.3 .0007b .0242b

(20.9 + 1.5) (18.6 + 1.6) (�2.30) (.0675)
2 ADL (0-24) 10.2 + 1.0 6.3 + 1.0 �3.9 .0008b .0185b

(9.58 + 0.8) (8.91 + 0.9) (�0.67) (.4369)
3 Emotional well-being (0-24) 10.3 + 1.0 5.9 + 0.9 �4.4 <.0001b .0049b

(9.36 + 0.6) (8.12 + 0.5) (�1.24) (.0804)
4 Stigma (0-16) 3.10 + 0.6 1.83 + 0.4 �1.27 .0228b .7823

(4.29 + 0.6) (3.24 + 0.4) (�1.05) (.069)
5 Social support (0-12) 1.96 + 0.4 0.75 + 0.3 �1.21 .0233b .5692

(2.66 + 0.4) (1.82 + 0.3) (�0.84) (.0436b)
6 Cognition (0-16) 6.96 + 0.8 4.86 + 0.7 �2.1 .0047b .0061b

(5.62 + 0.5) (5.79 + 0.5) (�0.17) (.701)
7 Communication (0-12) 3.48 + 0.5 1.79 + 0.4 �1.69 .0004b .0684

(3.41 + 0.5) (2.91 + 0.4) (�0.50) (.2995)
8 Bodily discomfort (0-12) 4.96 + 0.5 1.96 + 0.4 �3 <.0001b .0065b

(4.30 + 0.6) (3.52 + 0.6) (�0.78) (.1501)
Total (0-156) 61.3 + 4.8 35.9 + 4.2 �25.4 .0001b .0001b

(60.5 + 3.2) (54.3 + 3.2) (�6.2) (.0109b)

Abbreviation: ADL, activities of daily living.
aN ¼ 36/36. Statistical results obtained using paired t-tests and t-tests.
bP < .05.

Figure 3. Analysis of improved symptom factors in relation to
changes in quality of life (QOL). The reduction in depression (item 3)
of UPDRS part1 correlated with the improved PDQ-39 total scores (r
¼ .763, P < .0001). N ¼72. PDQ-39 indicates Parkinson’s Disease
Questionnaire-39; UPDRS, Unified Parkinson’s Disease Rating Scale.
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Our study has some limitations that should be considered for

further interpretation of our results. First, our study investi-

gated the effects of such intervention in moderately ill patients

and not in those at earlier or more advanced stages. Thus, it is

difficult to generalize the results to other patient groups. Sec-

ond, we did not follow-up the effects after discharge, which

means that it is difficult to assess the effects in the home envi-

ronment or for how long they persisted. Finally, no correlation

between PDQ39 (total) and UPDRS (total) was found at admis-

sion and second time point in EMC. A potential placebo effect

might occur because PDQ-39 was subjective evaluation.

In conclusion, an EMC appears to be effective for improving

the QOL and managing both motor and nonmotor symptoms in

moderately severe cases of PD. Further detailed studies are

necessary to examine the mechanism by which rehabilitation

improves the QOL.

Clinical Messages

� Intervention with EMC decreases depression and

improves physical parameters, including walking, fall-

ing, and posture.

� Enhanced multidisciplinary care in patients with PD is

effective in improving their quality of life.
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